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pexomeHaaui

GiniTauii nicna iHCYNbTY

BIAHOBHTH NPOXIAHICTD CYAHHN HEQOCTATHLO:
UH € LEPEBPONI3HH PILUEHHAM ANA NONINIIEHHA

JI0BrOCTPOKOBHX PE3YNLTATIB NICNA PEKAHANISALIND

Bebinap EVER Pharma (19 nucronaga 2024 p.)

Y notouniii cepii ninotHux gocnipxenb CERECAP (CErebrolysin RECanalization And Perfusion) BUBYa€Tb(A NUTaHHA, Yu MoOKe

3aCToCyBaHHA Ha [0JATOK A0 peKaHanisauiiiHoi Tepanii HelipoTpodiuHOro areHTa, Takoro Ak Llepe6ponisun®, nokpawmTu

BifaneHi pesynbTaTi B NaLi€eHTiB 3 iHCynbTOM i un Gyae Taka Tepania AnA NeBHUX rpyn NalieHTiB Ginbl KOPUCHOIO, HiX ANA

iHwmx. Komicis, 1o cknafa€eTbca 3 NpoBifHUX eKcnepTiB 3 iHCYNbTY, NOAINNUNACA BNACHUM KNiHIYHUM 0CBIAOM BUKOPUCTAHHA
Liepe6poni3uHy K AONOBHEHHA [0 CTAHAAPTHOIO NiKYBaHHA.

Dr. Jacek Staszewski (Military Institute of Medicine, Bapwasa, llonbiua)

Y ponosini gokTopa Jacek Staszewski 6yno 30cepekeHo yBary Ha BaXnuBOCTi 3axuCTy
remaroeHLiedaniyHoro 6ap’epa npi iHCynbTi 1 NiAKpecneHo HeobXiAHICTb BUKOPUCTaHHA
MyNTUMOANLHOTO MiAXOAY i3 3aCTOCYBAHHAM MNEIOTPOMHIX areHTiB AnA 3a6e3neyeHHs
e()eKTUBHOT0 3aXVCTY FONIOBHOr0 MO3KY.

Jacek Staszewski nogae gocnigxensa CERECAP-WIM (Wojskowy Instytut Medyczny),

y AKomy BuBYanu LiepebponiauH® Ak popatkoBuil 3acib LoA0 eHpoBacKynApHoi Tepanii

B NALIEHTIB 3 FOCTPUM ILLIEMIUHIM iHCYSIBTOM.
Pe3ynbrati JOCHiKEHHA N0Ka3anu, WO B Fpyni NaLieHTiB, AKUM Npu3Ha-
yaBca Llepe6ponisun®, nokasHuKk cnpuATAnBUX GYHKLIOHaNbHUX pe3ynbTaTis

yepe3 90 AHiB i 12 micaui 6yB BiporigHO BULUM NOPIBHAHO 3 KOHTPONbHOIO
rpynoio. lonatkoBo Llepe6poni3uH® 3HuKyBaB pu3nK CUMATOMHUX Ta acumn-
TOMHUX Liepe6panbHUX KpOBOBUNMBIB GinbLue Hix Ha 60 %.

Takox Jacek Staszewski noginusca gocsinom 3acrocysaa Liepe6ponisuy B navjien-
TiB 3 PI3HUMI HEBPONOTIYHMMIA MATONOTIAMM, Y TOMY YACTI 3 IHCYNBTOM, TPABMATUYHIM
YPaXEHHAM F0NI0BHOTO MO3KY, CYAUHHOI0 leMeHLi€to, XBopobot AnbLreiimepa, iHpapk-
TOM CITKIBKY, iIHYAPKTOM CMHHOrO MO3KY. BiH nigKpecnB noTeHuiitHi nepesarv 3actocy-
BaHHA Llepebponi3nHy B pasi LiX ypaxeHb, a TakoX Bif3HauMB HEOOXiAHICTb NoganbLumnx
LNOCNIIKEHD.
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Tpynu NOpiBHIOBANK 33 A0MIOMOT0K0 NOTICTUYHONO PErPECUBHOND aHanizy

Kinuesi pesynbrati
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Dr. Marina Roje-Bedekovic (University of Zagreb, Department of Neurology,
Xopgaris)

[Jloktop Marina Roje-Bedekovic po3nouana csoto A0noBiab 3 npe3eHTauii icTopii xso-
pobu 52-piuHoro HonoBika 3 oknto3ieto 6asunapHoi aptepii (0bA). HeBaxatoun Ha nosTop-
Hy MexaHiuHy TPOMOEKTOMilo Ta pATyBa/bHe BHYTPiLUIHboapTepianbHe BBefeHHA tPA,
y NaLlienTa po3Bunaca noBTOPHa 0ki03iA 6asunApHoi aptepii npotArom 75 roguH. OgHak
nicnA Le 0AHOT0 BHYTPILUHLOBEHHOMO BBEAEHHSA tPA | MeXxaHiuHoi TpoMOeKTOMIl nawlieHT
MOBHICTIO OZy>aB i 6yB BUMMCaHWI Ha 18-11 ZieHb 3 mokasHukamu 0 6anig 3a LKanamu
NIHSS i Penkita.

Marina Roje-Bedekovic nigkpecnuna, 1o Lie 6yB LwacnuBuit BAHATOK, OCKINbKM 6inb-
WicTb navienTiB 3 0bA MatoTb 3HayHo ripLui pesynbraty.

Motim BoHa noflana BnacHe NpocneKTUBHE BifKpuTe ofHOrpynose A0CHi-
IDKEHHs, AiKe Le TPUBAE. Y HboMy OLiHIETbCA edeKTUBHICTD i 6e3neka Liepe-
6ponisuHy y 20 nauienTiB 3 roctpoto oknio3ieio 6asunapHoi aptepii. Ha goparok
10 CTaHAAPTHOI Tepanii xBopi oTpumytoTb 30 mn Liepe6ponisuny B/B WwopeHHO
npotarom 14 gHis. OCHOBHUMM KiHLIEBUMY TOYKaMK AOCTIAMEHHA € YacTKa na-
ui€HTiB 3 Noka3Hnkom 0-3 6anu 3a wkanoto PeHkiHa yepe3 90 AHIB i piBeHb
CMepTHOCTi, MOPiBHAHHMIA 3 iCTOPUYHUMU KOHTPONbHUMM rpynamu. MouatkoBi
pe3ynbraTi ayxe 06HapiinuBi.

Pesynbratu OBA + LiepeGponisuu

OujiHKa nepBMHHUX pe3ynbrartis:

< BifiCOTOK yyacHuKiB y rpyni Liepe6poni3uHy 3 nokasHukom mRS 0-3 Ha 90-# feHb
nicnA iHCynbTy/B KOHTPOAbHI rpyni

< piBeHb cmepTHOCTi B rpyni Liepe6poni3uHy/KoHTponbHil rpyni

OuiHKa BTOPUHHUX pe3ynbraris:

< 6yzb-AKi 3MiHY Ta CAMNTOMHa BHYTpilLHbOLepebpanbHa KpoBoTeua
B rpyni LlepebponisuHy/KoHTpoONbHiil rpyni

< 3MiHu noka3HuKa 3a NIHSS/y KoHTponbHiil rpyni

Dr. Minwoo Lee (Hallym University Sacred Heart Hospital, llisgenna Kopes)

Dr. Minwoo Lee 38epHyB yBary Ha BUKNMKM, 3 AKUMU JOBOAUTLCA CTUKATACA NPH AiKY-
BaHH MaLieHTIB 3 iHCYNbTOM «MPOBYMKEHHS», KOM TOUHMI Yac MOABYU CUMNTOMIB HeBifo-
MIiA, WO YCKNaAHIOE NPUIAHATTA piLleHb LLoA0 TPOMOORI3NCY il eH0BACKYNAPHOI Tepanii.

He3Baxalouy Ha nporpec, pe3ynbraTi AnA naLieHTiB 3 iHCynbToM nicna npobyzxeHHs
3aNNLLAKTHCA TIPLWAMK, HX ANA NALIEHTIB, Y AKUX MOMEHT NOYaTKy iHCYNbTY BifOMUI,
TONOBHIM YMHOM Yepe3 MeHLL YacTe Npi3HaueHHA HeBifKNaAHoI Tepanii.

Minwoo Lee Takox Hazag ornaz KopeiicbKoro peTpocrneKTUBHOrO 6araToLeHTpoBOro
o6cepBauiitHoro gocnigxeqHa CERECAP, wo ouiHtoe edektuBHicTb i Gesneky Liepebpo-
Ni3UHY B NALEHTIB 3 IHCYNILTOM «NPOOYKEHHA», Y AKUX BUKOPUCTOBYETHCA EHAOBACKYNADP-
Ha Tepania. BiH nofiaB cTPYKTYpy AOCNIfKEHHA, @ TAKOX HaBiB NePBUHHI Ta BTO-
PUHHI pe3ynbTaTu.

[u3aitk pocnimKeHHs
lepebponizun 30 mr/po6y 7-10 auis

Kpurepii Bkniouenns:

® ik 18 pokis i Ginbwe - + waiiKpawLiii NiKAPCHKM MEHETKMENT,

® [OCTPUi iLUEMIYHIiA THCYNBT ) N=30 5E
® 0Kni03iA KpYMHOT CyAMHN § 1 zz
® HeBifoMuil TEPMiH NOUATKY iHCynbTY —g 2 §_ §
® npaso yyacri 8 gocnimxenti DEFUSE-3 § TinbKu HaiiKpaLyiit niKapcKuii 2 g
® npoBezeHa eHA0BACKYNADHA TPOMBeEKTOMiA g =

r N=60
® pocarkenna TICI 2b-3 MEHe[KMEHT,

D1 90 days
mn it p : Bobpmii ¢ it pesy (mRS0-2)
Bropunni peaynbraru: NIHSS, MoCA, ICH Towo.
MepsuHni pesynsratn
® [lepBUHRUMM Pe3ynbTaTamy A0CTIAKeHRa GyayTb A06pi dyHKLi i 3
wkanoko Pexkika (MRS) y aiana3soki iz 0 40 2 npy owikui Ha 90- Aexb 3 Momemy noyarky mcymﬂy
® L7 wkana Bi3HaYae CTynikb iHBanizHOCTi abo 3anexHocTi Bif ¢ i Aonomoru B

AKTUBHOCTI, @ TaKOX A€ KpUTUYHY OuIHKy ¢yuxulouaanuM pesynbratam.

BUCHOBKHU

Ha BebiHapi 6yno nigkpecneHo HeAOCTATHICTb BUKOPUCTAHHA TiNbKM pekaHanizauii
JNA NOAINLIEHHA BifAaneHX pe3ynbiaTi Y NaLieHTIB 3 FOCTPUM iLLEMIYHUM iHCYNBTOM.

Yci ponosipaui Bupinanu Llepe6ponisun® Ak 6aratoobiuatounii npenapar
i3 nneiloTponHUM eeKTom, WO NIATBEPAKYETHCA KiNbKOMa AOCHiAKEHHAMY,
AKi MOKa3ylTb HOro MoTeHWian ANA NONINWEHHA OAYKaHHA, 3MEHLIEeHHA
yCKnagHeHb i noninweHHA GyHKUiOHaNbHUX pe3ynbTatiB Npu PisHUX cueuapmx
iHcynbTy. JlOCHifXKeHHA, WO MOCTiiHO MpPOBOAATLCA B pamKax i
CERECAP, cnpamoBaHi Ha nofanblue niATBepAxeHHA poni Liepe6ponisuny B ni-
KyBaHHi iHCynbTY.

Cnucok nimepamypu ma noeHuti mekcm Ha c. 67
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OAVH KPOK. BEJIUKI 3MIHWN.
MwHynoro micaus [aeno IBaHOBUY nepeHic iHCyNbT.
CboropHi BiH BUrpaB CBOI0 nepuuy naprito.

Lepe6Gponiaux’ 20 mn
Lepebponiaun 10 mn

| Uepe6poniaus’ 5mn
———

YnaBiui 36inbLuye WaHCK NaLlieHTa Ha BIXKNBaHHA®

Poawum ann in cxuin

Brpuui KpaLye BigHOBIOE MOTOPHY GYHKLIi0® i —
2 BNy TDIuNSOBEMOrD —
pbndin

D] D 4
Brpwui Ginblue navjieHTiB MoBepTalOTLCA 10 MOBHOT HE3aNEXHOCTI’
lMokpaluye KorHiTMBHI GpyHKLII® Ta 3MeHLIYye Aenpecito’ SewnynnoSmn w

Buicokui piseHb 6e3nexu®

ier — Update, jisch, 2018, 3/2018. https://www.xn-gsf-rna.at/wp 2016/11/Positi ier-2018_OEGSF_i isch.pdf. 2. Leitlinie ilitat ie bei Arm-
parese nach https:/A awmf, ini 001.html. 3. Evidence-Based Review Stroke ilitation and in Clinician’s handbook. Chapter: Upper Extremity Molor ilitati i htp: b i
view/10-upper-extremity-interventions. 4. https://doi.org/10.1111/ene.14936. 5. Heiss W-D, Brainin M, Bomstein M, Tuomilehto J, Hong Z. Cerebrolysin Acute Stroke Treatment in Asia (CASTA) in in patie i
results of a double-blind, placebo-controlled randomized trial. Stroke. 2012; 43:630-636. 6. Chang et al. Cerebrolysin combined with rehabilitation promotes motor recovery in patients with severe motor impairment after stroke. BMC Neurology (2016) 1631. 7. Mlle
sanu D.F., Heiss W.-D., Hoemberg V., Bajenary 0., Hong Z. Cerebrolysin And Recovery After Stroke (CARS) a ized placeb lled double-blind, i trial. Stroke. 2016 Jan; 47(1):151-159. 8. Ladurner G, Kalvach P, Moessler H. Cerebrolysin Study Group.
Neuroprotective treatment with cerebrolysin in patients with acute stroke: a randomised controlled trial. J Neural Transm. 2005 Mar, 112(3):415-28. 9. Thome J. et al. Drugs of Today 2012, 48(Supplement A): 63-69.

*Himeybki i W iniTauii

|\EREBROLVSIN) iTa Kop ATC MO6BX. Po3uik ans in'exuiii. 1 M1 pO3UitHY MICTHTD. 115 2 r i 6, 3 y ). Mokasan-
HA: OpraHiyHi, Ta Helip i xBopo6a A P i (cranu nic Py MO3KY,
3aKPMTi YepenHo-MO3KOBi TPaBMH, CTPYC MO3KY). npomnonnuun nifiBMLLEHa Yy TAUBICTb 10 O/IHOTO 3 KOMMOHEHTIB nipenapary, eninencis, TAXK dynKuii Hupok. MoGiumi ii. NoGiui if B 38'A3KY 3 Tepani i
BiAMIYaTbCA piKo (> 1/10000 <1/1000) a6o maioTb nooauHoKi sunapku (< 1/10 000) Mpu BBe/JeHHi MOXNBI P \, TPEMOP, FonoBHMil 6inb, BIAUYTTA Xapy, i «cepliK, MOXUBI
NaHHs, i unmuuzraﬁmbyrpymx i i3UH® CTAMYIOE, jiauifo KniTHH i i3MM 32XHCTY Ta Bi) il ly nnac-
TUHUHICTD, i i Cnoci6 Ta po3u. llpenapar i 'A3080. TPUBANICTb KYPCY NiKYBaHHA fo3a i XBOPOFO, NaTo-
norii, AKy BiH Mag, Ta Horo BiKy. Yacril TpUBanicTh i TaHoBuTb 10-20 s, Tepanii 3a3suyail 3poctae npu ii noBTOpHMX Kypds. Jli HOTH, i i CTaHy naui-

€HTa BHacnifok Tepanii. Kaveropis Biamycky. 3a peuentom. MosHa iHpopmaia MICTUTBCA B IHCTPYKLT 1A MeAMYHOTO 3acTocyBakHA npenapary. Inpopmauin ana paxisuis y ranysi oxoponu 3g0pos’s. P.n. MO3 Ykpainu: N° UA/9989/01/01, piicse

B8in 18.03.2014. www.cerebrolysin.com.ua
Llepe6ponisun®

Bo33’eaHye HelipoHu.
Hapgnxae Ha XutTS.

ABCTpincbKa AKIiCTb.
Ham goBipAtoTb Ginblie 2 MH NaLieHTiB
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Macik H.M., Knammyyk B.B., Macik O.l., Martsividyk M.B., Masyp O.l., Tepexoscbika O.1.,
bapabatlu I.A.
BiHHULIbK HOLIOHQABHUY MEeANYHWE YHiBepcuTeT iM. MLI. [nporosa, m. BiHHULSI, YkpQiHQ

AOCAIAKEHHS HOCTOTU BUHUKHEHHS T O3HAK
NOCTTPABMATUYHOIO CTPECOBOro PO3ACAY
HQO eTani NepBUHHOT MeANYHOI AONOMOrU
Y BiIUCbKOBOCAY>XOOBLIB i BUMYLLEHO
nepemiwieHunx ocio nia 4aC NOBHOMACLUTAOHOro
BTOPrHEeHHs

Pe3iome. Axmyaavnicmo. Biiina ma ii nacaioku ne auwe euxodsamov Ha nepuiuil nAaH KOAGKMUEHOT [i
HAUIOHANbHOI c8I00OMOCMI KOXNCHO20 epOMAOAHUHA, are U, AK cmpecosuil hakmop, npu3eodsms 00 emo-
YIlIHO20 HANPYICeHHS MA BUCHANCEHHS [ € OCHOBHUM YUHHUKOM CMpec-acoyiiloganux po3nadie, 30Kpema
nocmmpagmamuurozo cmpecogozo posarady (IITCP). Hiaenocmuxka [ITCP rpynmyemsca Ha Hasienocmi
Xoua 6 00H020 3 CUMNMOMIB: IHMPY3ii, VHUKAHHA, HE2AMUEHO20 HACMPOI) MA KOSHIMUGHUX NOPYULEHD,
eineppeakmusnocmi. Mema: docaioumu wacmomy i mayckicmo imogipnoeo IITCP ceped nayicumis, ski
gidsidyomb aikaphi nepeunnoi meduunoi donomoeu (IIMI), siiicbkosocayxncoosuis i sumyuieHo nepemi-
weHux ocib i3 3acmocy8anHam pizHux onumyesaiviuxie. Mamepiaiu ma memodu. Oocmencero 90 ocio
(46 wonosikis i 44 xcinku cepednvoeo siky 39,65 £ 13,93 poky). Iauienmis poznodiausu (no 30 oci6) na
mpu epynu: I — giiicokogocayaucbosyi 3CY, saki aikysanucv y KHII « BMKJI IIIM]», Il — enympiutnbo
nepemiueni ocobu, axi eumyuerno npoxycuearoms y M. Binnuyi (BI10), ma Il — koumpoavha: yuginbHi
mewkanyi m. Binnuyi, axi eioeidysaru nikaps [IMJ]. Ycim pecnondenmam npooounru aHkemyeaHHs 3a
wranorw mpusoeu Cninbepeepa — Xanina, éusnauanu iimogipnicme sunuknenus IITCP, sukopucmosyrouu
onumysanvhuk 0as ckpuriney INTCP, 3ameepoxcenuit MO3 Ykpainu 23.02.2024 p. Ne 1265, 3acmoco-
eyeanu wixany oasn oyinku IITCP 32i0no 3 kaacugicayicio DSM-5 (PCL-5). Pezyasmamu. Hmogipnuii
IITCP uwacmiwe suseanscay BITO (83,33 % 3a wkanoio ckpuniney IITCP i 56,67 % 3a wkanow PCL-5)
nopieHAHO 3 sitlicbkosocayucoosysmu (53,33 1 40,0 % sionosiono) ma yusirsnumu ocobamu (10,0i 3,33 %
8ionosiono). Ilpuuomy y BIIO nepesascaru cumnmomu ynukawus (76,67 %), Heeamugrnoeo nizHaHHs
(76,67 %) ma einep36yoducenns (88,33 %), wio niokpecaroe 8a2omy poab eMOuilHUX PeaKyiti i MONCAUBUIL
enaue na inui cumnmomu IITCP. Becmanoeaeni kopeasuiiini 36’a3ku (p < 0,05) mixc éikom, cmammio i
Kinvkicmio 6anie 3a wianoro PCL-5. Bucnoexu. Hwogipnuii IITCP mosxcna yeniwno écmanogumu 3a 00-
nomoeor 6yov-saxoeo incmpymenmy (ckpuniney IITCP, PCL-5) 3 npakmu4Ho 00HAK080H 4aCMOMO0, W0
0036015€ 8uABUMU KOHMUHeeHM 0CI0, AKI NOBUHHI Oymu HanpaeaeHi Ha 000amKose 00cmedceHHs Wo00
niomeepdxcenns [ITCP i3 nodarsuwum Aiky8anHIM Yb020 CIMAHY.

KiouoBi cioBa: nocmmpaemamuunuii cmpecosuii pozaad; ckpumine; 6iiicbkoguii cman; 6iiicbKo8ocaync606uyi;
BUMYIUEHO nepemiueHi 0co0U; nepguHHa MedutHa 0onomoza
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Bctyn

IlopymeHHs aganTarii, 110 JE€XUTb B OCHOBI CTpec-
acolilfoBaHUX pO3JaiB, Ma€ TPU MIATPYHTS: OioJoriuyHa
OCHOBAa, TICUXOJIOTIYHi 0COOJMBOCTI OCOOMCTOCTI Ta BILIUB
COIIiyMy, 3araJIbHOTO KOHTEKCTY i KOHKPETHUX OOCTaBUH
KkuTTd [1]. 3a yac moBHOMACIITaAOHOTO BTOPTHEHHS KOXEH
rpoMaIssHUH YKpaiHU 3iTKHYBCS 3 IMpoOjieMaMu i He 3a-
BXXIU MTPOTHO30BAaHUMU HACJiIKAMM, SIK-OT: €JIeMeHTapHU I
CTpax 3a XXUTTS, IEBHE J1yllIeBHE 3aHETIOKOEHHS, HEKOHTPO-
JIbOBaHI MiACBiIOMi BHYTpIIIHiI MepexXuBaHHS i HaBiTh
MOXJIMBI MixocobucTticHi KoHpuiktu [2]. Hecripusitausi
TMCUXOTE€HHI BIUIMBU CIPUYMHSIOTH CTPeC SIK Hecreudiv-
HY peakllilo JIIOAMHU Ha (i3iosoriyHOMY, IICUXOJIOTYHOMY;,
noBeniHkoBoMY piBHsX [1]. Tak 3BaHi cTpec-acoliiitoBaHi
pO3Jaau, Y PO3BUTKY SIKUX CTPECOBUIA BIUIMB — OCHOBHUIA
€TiOJIOTIYHUI YMHHUK, B YMOBAaX CbOTOJIEHHS € OJIHIEIO 3
HaNOIIBII MOMIMPEHUX KATEropiil IMCUXIYHUX 3aXBOPIO-
BaHb [3]. BilicbKOBOCIYyKOO0BIIi, a TAKOX LIMBLIbHI 0cO0H,
SIKi TIOCTpakdaay Bil BiliHU, MiAmalOThCs MiABUILIEHOMY
PU3UKY 3a3HATU IIPO0JeM i3 IICUXiYHUM 3I0POB’SIM, SIK-OT
nocrrpaBMaTuuHuii crpecoBuii podnan (ITTCP), tpuBoxHi
Ta IenpecuBHi posnanu [4].

3a naHuMu BcecBiTHBOI OpraHizailii OXOpOHU 3110pPOB’sI
(BOO3), 16,2 % HaceneHHs CBiTy CTpaxaae yepe3 Hacil-
KU BiiiHHU, a 12,5 % Mae TpaBMOBaHUX BilfHOIO pomuyiB [5].
3a JTaHUMU HU3KU AOCTIIKEHb, TICMXOCOMAaTUYHUI BILIUB
BittHu noB’s13aHui i3 BusiBamu [1TCP pizHoro crymens, siki
€ BCTaHOBJIECHUMU YMHHUKAMU PU3UKY PO3BUTKY CEpLIEBO-
CYAMHHUX 3aXBOPIOBAHb [6], MOXYTh MPU3BECTH A0 XPOHi-
3allil maToyiorivHux mpouecis [7]. IlommpeHicTs po3naniB
TMCUXiYHOTO 37I0POB’Sl cepell HaceJleHHsI B yMOBax BiliHU
3poctae 10 22 % [8]. Indopmaliis 010 MOMIMPEHOCTI Ta
3axBoptoBaHocTi Ha [TTCP B YkpaiHi 3a odiliitHuMu gaHu-
mu MO3 YkpaiHu Ha TaHU MOMEHT BiACyTHsI. BinmoigHo
JI0 OCTAHHIX OIMyOJIIKOBAaHUX MOCJIIKEHb B YKpaiHi MOIIN-
penicts [ITCP konupanacs Bin 11,1 mo 50,8 % 3anexHo Bif
METOIOJIOTII Ta Yacy IpoBeaeHHs gociimkeHHs [9]. National
Center for PTSD 3a3nauae, 1110 BiICOTOK BiliCbKOBOCTYX-
0oBIIiB, sKi cTpaxnaioTs Ha [ITCP He3anexHo Bim iHTeH-
CHUBHOCTI 60ii0BuX Aiif, craHoBUTH 11—20 % [10]. HatomicTb
cepell BiliCbKOBUX, SIKi Opajii ydacTb B AHTUTEPOPUCTUIHIM
onepatii, [ITCP 6ymno miarHoctoBano y 27,7 % [2].

BaroMum pakTopoM pU3KKY JIsI BAHUKHEHHS TTPOSIBiB
TICUXOJIOTIYHOTO TUCTPECY € CUTYallisl, Y SIKili JTIOAMHA BU-
crymnae B poii 6ixxeHiis [11, 12]. 3a ntaHUMU peTPOCTIEKTUB-
Horo gociimkeHHs 2016 poky, TOBiIOMIISIETLCS PO YaCTi-
mry peectpanito BunaakiB IITCP came cepen mepeceneH-
11iB MOPiBHSIHO 3 YaCTKOIO 3arajbHOro HacejqeHHs [13]. 3a
nanumu BOO3, nomupenicts nenpecii, [ITCP abo iHmmx
TPUBOXXHUX PO3JIadiB Oyja 3HAUHO BUILIOIO Cepell mepece-
JICHIIIB i HUBUIBHUX OCI0, SIKi MOCTpaXkAaJiv Bil BiiHU, HIX
y 3aranbHii momynsii, — 10,8, 15,3 Ta 21,7 % BignosimHo
[14]. 3a iHmmmu nanumu, nowmmpeHicts [TTCP cepen 6i-
JKEHIIB ctaHOBUTH 31,5 % [15].

TITCP (MKX-11: 6B40) Bu3HavyaeThCs SIK BiiIcTpOUueHA
a00 3aTsKHA peakllisa Ha CTPECOreHHY ITOIiI0 YK CUTYaIlilo
BUHSITKOBO 3arpO3JIMBOTO 200 KaTacTpogiuHOIro XapakTe-
DY, SIKi MOXYTb 3yMOBUTH AUCTPEC Maiixke y Oyab-Koro [2,
9, 16, 17]. Moro cuMnToMu — BTOPTHEHHS (iHTPY3is),

YHUKHEHHS, HETaTUBHE Mi3HAHHS 1 eMOollii, a TAKOX HaJl-
MipHa peaKTUBHICTh — CIIPUYMHEHI BIUIMBOM CEPO3HOT
TICUXOJIOTiYHOI TpaBMU Ta 30epiratoThCsl Yepe3 BHYTPIllIHI
Ta 30BHIllIHI HarajyBaHHs PO 10 TpaBMaTUYHY TO/il0
[16, 18]. [pyHTOBHI TOCIiIKEHHS TOBOAATD, 110 [ITTCP —
1Ie He JuIle cueunpivyHui ICuXiaTpUIYHUR po3ian i3 BU-
COKUM piBHeM (PYHKLiOHAIbHMX MOPYIIeHb, HU3bKOIO
SKICTIO XUTTS 1 mpobsiemamu dizuuHoro 3nopos’s [19],
aJie i CKJIaTHU MeXaHi3M, OB’ SI3aHU i3 CUCTEMHUM 3a-
MajJieHHsIM i Helipo3ananeHHsM [20, 21]. YHiBepcaabHUM
HelipodiziosoriuHnuM MexaHizMoM matoreHe3y IITCP e
MOPYLIEHHS iepapXiyHOi MiAMOPSIIKOBAHOCTI iHTerpauii-
HUX IIepeOpaTbHUX CUCTEM, MEPI 32 BCE JTIMOIKO-PETUKY-
JIIPHOTO KOMILJIEKCY, 3 MOJAILIINM X BUCHAXKEHHSIM [22].
Takox MaloTh Miclie TOPYLIEHHS PeryJisiiii HopaapeHep-
riYHOI CUTHAJi3allil, IKa CIIPUYNHSIE CUMIITOMU PO3JaIiB
CHY Ta MOBTOPHOTO MEpeXMBAaHHsS CTPECOBOI CHUTyallil
[23]. IcHye Tak 3BaHa rimoTajamMo-TinogizapHo-HaIHUP-
KOBa BiCb, sIKa B 1IJIOMY PEryJIIO€ iHAUBiIyalbHY peakililo
OpraHiaMy Ha IMeBHMI CTPECOBUI (paKTOp yepe3 KOHT-
posib CUHTE3Y i BuAieHHs1 kopTusoay. Tak, npu [TTCP
BiA3HAYa€ThCS MiIBUILLIEHHSI BUPOOJEHHS KOPTU30JIY, 110
BiIOMBA€ETHCS HAa 3HUXKEHHI PEaKTUBHOCTI /10 CTPECOBUX
YUHHUKIB Ta HaAMipHOMY cTpaxy [22, 24, 25]. Li daktu
HiATBEPIKYIOThCS CTPYKTYPHUMM 3MiHAMU B TilTOKaMITi Ta
MepenHiii mosicHii kopi mpu MPT-gocaimkeHHi BeTepaHiB
Bitinu 3 [1TCP, 10 Bka3ye Ha BABiYi BUIIIUI PU3UK KOTHi-
TUBHUX posianis [26, 27].

IITCP yacTo OeTHYEThCS 3 XPOHIYHUM 00JIEM, BOHU
MepeBakHO BUHMKAIOTh OJTHOYACHO SIK Y IIMBIIbHUX OCi0,
Tak i y BiliCbKOBMX BETEpaHiB Ta, SIK BBaXalOTb, MaIOTh
JIBOHATIPaBJIEHUI 1 B3a€MOITiICYITIOBAILHUI 3B’S130K [28].
ITokazaHo, 1m0 KoMOpOimHicTh XpoHiuHOTO 6010 1 [TTCP
Ma€ CITiJIbHI OCHOBHI MeXaHi3MHU, SIK-OT YYyTJIMBICTh /10
TPUBOTHU, YIIEPEIKEHICTh yBaru, BereTaTuBHE 30Y/IKeHHS
Ta rcuxobioyioriuHa aucperysiis. @opMy€eTbes TIOPOUHE
K010 B3aeMHOI minTpumku, konu I[TTCP i xpoHiuHuii 6ib
MOXYTb 3arOCTPIOBATU Ta MiACUIIOBATA OAUH OJHOTO [29].
Lleit nBOHaANpaBIeHUI BIUIMB MOXKE MPU3BECTHU 10 BIAUYTTS
MOB’s13aHOT0 3 60s1eM 3aroctpeHHs cummToMiB [TTCP muisi-
XOM TTOBTOPHOTO 3aIlycKy CIOrajiB Mpo 0OoJfovi TpaBMU,
OTpMMaHI ITiJT Yac TpaBMaTUYHOI ITOAi1, Ta HaBITaku [28].

Ot:ke, onpallbOBaHi IKepesa JiTepaTypy CBiIuaTh, 110
y TIepioj1 BililCbKOBOTO CTaHY iCHYIOTh IIEBHI TPYIY HaCeJIeH-
H#, SIKi HalfyacTile miamaioThes pu3nky po3Butky [1TCP, a
caMe BUMYILIEHO MepeMillleHi 0CO0M, BiiiChKOBOCTYKOOBIIi
11 BeTepaH! BiliHU.

JliarHOCTHKa CTpecacolliioBaHUX PO3JIaliB Ha CbOIOI-
Hi € CKJIaJIHOIO Ta MOTPeOye BU3HAYEHHS YiTKUX KPUTEPIiB.
Hacamnepen nikap Ma€e BCTAHOBUTHU YACTKOBUIA i TPUYUH-
HO-HACJIiKOBUI 3B’SI30K i3 HASBHUM MCHUXOCOIiaIbHUM
cTpecoM (abo YMCIEHHUMU CTPECOBUMU CUTYallisIMU), Ha-
SIBHICTb €MOLIITHOTI'O Ta ITOBEAIHKOBOTO pearyBaHHS, 110
BUXOOUTH 3a MEXi HOPMU peakilii Ha cTpec, HasiBHICTh He-
BPOTUYHOTO CUMIITOMOKOMILIEKCY, AUCGHYHKIIIOHYBaHHSI
B yCiX cdepax KUTTEMISTIBHOCTI TI0AMHHU (30KpeMa, IIpo-
(eciitniit, MizkocobucTicHiii, moOyToBiii) [1, 9, 30].

V CBIiTJi TaKOTO YHiKaJbHOr0 HaOOPY BUKIIMKIB ChO-
roJIeHHs iCHye nmoTpeba B MOTOYHIM iHdopMallii mpo cTaH
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N

MCUXIYHOTO 3A0pPOB’sl BiliChKOBUX, BUMYIIEHO MepeMille-
HUX 1 UMBUIBHUX OCi0, SIKi MOCTpakaaJIu Bi BiiHU.

MeTa: [OCHIAUTH YACTOTY Ta TSXKICTb iMOBipHOTO
TITCP cepen matieHTiB, sIKi BiaBiaywTh JikapHi [TM]I,
BiliCHKOBOCITY>KOOBIIIB i BUMYILIEHO MepeMillleHuX ocib i3
3aCTOCYBAaHHSIM Pi3HUX OMUTYBAIbHUKIB.

MartepiaAn Ta meToamn

PoGora minrorosneHa 3a iHilliaTUBOIO KOJEKTUBY aBTO-
piB. IIpoBeneHo aHaji3 MaTepialiB HAYKOMETPUUYHUX 0a3
Scopus, PubMed/Medline, ResearchGate, Web of Science
i ScienceDirect. O6¢cTexkeno 90 ocib, i3 HUX 46 4oIOBIKiB
(51,1 %) i 44 xinku (48,9 %), cepenHiil BiK SIKUX CTAHOBHUB
39,65 £ 13,93 poky. [lepen nociimKeHHSIM, sTKe BAKOHYBa-
nocs 3 yepBHs 2022 p. no yepBHs 2023 p., Oysia oTpuMaHa
iHdopMOBaHa 3rojia Bijl yCiX 3apeECTPOBaHUX PECIIOHICH-
TiB. YUYaCHUKHU 3aTIOBHUJIN KOPOTKY COIliaJIbHO-eMOrpa-
¢iuHy aHKeTy (Tab. 1) Ha IMOYATKy AOCIiIKEHHSI.

IMamienTiB posnomiauau piBHoMipHO (110 30 oci0) Ha
Tpu rpynu: I — BilickkoBocayx0oBLi 3CY, sKi mikyBa-
muck y KHIT « MKJT IIM/I» M. BiHHUIIS 3 IPUUMHU Ha-
CJIiIKiB MiHHO-BUOYXOBOro MOpaHeHHsI (CepeaHiil Bik
35,12 = 9,01 poky), Il — BuMyIllIeHO NepeMmilleHi ocoou
(BITO), ski THUMUYacoBO MPOXMBaOTh Y M. BiHHMIII (Bi-
KoM 42,12 + 12,42 poky), ta 11l — KoHTpoJIbHA: IIUBUJIbHI
MelKaHIi M. BiHHUIL, SIKi BigBiayBaiu Jlikapsi IepBUHHOT
mennuHoi nornomoru (IIM/1) 3 6ynb-s1Koi mpuanHT (BiKOM
41,72 £ 13,93 poky).

Ha mouarky mociimkeHHs BCIM pecHOHIeHTaM IIpO-
BOJIMJIM aHKETyBaHHs 3a I1Kajoio TpuBoru Criideprepa —
XaHiHa 3 METOI BUKJIIOUEHHS 3 AOCHiIXEHHS ocib 3 oco-
OMCTICHOIO Ta peaKTUBHOIO TPUBOXHICTIO.

I/UIMOBipHiCTB BuHukHeHHs [1TCP Bu3Havyanu Biamnosiz-
HO 10 TIPOTOKOJIy 3 BUKOPUCTAHHSM CTaHAAPTU30BAHOTO
onutyBanbHuKa 115t ckpuHiHry [TTCP [9] i anbrepHaTus-
HOT MICUXOMETPUYHO OOTPYHTOBAHOI IIKAJIM CaMOOIIIHKHU
PCL-5, mo Bignmosigae xkpurepisim cumnromiB IITCP 3a
kinacudikauiero DSM-5 [9, 30—32]. Ockinbku [TTCP gia-

THOCTYETBCS He paHilie HixX depe3 30 IHIB ITiciIsI TpaBMa-
TUYHOI CTPecoBOI Tomii [2, 9], y mocmimkeHHS BKIIOYAIN
PeCIIOHAEHTIB, sIKi 32 OCTaHHI MiCAllb MaJli CKapTW Ha
TpaBMaTWUYHi crioraau, mpoojeMu 3i CHOM, KOHLIEHTpalli€ro
yBaru, BiluyBajau CUJIbHUI CMYTOK i CBOIO POBUHY, YHUKA-
JIA TTIOYYTTIiB Ta CIIOTaiB PO MEePEXUTI MO/Iil.

CraHmapTU30BaHU OTMUTYBAJbHUK JJII CKPUHIHTY
[TTCP oxoruitoe 7 3anuTaHb, TpUYOMY MTO3UTHUBHA BiIo-
BiIb Ha 4 i OiIbIIIe 3aIMTaHb BKa3y€ Ha BUCOKY MMOBIpHIiCTh
IITCP i nae migcraBu KoayBaTH Bi3WUT MallieHTa 3 pyOPUKHU
P «Ilcuxomnoriuni» ta pyopuku Z «ComiaabHi mpooiemMu»
BimnosigHo mo ICPC-2-E [9].

OnuryBanbHuk PCL-5 oxomnmtoe 20 3anuTaHb, po3Iio-
IiJleHuX Ha 5 ocHOBHUX KjacTepiB cummtomiB [ITCP, a
caMme: KjacTep A BilnoBinae 3a onuc TpaBMaTUYHOI MOIi1
(y Mexax 11bOTO TOCiIXKEHHS TPABMAaTUYHOIO MTOAIE0 BU-
CTYMaloTh BiiCbKOBI [i1); Kiactep B — cuMnToMu iHTpy3ii
(3anuranHs 1-5); kinactep C — CUMIITOMU YHUKHEHHS
(3anuTanHs 6—7); kiaactep D — HeraTUBHE Mi3HaHHS (3a-
nutaHHs 8—14); knacrep E — cumnromu rineppeakTrBs-
HocTi (3anutanHs 15—20) [30, 33]. PecnoHaeHTH OLIiHIO-
BaJIM iHTEHCUBHICTh KOXXHOTO cumnToMmy Bim 0 mo 4, ne 0
0aJliB 03HAYa€ BiICYTHICTb CUMIITOMY, a 4 6aau — iioro
MaKCUMaJIbHY BUpaxkeHicTh. CyMa 0alliB IJisl KOXHOI Ipy-
1 BKa3ye Ha pi3Huii ctynidb cummnroMiB ITTCP. Ha iimo-
BipHuit [ITCP Bka3ye 3arajibHa KibKicTb 0ajiiB Bin 33 1o
HamBuII0r0 MOXJJIMBOTrO Oasa 80 [12], Tomi sIK AesiKi BUeHi
BBaXXarTh, 1110 ONTUMaJIbHUI I'PaHUYHUI Oan Mae OyTH
BUILIUM (43—44) [34].

Bci ob6cTexeHi Oy KOHCYIbTOBaHi HEBPOMATOJIOTOM 3
METOIO BUKJTIOUEHHST OPTaHiYHOI HEBPOJIOTIYHOI ITaTOJIOT 1.
Tum pecrioHaeHTaM, SIKi OTPUMAaJIA TTIO3UTUBHUI pe3yIbTaT
MPOBEIEHOIO0 MOIEePEeIHLOT0 CKPUHIHTY, OyJia 3aIIpOIIOHO-
BaHa KOHCYJIbTallisl TiKapsi-mcuxiaTpa 3 MeTO0 Bepuikalrii
niarnogy ITTCP [9].

CTaTUCTUYHUI aHaJTi3 MPOBOAMIN 3a ToroMoro IBM
SPSS Statistica for Windows, Bepcisa 6.0 ¢ipmu Statsoft
(minensitnuit No BXXR901E246122FA). KinbkicHi naHi

Ta6aunuys 1. CoyianbHo-aemMorpagiyHi xapakrepucTnku 3aranabHoi Bubipku (n = 90)

Moka3Hukn n %
XiHoya cTaTb 44 48,89
Yonosiya ctaTb 46 51,11
[Jo 30 pokis 28 31,33
30-39 pokis 20 22,22
Bik 40-49 pokiB 21 23,33
50-59 pokiB 13 14,44
60 pokiB i cTaplie 8 8,88
HeopnpyxeHui 26 28,89
OppyxeHnn 64 71,11
MpaueBnawToBaHmn 43 47,78
Be3pobiTHuin 28 31,11
MeHcioHep 8 8,89
CTyneHT 11 12,22
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PucyHok 1. Pe3ynbratv TeCTyBaHHS 3a LLUKasol0
TpuBoru Cninbeprepa — XaHiHa

lMpumitka: BiporigHnx BigMiHHOCTEN MiXX rpynamu He
BusiBsieHo (p > 0,05).

HaBeJIEHO Y BUIJISIII CEPEHBOTO apu(PMETUUHOTO 3HAYEH-
Hst (M), iloro ctaHaapTHOI MOXMOKM (M) i CTAaHAAPTHOTO
BinxuneHHs (o). CTaTUCTUYHUI aHaJi3 PO30iXXHOCTEN Y
KUTBKiCHMX 3HAYeHHSIX MTOKa3HUKiB BUKOHAHO 3 BUKOPHC-
TaHHSIM HemapaMmMeTpuuHoro Tecty MannHa — YitHi. Hus
OLIIHKY B3a€MO3B’SI3Ky IMOKA3HMKiB BUKOHYBAIN KOPEIsi-
HiiHuii aHani3z Cripmena (rs). CTaTUCTUYHY 3HAYYIIiCTh
npuiiManu, koiu p < 0,05.

PesyAbTaTH

Pesynbratu TecTyBaHHS 3a 1Kayiow TpuBoru Crinbep-
repa — XaHiHa He BUSBWIM BIIMiHHOCTEN y TTOKa3HUKAX
MiX TOCIHIDKYyBAaHUMU TPYIaMM, i cepenHiil 6an He Bifapis-
HSIBCS Bijl pEKOMEHI0BAaHUX, 1110 JO3BOJISIO BUKITIOUYNUTHA
HasSBHICTb 0COOMCTICHOI TPMBOXKHOCTI Y PECIIOHICHTIB, SIKa
MorJa OyIb-sIKUM YMHOM BIUIMBATH Ha Pe3yJbTaTH MOIaTb-
IIKUX DOCTiIXKeHb (puc. 1).

AHaui3 pe3ylbraTiB aHKETYBaHHS 3a LIKaJI0l0 CKpU-
Hinry [1TCP nokasas, 1110 TO3UTUBHA BiAMOBiAb Ha 4 i
OinbIe 3anuTaHb B oci6 111 rpynu Oyiia BUsiBJIeHA BChOTO
B 10,0 %. Bomnouac 53,33 % oci6 1 83,33 % II rpyn manu
4 i Bue 6anu, 1o cBinuuTh npo imoBipHicTh ITTCP. Ce-
peIHil MOKa3HUK KiJIbKOCTI TO3UTUBHUX BilIIOBimelt Tec-
1ty y Il rpyni mepeBaxaB Takuit y mauieHTiB rpynu [ Ha
25,3 % (puc. 2).

PucyHok 2. Pe3ynbratu onutyBasibHUKa
Ansi ckpuHiury NMTCP
Mpumitka: * — BiporigHa pi3HULS y NOKa3HUKax M)XK
rpynamu npwv nopisHsHHI (p < 0,05).

AHaJIi3 9aCTOTH MO3UTUBHUX BIiAIIOBiAE OMUTYBaIb-
HUKa MO0Ka3aB, IO cepel BiliCbKOBUX HalOinblIa Kilb-
KiCTb 0Ci0 manu CTBEpIHY BiAIIOBiAb Ha 3alIMTAHHS TECTY
1i6; yII rpymi — Ha 3anuradug 1, 5, 6, 7, Toxni ax y 111
rpyni — Ha 3anurtaHHs 1 i 7 (Tabu. 2).

Ao 3anmuTaHHS OMUTYBaJbHUKA IJII CKPUHIHTY
[TTCP ymoBHO po3aiauTu Ha 4 Kiaactepu: iHTpy3ii (1), yHu-
KaHH (2 i 3), HeraTUBHOTO Mi3HaHHs (4 1 5), MiABUIIEHOT
30ymuBOCTi (6 i 7), To HaityacTiie B | Tpymi BUSIBISTIOTCS
CUMITOMH TiABUIIEHOT 30ymuBocTi (86,67 %), Toni K y
II rpyni — cumnroMu nigBuieHoi 30ymauBocTi (88,33 %)
i inTpy3ii (76,67 %).

Amnani3 pesynbratiB ckpuHinry [ITCP 3anexHo Bif coiri-
aJIbHO-IeMorpaiyHuX XapaKTepUCTHK BKa3y€e Ha 3B SI30K i3
BiKOM, CIMEMTHMM CTaHOM i cTaTycoM 3aiiHsTOCTi. Tak, maiti-
€HTH BikoM 30—39 poKiB IEMOHCTPYBAIM 301bIIIEHHS BipO-
rignoro ITTCP nopiBHsIHO 3 nallieHTaMK BikoM Bizx 60 pokiB
(5,67 mpotu 3,11 Gana), HeoapyKeHi MALIEHTH MTOPIBHSIHO 3
TUMM, XTO repeOyBaB y 1u100i (3,11 npotu 1,33), 6e3pobiTHI
MOPiBHSIHO 3 TUMM, XTO TpaifioBas (3,67 ipotu 1,52).

3a pesynbratamu mkam PCL-5 cepenniit 3aranpHuMiz 0a
y I rpymi cranoBuB 42,04 + 1,48, 11 — 46,08 £ 1,68, 111 —
25,36 £ 1,15 (p < 0,05 ipu mopiBHsHHI 3 III rpymoro). Ce-
penHi mokaszHuku 6aniB PCL-5 y II rpyni nepeBaxkanu Taki
3HaYeHHs y rpymi I Ha 9,9 ta 9,6 % BinmosiaHo (puc. 3).

Tabanys 2. YacToTa no3UTUBHUX BignoBiger Ha 3anUTaHHs onUTyBasibHUKa A9 ckpuHiHry MTCP (n= 90)

I rpyna, Il rpyna, Il rpyna,
3anuTaHHS TeCTy n/% n/% n/%

1. Yn yHMKaeTe BM HarazyBaHb Npo TpaBMaTUYHY NOLIK0 WNnd-
XOM YHUKHEHHS! MEBHUX MicLb, Ntoaeit abo ajisnbHOCTI? 14/46,67 23/76.,67 8/26,67
2. Yn BTpaTUM BM iHTEPEC A0 AOiSNbHOCTI, Ska Konuck Byna
BaXJIMBOO 260 NPUEMHOIO? 5/16,67 11/36,67 3/10,0
3'. L{.m cTanu Bu ngyaamcq 6inbl aaneknm abo i3051bOBaHUM 2/6,67 12/40,0 2/6,67
BifL iHLUMX NtOOen?
4. Y BTpaTUIM BM 30aTHICTb NepexmBaTi NovyTTs Nto6oBi abo
MPUXUABbHOCTI A0 IHWWX Ntoaen? 3/10,0 9/30,0 1/3,33
5. Yu cTtanu BM aymaTtu, WO HEMAE HiSIKOro ceHcy OyayBaTu
M7IHN HA MGy THE? 7/23,33 19/63,33 4/13,33
6. Ym BUHMKNKM y Bac Npobaemu i3 3acuHaHHAIM abo CHOM? 17/56,67 27/90,0 7/23,33
7. l:lm cranv Bu 6IJ‘IbI:I7J HepBOBUM abo ApaTiBMBMM Yepes 3BU- 9/30,0 26/86,67 8/26,67
YaNHUIA LIYM YU PYX?

Tom 21, N° 1, 2025

www.mif-ua.com, http://inj.zaslavsky.com.ua 9



OpwurinaabHi gocaigzxenns / Original Researches

N

45 42,047

25,36

Biitcokosi 3CY BMO UmBineHi

PucyHok 3. PeaynbtaTtu ckpuHiHry NNTCP 3a wkanoto
PCL-5

lMpumitka: ** — BiporigHa pi3HULUs y NoKa3HuKax
MOPIBHSIHO 3 rpPynoio YnBinbHux oci6 (p < 0,05).

BcranosieHa BiporinHa reHaepHa pi3HUI MiX cepell-
HiMu Gaiamu B | rpyni (it gosnoBikiB 41,63 + 1,78; mist
XKiHOK 45,23 £ 1,76, p = 0,044), 1I rpymi (m1s1 40I0BiKiB
42,22 +1,91; nnst xiHok 49,53 £ 1,22, p = 0,006). BctaHos-
JIeHi kopensuiiiHi 38’13k (p < 0,05) MixX BiKOM i KiTbKIiCTIO
6auiB 3a PCL-5: rs = —0,408 y I rpymi, s = 0,291 y II rpyni
tars = 0,404 y I1I rpymi.

BusHavanu sk 3aranpHuii nokazuuk [1TCP, Tak i Bupa-
JKEHiCTh CUMIITOMIB 32 KOXKHUM i3 Kj1acTepiB. BcTaHOB/IEHO,
mo pecrionaeHTu I rpynu (83,33 %) MaroTh BUCOKMUIA CTY-
MiHb TSKKOCTI CUMITTOMIB HaJIMipHOI peaKTUBHOCTI, TOJI
gk y I rpyni mepeBaxkanu cumrntoMu yHukaHHs (76,67 %),
HeraTUBHOTO Ti3HaHHS (76,67 %) Ta rimeppeakKTUBHOCTI
(88,33 %), 1110 Y3rOmMKY€ETHCS 3 HAITUMU JTAHUMU, OTpUMa-
HuMM 3a 1mKanolo ckpuHiHry [1TCP, ane gaHi 1omo Bupaxe-
HOCTi CUMIITOMIB € OiJIbLII TOYHUMM, OCKIJIbKM BOHU 103BO-
JISIIOTb BCTAHOBUTU CTYIIiHb TSKKOCTI OKPEMUX CUHIPOMIB.

BcranosnieHo, o y I rpymi KiibKicTb 0OCi0 i3 3arajibHOIO
cymoro 6aiB 3a PCL-5 o 33 6aniB craHOBUTH 6,67 %, 33—42
o6anm — 53,33 %, 431 > 6anis — 40,0 %. Y 11 rpymi 3aranbHy
cymy 1o 33 6aiB He MaB HixTo (0 %), 33—42 6anmu — 43,33 %,
431> GaniB — 56,67 %. Y 111 rpymi no 33 6anis — 86,67 %,
33—42 6amu — 10,0 %, 43 i > 6aniB — 3,33 %. O1xe, 3rinHO
3 migpaxyHkoMm 6aiiB 3a N.P. Roberts [34] itmoBipHuii [ICTP
MoxHa BctaHoBuTH B 40,0 % ocib y I rpymi, 56,67 % — 11
rpymiTa 3,33 % — y 111 rpymni. OtpuMmaHi MoKa3HUKM 3a IKa-
soro PCL-5 € nenio HUKYMMHU, ajie BiporigHO He BiApi3HsI-
I0ThCSI Bil HaBeleHUX paHilie naHux ckpuHiHry [TTCP.

OpnepxkaHi pe3yJibTaTh BKa3yloTh Ha Te, 1110 KOMIUIEKCHE
3aCTOCYBaHHS CKprHiHToBOTo onutyBaabHnKa [TTCP i mka-
m PCL-5 € 00rpyHTOBaHMM 3 BUCOKOIO MIMOBIPHICTIO iTeH-
Tudikalii monepeaHboro miarHoctuuHoro cratycy [1TCP,
KUTbKiCHOI omiHKM TsKKocTi cumnToMiB ITTCP cepen Biii-
cbKoBocyxk00B1iB, BITO i nuBiisHMIX OCIO.

O6rosopeHHsi

BiiiHa TpariuHO Ta HaJOBTrO 3MiHWJA XUTTS i MOJi
MiJIbIOHIB JItojie#t YKpaiHu, ajike BOHA He JIMIIE Hapakae
moaei Ha pi3nuHy HeOe3IIeKy, aje, SIK CTPECOBUI (pakTop,
MPU3BOJAUTH O €MOIIIMHOTO HATPYKEHHS Ta BUCHAXKEH-
Hs, 110, IMOBipHO, MOXe CIIPOBOKYBAaTH a00 IMOTipIIUTHA
cumnTomu IITCP cepen mocTpaxaaiux Bim BiiHM ocCi0
[2]. AiarHo3 IITCP oxomiio€e BIUIMB TPaBMU Ta CUMIITO-

MM HaB’SI3JIMBOTO TTOBTOPHOTIO TIepEXKMBAHHS, YHUKHEHHSI
Ta CKyITYeHHsI HeraTUBHMX 3MiH y Mi3HAaHHi, HACTPOI Ta
30ymKkeHHi [1]. 3rigHO 3 OTpMMaHUMHU JAHUMU CTAE OYe-
BUIHOIO BaXKJIMBICTh €EMOLIIMHUX peaklliif, 110, Ha AIYMKY
NEesIKMX aBTOPiB, MOXYTb BIJIMBATU Ha iHIII CUMIITOMU
IITCP [35]. Tak, y mocrmimkeHHi OiXKEHIIiB NPOBITHUM
BCTAaHOBJIEHO CUHIPOM ITOPYIIEHHS PEryJsilii eMOoIliii,
1110 MOX€e OyTHU MOB’sI3aHO 3i 3MiHAMM aJalTHBHOI eMO-
1IiliHOI OOPOOKM Ta peryJslii yepe3 BIUIMB TpaBMaTUYHOI
noxii [15]. I[onibHi pe3yabTaT OTpUMaHi B JOCTiIXKEHH1
JIIONIei, Ki mepexXuaun BiiiHy [35]. ABTOpM BBaXXawThb, 1110
CUMIITOMU YHUKaHHS MalOTh LIEHTPaJbHUN HU3XiTHUI
edeKT, MOTeHUIHHO iHililloBaHUII Tinep30yIKeHHSIM,
KOJIM CTaH MiJABUIIEHOI YyTJUBOCTI 10 3arpO31 MOXeE T0-
CHJINTH HaB’s13/11Bi cuMmntomu [36]. 3 orsiay Ha ueit pakT
MOXHa TIPUITYCTUTH, 1O BUSIBJIEHI Ha TepIIoMy IUIaHi
CUMIITOMU ITiABUINEHOI 30yAJMBOCTI B HAIIOMY HOCIIi-
JKEHHI Yy TOAAIBIIOMY MOXYTb MOCUJIUTUCS, 3MiHUBILU
nposinHuii cuaapom IITCP. Y Bubipii 6ixkeH11iB 0yJ10 BU-
SIBIEHO CUJIbHUI 3B’S130K MiX MiJBUIIIEHOI HACTOPOXKE-
HICTIO Ta Tinep30yMKEeHHSIM, BTOPTHEHHSIM i YHUKAHHSIM
[36]. ¥V HamoMy mociiaKeHHi BUSBIEHUI 3B’S130K i3 Bi-
KOM, CTaTTIO, CIMEMHMM CTAHOM i CTaTyCOM 3aiiHSATOCTI.
[Moni6Hi no HamuMx gaHi OyJM OTpUMaHi B TOCHiIKEHHI
IOPOCHINX, SIKi BiABimyBasIn JIiKapHi 3araJbHOI IIPaKTUKNI
Awnrnii [19]. Toni sk BiMOBIIHO 10 AAHUX iHIIIUX aBTOPiB
OinbIII paHHIN BiK i )XiHOYA CTAaTh aCOLIIOIOTHCS 3 MiABU-
meHuM pusukom po3Butky IITCP [11, 33].

BusnauanpHumu o3Hakamu IITCP y BerepaHiB Oyiu
HaB’SI3/IMBI CMOrau MPO TpaBMaTUYHi MOIil, MOYYTTS i30-
JISIIil W BimuyXKeHOoCTi Ta HeraTuBHi KorHiuii [11]. Kpim
TOrO, HaB’SI3JIMBI CIIOraan, CTpaxKJIaHHS Yepe3 HarajyBaH-
Hs$l, YHUKHEHHSI, BiZICTOPOHEHICTb i MpobJiemMu 3i CHOM OyJiu
OIHUMMU 3 TUX CUMIITOMIB Y BiiiCbKOBOCTY>KOOBILiB, 1110 pE€-
cTpyBajucs Haigacrimre [37]. Y Hammomy mociimkeHHi BKa-
3aHi CUMITTOMU TTepeBaxkanu B rpyri BITO.

PesynbraTil 11bOro0 OOCTIIKEHHS CBiIYaTh, 110 MMOBip-
Huii I[ITCP MoxHa ycrmillHO BCTAaHOBUTM 3a JAOIIOMOTOIO
Oynb-sikoro iHcTpymeHTy (ckpuHiHry [TTCP, PCL-5) y Biii-
cbKoBUX i BITO 3 mpakTHYHO 0JJHAKOBOIO YACTOTOIO, & KOMIT-
JIEKCHE 1X 3aCTOCYBaHHSI ITiABUIILYE PiBEHb MiarHOCTUKU.

BUCHOBKMU

Vmosipuuit IITCP BCTaHOBJIEHO 3 HAIIGLIBILIOI YacTO-
TOIO Y BUMYILLIEHO NepeMilieHux ocib (83,33 % 3a 1ikanowo
ckpuHinry ITTCP i 56,67 % 3a 1ikanoto PCL-5) mopiBHSIHO
3 BilicbkoBocayk6oB1sIMU (53,33 1 40,0 % BimnosimHo) Ta
uuBiabHUMEU ocobamu (10,01 3,33 % BiamosinHO).

3acTocyBaHHSI CKpMHIHTOBUMX OIUTYBaJIbHUKIB J03BOJISIE
BUSIBUTM KOHTUHIEHT OCi0, sIKi MOBUHHI OyTHW HampaBJieHi
Ha 1oJaTKoBe o0cTexkeHHs 11010 MoxiuBoro ITTCP i3 no-
JAJTBIION0 TICUXOJIOTIYHO0, (DapMaKOJIOTIYHO W iHIIUMU
BUIaMU KOPEKIIii IIbOrO CTaHy.

OOMeKeHHST OOCTiIKEeHHS IMOB’sI3aHi 3 BITHOCHO Ma-
JuM 06’emoM BuOipku (90 ocib), HE3HAUHUM IepiogoM
cnoctepexeHHs (1 pik). [lepcrieKTuBOIO AOCTIIKEHHS €
MoJasbllIe CIIOCTePeKEHHS 3a MalliEHTaMU 3 METOIO OLliH-
KU KOHTpo 110 3a nepedirom IMTCP i3 mogaibiioo Kopek-
LIi€I0 LILOTO CTaHY.
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Study of the incidence and signs of post-traumatic stress disorder at the stage of primary medical care
in military personnel and forcibly displaced people during a full-scale invasion

Abstract. Background. War and its consequences not only domi-
nate the collective and national consciousness of every citizen but
also, as a stressor, lead to emotional tension and exhaustion. They
are a major factor in stress-associated disorders, particularly post-
traumatic stress disorder (PTSD). The diagnosis of PTSD is based
on the presence of at least one symptom: intrusion, avoidance,
negative mood and cognitive impairments, hyperreactivity. The
purpose was to investigate the prevalence and severity of probable
PTSD among patients visiting primary health care (PHC) facili-
ties, military personnel, and forcibly displaced people (FDP) us-
ing various questionnaires. Materials and methods. A total of 90
individuals (46 men and 44 women, average age 39.65 + 13.93
years) were examined. Participants were divided into three groups
(30 individuals each): group I — military personnel of the Armed
Forces of Ukraine receiving treatment at the Municipal Non-Profit
Enterprise “Vinnytsia City Clinical Emergency Hospital”; group
I — internally displaced persons who are forced to live in Vin-
nytsia (FDP); group 111 — controls (civilian residents of Vinnytsia
visiting PHC facilities). All respondents were surveyed using the

Spielberg-Hanin Anxiety Scale, assessed for the likelihood of PTSD
using a PTSD screening questionnaire approved by the Ministry of
Health of Ukraine (Order No. 1265 dated February 23, 2024), and
with the PTSD Checklist for DSM-5 (PCL-5). Results. Probable
PTSD was more frequently detected among FDP (83.33 % on the
PTSD screening scale and 56.67 % on the PCL-5) compared to
military personnel (53.33 and 40.0 %, respectively) and civilians
(10.0 and 3.33 %, respectively). Among FDP, symptoms of avoid-
ance (76.67 %), negative cognition (76.67 %), and hyperarousal
(88.33 %) were predominant, emphasizing the significant role of
emotional responses and their potential impact on other PTSD
symptoms. Correlations (p < 0.05) were found between age, gender,
and the score on the PCL-5. Conclusions. Probable PTSD can be
successfully detected using any of the available tools (PTSD screen-
ing, PCL-5) with almost equal frequency, allowing for the identi-
fication of individuals who should undergo additional examination
for PTSD confirmation and subsequent treatment of this condition.
Keywords: post-traumatic stress disorder; screening; martial law;
military personnel; forcibly displaced people; primary health care
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The influence of constant mobile device
use during wartime on sleep duration
and health conditions of Ukrainian youths

Abstract. Background. The number of digital device users (i.e., mobile phones, tablets, laptops, etc.) has been
increasing in recent years. During wartime, a phone or laptop serves not only for communication but also as a pri-
mary tool of information search. Many researchers have described the negative impact of constant mobile device
use on different organ systems. However, existing studies do not provide a certain conclusion about the influence
of this factor on sleep duration. The purpose of this research was to define the correlation between constant use of
mobile devices during wartime and the sleep duration of young people. Materials and methods. One hundred and
twenty-five participants aged 18 to 25 years, 95 females and 30 males, were enrolled. Descriptive and sociologi-
cal methods were used with creation of a specialized questionnaire, which was distributed via Google Forms in the
most popular social networks. Results. The data analysis showed that constant use of mobile devices had the most
negative consequences for female participants. They exhibited more significant somatic and psychological changes
compared to males. This trend may be associated with gender-specific responses of the female body to such factors,
as well as the duration and origin of its impact. Conclusions. Based on data obtained, it was concluded that constant
mobile device use affects the nervous system altering sleep duration and quality. Additionally, females were found

to be more vulnerable to mentioned factor.

Keywords: mobile devices; prolonged exposure; sleep disorders; young people

Introduction

In recent decades, the use of various mobile devices
(such as mobile phones, tablets, etc.) has increased signifi-
cantly. Statistical data tells that every second person on the
planet uses a mobile phone, tablet, laptop, or another similar
device. Nowadays, most people cannot imagine their lives
without these devices, as they use them not only for com-
munication but also as a tool for information search and
for stress relief as well [1—3]. The development of modern
technologies and applications has made phones, laptops, and
similar devices indispensable in everyday activity [4]. Ac-
cording to research [5], young people spend approximately
4 hours per day browsing the internet. This statistic allows
hypothesizing the potential impact of mobile devices on the

nervous system. Researchers have found that constant use
of phones, tablets, and laptops can lead to vision deteriora-
tion and headaches [6, 7]. Studies [8] have identified elec-
tromagnetic radiation as a harmful factor affecting the body.
The primary target organs for electromagnetic exposure are
brain, auditory analyzer, vestibular apparatus, and retina. It
has also been shown [9] that prolonged mobile phone use
contributes to impaired cerebral circulation (such as stroke),
likely due to cerebral vasospasm. Furthermore, constant ex-
posure to electromagnetic waves disrupts blood supply to the
eyes, which affects accommodation, causing lens clouding,
and reducing visual acuity. There is also evidence [10—12]
suggesting that not only the device user but those around
them could be also affected.
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Despite the available research results of mobile devices’
impact on the human body, there is still no certain conclu-
sion regarding their effects on brain functions and sleep du-
ration. Thus, our investigations aimed at establishing such
facts are extremely relevant, important, and useful both for
individuals and society.

The purpose of this research was to define the correlation
between constant use of mobile devices during wartime and
the sleep duration in young people.

Materials and methods

The research involved 125 respondents (aged from
18 to 25), 95 females and 30 males. They represented
various categories, including medical college and uni-
versity students, medical interns, middle and junior
medical staff of clinics, graduate students. Descriptive
and sociological methods were used to carry out the in-
vestigations. Articles published in specialized domestic
and international journals were reviewed and analyzed.
The total number of sources studied was 30 (27 English-
language and 3 Ukrainian-language publications). Most
of them were indexed in Scopus, PubMed, and Google
Scholar databases.

The sociological study was conducted through tele-
phone interviews and a specially designed question-
naire. At the beginning of the survey, all participants
were informed about the purpose and content of the
questionnaire, their consent for processing the data was
collected. A questionnaire consisted of three sections:
1) general impersonalized information about the re-
spondent; 2) data on the factor under investigation; and
3) repeating the questions to assess respondents’ un-
derstanding of the previous section. Questions included
identifying the types of mobile devices, frequency of
using mobile phones, tablets, laptops, the reasons for
frequent mobile device use, any self-reported health
deterioration over the past three years, common symp-
toms experienced by respondents, and the perceived
influence of mobile devices on health in combination
with other factors.

During the interviews, respondents were asked to as-
sess the impact of prolonged use of mobile devices (phones,
laptops, and tablets) on sleep duration, quality, phases. The
questionnaire was distributed via Google Forms on the most
popular social networks among young people, including
Viber, Telegram, Facebook, and Instagram.
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Figure 1. Frequency of using mobile devices
by respondents

Results and discussion

The presented research revealed interesting and
somewhat unexpected data. For example, it was found
that the largest percentage of women (44 %) primarily
used mobile phones, with nearly equal use of laptops and
tablets, and the least used device was PC (8 %). Women
were 34.4 % more likely to use mobile phones compared
to men, 6.4 % more likely to use laptops and tablets, and
4.8 % more likely to use PCs. This suggests that women
tend to use mobile devices more frequently than men,
which could be due to professional activity and type of
personality.

Analysis of the type of mobile phone used showed that
60 % of female respondents used smartphones, while only
16 % used feature phones. Additionally, women compared to
men were 41.6 % more likely to use smartphones and 10.4 %
more likely to use feature phones.

The frequency of mobile phones, tablets, and laptops use
by respondents was also assessed (Fig. 1).

The analysis of the data obtained during the study
showed that most female respondents used mobile phones
and other devices constantly (28 %), 20 % used them 3—4
times a day, and nearly equal smaller part used them 1—2
times per month or week. For male respondents, it was found
that the largest group (12 %) used mobile devices 1—2 times
per day. A clear trend was observed indicating that women
use mobile phones, tablets, and laptops more frequently than
men; women were 24 % more likely to use mobile devices
constantly, 15.2 % more likely to use them 3—4 times per
day, and 6.4 % more likely to use them 1—2 times per month
or week.
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Figure 2. The impact of exogenous factors
on the health of respondents

Figure 3. Sleep duration in conditions
of constant use of mobile devices
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Figure 4. Sleep quality changes among female
respondents
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Figure 6. Change in sleep stages under continuous
use of mobile devices

An assessment of respondents’ health status over the past
3 years revealed that most of them, both male and female,
noticed changes in it. However, the highest percentage of
positive responses was among females.

The most significant complaints among female respon-
dents included headaches (16 %), weakness and fatigue
(15.2 %), vision deterioration (1.6 %), chest pain (0.8 %),
digestive disorders (3.2 %), nausea (8 %), vomiting (4.8 %),
diarrhea (0.8 %), increased and/or lack of appetite (2.4 %),
constipation (0.8 %), sweating (0.8 %), menstrual cycle
disorders (16 %), increased blood pressure (2.4 %), thirst
(0.8 %), increased body temperature (0.8 %), and high blood
sugar (1.6 %). Male respondents reported about headaches
(4.8 %), weakness and fatigue (4 %), vision deterioration
(3.2 %), irregular heartbeat (0.8 %), digestive disorders
(1.6 %), nausea (0.8 %), burning feelings in heart (0.8 %),
stomach pain (0.8 %), constipation (0.8 %), increased blood
pressure (4 %), thirst (1.6 %), and elevated blood sugar
(0.8 %).

The data indicate similarity in somatic complaints for
men and women; however, the number of cases among fe-
male respondents was higher. At the same time, men repor-
ted additional specific symptoms, such as irregular heartbeat,
burning feelings in heart, and stomach pain.

In addition to somatic health complaints, respondents
had symptoms of mental health disturbances. Among fe-
males, 18.4 % reported being unelated over the past three
months, 16 % reported about irritability, 14.4 % about apa-
thy, 13.6 % mentioned feelings of shame towards family due
to their condition, 7.2 % cases included unmotivated aggres-
sion, 5.6 % reported a constant sense of danger and anxiety,

m Difficulty falling asleep

I wake up in the middle of the
night

Hard to wake up

Figure 5. Sleep quality changes among male
respondents

and 0.8 % — obsessive thoughts associated with feelings of
hopelessness. Male respondents gave the most frequent re-
ports about feelings of shame towards family (9.6 %), unmo-
tivated aggression (4.8 %), irritability (3.2 %), and obsessive
thoughts related to hopelessness and apathy (2.4 %), mood
gloom over the last three months and constant feelings of
danger and anxiety (0.8 %).

The ratios described above indicate a nearly the same
range of mental health complaints among both genders,
though the severity was greater among females.

The data about the impact of harmful exogenous fac-
tors on respondents’ health appeared to be quite unexpected
(Fig. 2). They rated alcohol as the least significant factor,
with 34.4 % assigning it 1 point out of a maximum of 5, and
16 % rated smoking cigarettes at 2 points out of 5.

The harm from fast food abuse was estimated at grade
3 by 7.2 % of respondents, medicine abuse was graded 4 by
9.6 %. Furthermore, the adverse influence of gadget use was
graded as 5 by 32.8 % of participants.

The data regarding the adverse impact of mobile devices
showed that there is a considerable influence on duration
and quality of sleep (Fig. 3—6).

The data indicated that changes in sleep duration were
observed primarily among female respondents, who showed
a tendency towards its reduction. 25.6 % of them reported
sleeping for 3—4 hours, 22.4 % — 5—6 hours, 17.6 % ma-
naged to keep sleep duration within normal range (7—8
hours), and 10.4 % reported sleeping for more than 8 hours.
Male respondents also had a slight reduction in sleep dura-
tion, with 15.2 % sleeping for 3—4 hours and 6.4 % for 5—6
hours.

Women mostly complained of falling asleep complica-
tions (34.4 %), 23.2 % of cases were about spontaneous sleep
interruption, and the remaining part of female respondents
mentioned the problems with waking up.

The general mode of sleep quality changes among men
was similar to that among women. Falling asleep complica-
tions prevailed, and respondents reported about sleep inter-
ruption as well. Changes in sleep course when using mobile
devices showed the following results (Fig. 6).

It was found that mostly women experienced disturbances
in the wakefulness or falling asleep phases and the initial
stage of deep sleep, whereas men mostly had issues with the
wakefulness or falling asleep phase. When comparing the
types of sleep phase disturbances depending on gender, it
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was noted that women experienced problems in the initial
sleep phase 18.4 % more frequently than men. Light sleep
phase disturbances occurred 8.8 % more often in women,
and the initial stage of deep sleep was 20 % more frequently
affected in women compared to men, while deep sleep phase
disturbances were 4.8 % more common among women.

This study complements the existing knowledge about the
impact of exogenous artificial harmful factors, particularly
mobile phones, tablets, laptops, and similar devices. The
data illustrates an increase in the percentage of people using
mobile devices, which is conditioned by the wartime, as
mobile phones serve both as communication and information
searching tool [13, 14]. Moreover, the time spent using these
devices has increased, especially since higher education
students mainly have studied remotely [15—17], and that gives
even greater probability of adverse effects occurrence.

Additionally, it was found that women were more vulnerable
to the negative impact of constant use of mobile devices [18],
as evidenced by a broader range of somatic and psychological
symptoms compared to men [19, 20]. The severity of
manifestations was also higher in women. This could be related
to gender-specific differences in the nervous system response
to various factors, as well as the duration of exposure to them.
Overall, these findings set the base for a further study of the
mechanisms of these effects on the human body.

Conclusions

Based on the results of our investigations, it can be
concluded that addiction to various gadgets (mobile phones,
tablets, laptops, etc.) has increased among young people
during the war that manifested in the development of somatic
disorders and psychological symptoms. Additionally, a wider
range of complaints was reported by women compared to
men. The data obtained in this research points out that
prolonged exposure to mobile devices can potentially lead
to serious organic damage that affects not only the nervous
system but also the entire body.
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KysHeroBa M.O., CaaosHmyeHKo KO.O., KysHerosa I.K., bibiveHko B.O., LLmyaid O.B., KpacHikosa A.B., Ky3Heros K.A.
XQPKIBCbKMK HALIOHOABHUA MEANYHIV YHIBEPCUTET, M. XQPKIB, YKDQIHO

BnAuB NOCTIMHOrO KOPUCTYBAHHS MOGIABHUMM NPUCTPOSMMU MiA HAC BiNHU HO TOUBAAICTb CHY
TO CTAH 3A0POB’S YKPOTHCbKOT MOAOAI

Pesome. Axkmyaavnicmo. OctanHiMM POKaMU TIOCTiiTHO 3poc-
Ta€ KiJIbKiCTh KOPUCTYBAYiB Pi3HUX LHUGPOBUX MPUCTPOIB (MO-
OinibHI TenedoHu, mIaHeTH, HoyToyku Ta iH.). [1ix yac BiltHU
Tesie()OH YU HOYTOYK € He TiIbKU 3aCO00M 3B’SI3KY, ajie i OCHO-
BHUM JIKepesoM iH¢opmaliii. ¥ 6aratbox podoTax BU3HAYEHO
HEeraTMBHUI BIUTUB MOCTiHOTO BUKOPUCTAHHS MOOLTIBHUX MPHU-
CTPOIB Ha pi3Hi cUcTeMU opraHizmy. BomHouac icHyouUi nocii-
JKEHHS He TalOTh YiTKOI BilMOBIiAi OO BIUIMBY IIbOTO YMHHU-
Ka Ha TpUBAIICTh cHY. Mema: BCTAaHOBUTH B3aEMO3B 130K MiX
MOCTiIHUM BUKOPUCTAHHSIM MOOUIBHUX MPUCTPOIB i yac Bili-
HU i TPUBAJICTIO CHY B MoJioni. Mamepiaau ma memoou. Y no-
cIimKxeHHs Oyno 3aimydeHo 125 oci6 Bikowm Bim 18 mo 25 pokiB:
95 xiHouoi crati Ta 30 — yosoBiuoi. BukopucraHo onucoBuit
Ta COLLIOJIOTIYHUI METOAM 31 CTBOPEHHSIM CIELiaJIbHOTO OMUTY-
BaJIbHUKA, SIKWii momupioBain yepe3 Google Forms y Haiimno-

MYyJISPHIIINX colliabHUX Mepexax. Pe3yavmamu. Tlpu aHamizi
OTPUMAHUX JAHUX BCTAHOBJICHO, 1110 HAilOIbII HETaTUBHI Ha-
CJIiIKU TpUBajie BUKOPUCTAHHSI MOOIJIbHUX MPUCTPOIB MA€E B XKi-
HOK. Y HUX BUSIBJICHO HaOiIbII 3HAYYII COMATUYHI i TICUXivHi
3pYLIEHHS MOPiBHSHO 3 YoJoBiKaMU. Llg TeHneHl11is1 Moxe OyTh
MoB’si3aHa 3 TeHIEPHUMU OCOOJIMBOCTIAMU peaklilii XXKiHOYOro
OpTaHi3My Ha BIUTMB IOApPa3HUKA, a TAKOX MOTO TPUBAJIICTIO i
xapaktepoM. Bucnoexu. OTxe, 3aCHOBYIOUMCH Ha IAHUX MPOBE-
JIEHOTO OCHIIXKEHHSI, MOXHA JIUTH BUCHOBKY PO HETaTUBHUI
BIUJIMB MTOCTIHHOTO BUKOPUCTAHHSI MOOUJIBHUX TPUCTPOIB HA HE-
PBOBY CHCTEMY, 1110 TIPOSIBJISIIOCH 3MiHAMM TPUBAJIOCTI Ta SIKOCTi
cHy. TakoX BCTAaHOBJICHO, 1110 HAWOLIBII BPA3IMBUMU 0 BIULIUBY
3a3HaYE€HMUX YMHHUKIB Oy 0COOU XKiHOYOI CTaTi.

Ki11040Bi ¢10Ba: Mo6inbHi mpucTpoi; TpUBaaMii BIUIUB; OPY-
LIEHHST CHY; MOJIOJ JIIOIU
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HusxiaHe npuciHkose (BeCTUOYASapHEe) 9APO
dopmMye apTepiaAbHY rinepTeHsito

Pe3tome. Akmyaavnicmo. owupena dymia, wjo cepueso-cyounHi poznaou UKAUKaoms 3anamopoyeHHs,
Mmae caabky doxkazosy 6azy. Tomy memoro danoi npayi 6y10 USEACHHS 83AEMO38 I3KY MINC 6eCMUOYAAPHOIO
ma cyounnoio oucpynxyismu. Mamepiaisu ma memoou. Oocmexcerno 123 xeopi (wonr06ivoi cmami — 42
ocobu, xcinouoi — 81). Y 51 ocoou (43,09 %, ochosna epyna) apmepianvuii muck 06ye niosuuierutl. Xeopi
3 HopmanvHum AT yeitiwau 0o koumpoavhoi epynu (72 ocoou, 56,91 %). Peayavmamu. Haiibinvui 3minu
Y X80pUX i3 apmepianrbHo0 2inepmen3icro NOPIGHAHO 3 0COOAMU 3 HOPMAAbHUM aApmepiarbHUM MUCKOM 3d -
peecmpysanu hpu nocmypoepagii Ha cmabinvhii naameopmi 3 3anatouienumu ouuma. Haiibinvuuii npupicm
naowyi pozeotidyeants 6ye y Xeopux iz apmepianvroio einepmensicio — 6id 0,08 = 0,05 do 0,34 = 1,00 m?,
Koegiuyienm eiominnocmi (K ) cmanoeue 325,00 %, gipoeionicms pisnuyi 3a F-mecmom p = 1,89 (E-24)
i T-mecmom p = 0,18, wo ceiduume npo Haseénicms AKiCHOI, N08’93aHOI 3 apmepiarbHolo 2inepmen3ico
pisnuyi mioie epynamu. Haibinvwuii K naowi poseoiidysanns niomeepoicye 0yMKy npo me, uyo came npu-
CIHKO08UIl p031a0d Ha pieHi 0082ACMO020 MO3KY € NePEUHHUM NPOBIOHUM NPOUECOM, AKUU Npu3eodums 0o
3MIHU aKocmi — noseu apmepianvHoi einepmen3ii. Jlewjo mMeHuti 3MiHU 3apeecmpysant npu npoeedeHHi
masamuuxkoeoi npobu Ha wacmomi 0,16 Iy, y x00i skoi eiomimunru 36irbuenns 3cy8y @asu y xeopux i3
apmepianvioio einepmensieio: 6,56 £ 9,411 19,14 £ 26,02 ¢ionosiono, K, = 191,77 %, eipoeidnicms pi3-
Huyi 3a F-mecmom p = 0,00068, 3a T-mecmom p = 0,036. @aza na dariii yacmomi 6ynra 8 mencax HoOpmu
Auute 8 0cib i3 HOpMAAbHUM APMEPIANbHUM MUCKOM, Y X80pUX I3 apmepiaibHow 2inepmeH3ieo 6oHa byra
nidsuuwiena, gipoeionicms pisHuyi niomeepoxcena K AKiCHUM, MAK [ KINbKICHUM MeCMOM, W0 8Ka3ye Ha
dodamkogy yuacme gecmubyaapHux soep cepednHb020 MO3KY y hopmysanni apmepiarvHoi einepmensii. llle
menwi eiominnocmi K, mine 80 i 90 % eiomiveni npu pomayiinux npobax, npu aKux yuacmo 6epe gepxue
secmubyaapre 10po. Ompumani pe3yasbmamu 002080peHi 3 N02AA0y NepEUHHOI poai KOMAIAEKCY HU3XIOH020
NPUCIHK08020 20pa Ma po3maui08anux nopyy 86a30MOMOPHUX sdep Y hopmysaHHi apmepianvHoi einepmeHn3ii.
Bucnoexu. Y popmyeanni apmepianvnoi 2inepmensii nepeunno2o pieHa y ueHmpanivHiil Hepeosii cucmemi
BUABUAU OCHOBHY POAb KOMNAEKCY HU3XIOH020 8eCMUOYASAPHO20 A0PA MA 8A30MOMOPHUX Adep 0082aCmO-
20 MO3KY. Becmubyaapui sdpa éaponic602o mocma ma cepeonboeo Mo3Ky 8idiepaioms do0amKogy poas y
opmysaunni apmepianvroi einepmensii. I[Ipoba Pombepea mae 3nauenHs 0451 6CMAHOBACHHS NPUCIHK08020
nOX00dICeHHs apmepianbHoi einepmensii.
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N

Bctyn

3a ganumu BOO3, y cBiTi Maiixke KOXHa yeTBepTa 0CO-
0a mpare3a1aTHOro BiKy CTpakaa€e Ha IMIEPBUHHY apTepiaib-
Hy rinepreHsito (Al'). TenaeHuUist 10 3aXBOPIOBAHOCTI Ta
nomupeHocTi A’y pisHUX KpaiHax Ma€e CBO1 0OCOOJIMBOCTI.
V kpainax €sponu nowupeHicts AI' ctanoButh 30—45 %
[11, 25, 26].

BpaxoByioun pekomeHmalii AMepUKaHCHKOI acolli-
anii ceplsi/AMEpPUKAHCHKOTO KapIioJIOTIYHOIO KOJie-
mky (American Heart Association/American College of
Cardiology — AHA/ACC, 2017 p.), 3rigHo 3 sikumu | cTyriiHb
rineproHiuyHoi xBopoou (I'X) Bianosinae 3HaueHHAM 130—
139/80—89 MM pT.CT., 3a3HAUMMO, 110 TOKA3HUKU TIOIIMpE-
HOCTI TilepTOHIYHOI XBOpOoOM, 0€3yMOBHO, 3pOCTYTh [1].

3a maHumu pociimkeHHs: Kearney, KiabKicTh 0ci0 3 Ti-
neptensieto 10 2025 poky 3pocte Ha 15—20 % i csirHe 6/113b-
Ko 1 muipa 560 tuc. oci6 [uut. 3a 3]. Cepen 1l MpUUKH HA3M-
BaIOTh CTPECH, ajie ITaTOreHEeTUYHI MeXaHi3Mu (DopMyBaHHSI
AT min giero ctpecy He 3’sicoBaHi [4]. B YkpaiHi BHacIigoK
CKJIAJHOI €KOJIOTiYHOI CUTYyallil YaCTUMU IpobdjaeMaMu Ha-
3MBAIOTh TAKOX 3ariaMopodeHHs (39 %), siKi TTOB’SI3YIOTh i3
AT JlonatkoBoto rpo6ieMolo € BUOYXOBa TPaBMa, SIKY TAKOXK
CYIIPOBOJIKYE 3ariaMOpoUYeHHs [S5]. 3armaMopodeHHS BUSIBU-
JIOCSI TPETHOIO 32 YACTOTOIO MPUUMHOIO 3BEPHEHD J10 JIiKapst
B CHIA [13]. 3a zaHMMU KOKpaHiBCbKUX 3BiTiB, y HiMeuunHi
Bill HbOTO cTpaxnae 22,9 % 3araqbHOi KiTbKOCTI HaCeJIeHHS,
MIPUIOMY Y LIUX OCi0 SIKiCTh XUTTS 3HMXKeHa. Jlikapi HamaBa-
J goroMory Beboro 1,8 % xBopux, irHopyroun 20 % Hace-
JIEHHsI 3eMJIi, 1110 MoTepIIa€ Bia gaHoi rarosorii [20].

CraTTi Ipo CYAMHHY €TiOJIOTil0 3aIlaMOpOYeHb HE BU-
TPUMYIOTb KPUTUKHU, OCKIIbKU MOKa3aHa Hee(eKTUBHICTh
CYAMHHMX MpernapariB Mpu BeCTUOYIIpHUX po3nagax [10],
a CTeHO3U Ta OKJI03il BepTedpoda3usipHoro daceitHy He
KOpeJoIoTh i3 3anamopodyeHHsIM [8]. HaBeneHna puckycist
MoKa3sye, 3 OIHOTO OOKY, aKTyaJbHiCTh TTpo0JIeMHU, a 3 iH-
1mroro 00Ky, HecTady 00’ €KTUBHMX ITiIXOMiB.

Merta: BUBYEHHS B3aEMOIii BECTUOYIISIPHOI Ta CyIUH-
Hoi cucteM y ¢popmyBaHHi Al

MaTepiaAn Ta MeToAmn

Oo6c¢ctexeHo 123 xBopi 3 Al, cepenHiit Bik siKux cra-
HOBUTH 52,34 + 14,82 poky, i3 HUX YoJI0BivYOi cTaTi — 42
ocobu, xiHouoi — 81, cepenHiii 3pict — 168,25 + 8,46 cM,
Maca Tisia — 76,24 £ 16,09 Kr, 3MiHM Macu Tijla 3a OCTaHHii
yac — 6,55 = 0,197 xr. Ctpec 6yB OCHOBHOIO ITPUUYMUHOIO
AT B 35,77 % ocib, BUIMMUX MPUYMUH HE CIIOCTepiraiv B
17,89 %, y iHIIMX XBOPUX OYJIM Pi3HOMAHITHI IPUYMHHU,
yacToTa skux He gocsrana 10 %. Y 51 ocobu (43,09 %,
OCHOBHA TpyIlia) apTepiaJbHUN TUCK OyB IiIBUILCHUIA.
XBopi 3 HopMabHUM AT yBilIILUIM 10 KOHTPOJILHOI TPYITN
(72 ocobu, 56,91 %). AT y KOHTPOJILHOI TPy CTAHOBUB
118,38 +12,14/76,19 * 8,53 MM pT.cT. AT rpynu XBopux i3
AT oyB 148,98 + 19,76/94,44 + 7,83 (BipoTimHicTb pi3HUII
3a F-tecrom p = 0,00039, 3a T-tecrom p = 2,56 (E-15) Ta
niacTomiyHoro Tucky 3a F-tectom p = 0,53, 3a T-Tectom
p = 1,05 (E-21), koediuieHTH BiAMiHHOCTi CTaHOBUJIU
25,85 ta 23,95 % BiANoOBiAHO).

Becmubyao-oxyiomomopnuil pepaexc. Metonu no-
CJIiIKEHHST BeCTUOY10-0KyJIoMOoTOpHOTO pedekcy (VOR,

BOP) rpyHTOBaHI Ha 1BOX BiIKpUTTSIX, 3po0jaeHux bapani,
1110 00epTaHHS XBOPHX i Kajopu3allisi JJabipuHTIB TPU3BO-
IISIT IO TIOSIBYM HicTarmy [7]. JocaimHKy BUKOPUCTOBYIOTh
YacTOTY KyJIbMiHaIlil HicTarMy [23], 1110 BinmoBima€e ysiBieH-
HsM Pocci Ta criBaBT., 1110 camMe 4acoBi ITapaMeTpu eleK-
Tpo(iziosorivHuX peaxiliii MaloTb OCHOBHE JiarHOCTUYHE
3HaueHHs [22]. [Ipu poTauliiiHUX TecTax Kpiclio 3 XBOPUM
00epTaloTh MPOTIATOM OIHIET XBUJIMHU IO X0y COHLS, TTO-
TiM pOOJISATh XBWJIMHHY Tay3y Ta 00EPTAIOTh KPicJa0 MPOTU
X0y COHLIS 1ie oaHy XBUIMHY [13]. Hictarm onucytots 3a
TaKMMHU MapaMmerpaMu: migcuieHHs (Gain) — BiTHOILLIEHHS
LIBUIAKOCTI TIOBIJIbHOI (Da3u HicTarMmy A0 MIBUIKOCTI pyxy
Kpicya (3a aMepHUKaHCHhKOIO CHCTEMOIO); BiTHOIICHHS Yac-
TOTHU HiCTarMy 70 4aCTOTHU PyXy KpicJia (3a €BpOIEChKOI0
cucTeMor0), HopMmaTusHi napamerpu — 0,15—0,95; acume-
Tpist (Asymmetry) migCWIeHb — BiIHOILIECHHS IiACUIECHb
pyXy IpaBOro Ta JiBOro oka Mpu poTallil Kpicjia y Bifco-
TKax; KoHctaHTa yacy (TC) — yac y cekyHmax, 3a sKuii mij-
CWJICHHS 3MEHIIYEThCs 10 37 % Bim MakcuMyMmy (B HOPMi
5-25 ¢). MasTHuKonoiOHi 00epTaibHi TeCTH BUKOHYIOTD
3a JIOTIOMOTO0 CIeliaIbHUX Kpices abo y (hopmi aBTOpOTa-
LiiTHOTO TecTy. XBOPOTO MOBEPTAIOTh 32 CUHYCOITAIbHUM
3akoHOM i3 yactotamu Bin 0,01 mo 4 Ii1. Bussuiock, mo
IIiICWICHHS € HaiOIbII BapiabeTbHUM, a (ha30BUI 3CYB —
HaMOLIbII MOBTOPIOBAHUM. YyTIMBICTh METOAY BUZHAYMIIA
sk 33,5 %, cnieundiunicts — 92,5 % [14].

Becmubyao-cninaavni npoou. Iloctyporpadist o3Ha-
4yae peecTpallilo 3MillleHb LeHTpY Macu (TpasiTailii). [Tpu
BUKOHAaHHI Moctyporpadii XBOpoOMy MPOIMOHYIOTh CTOSITU
Ha creniaiabHiil rmiargopmi, a TP TEeH301aTYUKK JIEMOH-
CTPYIOTh IMHAMiKYy Mepepo3IT0IiJly Bark XBOPOTO Mixk HUMU
[19]. BukoHytoTb 6 Ipo6 (TecTiB) TpuBaticTIO 1Mo 20 ¢ KOX-
HUIA: 1) CTOSHHSA 3 PO3IUIIOIICHNMU OYMMa Ha CTaOUIbHIN
waTopmi; 2) CTOSHHS 3 3aIUTIOIIEHUMU OYMMa Ha CTa-
OinbHINM mnaTgopMi; 3) CTOSIHHS 3 PO3ILTIOLIEHUMU OYM-
Ma Ha CcTaOilbHil m1aTdopMi, Mepelikoaa 30py BUITISIAE
SK pyxJMBa KapTuHka. [1oTiM matgopMy MiaBilIyl0Th Ha
MPY>XKUHAX i MOBTOPIOIOTH MOMNEPEAHI TP BUMPOOYBAHHS.
PesynbraTy NIpeAcTaBisitoTh SIK TUIOINLY MepeMillleHb LeH-
Tpa Macu. BincoTok 30isbleHHs ii TOPiBHSIHO 3 HOPMOIO B
KOXHil i3 Tpo0 Mokasye CTyMiHb 3HUKEHHS KOXXHOI 3 CeH-
copHux pyHKIIii [13].

3po3yMiJio, 110 KOJW TIJIOIIA PO3XUTYBaHb XBOPOTO
301JIBIIIYETHCS IIPU 3aILUTIOLIYBAaHHI OYeii, 11e BilllOBiTae Bec-
TUOYJIAPHINA TMCOYHKILII, TPU PO3ILTIOLIEHUX 04aX — 30P0-
Bill, Ha minBimeHil maaTdopMi — COMAaTOCEHCOPHIl, TIpu
JIEMOHCTpALIil PyXJIMBOI KAPTUHKU — AUCHYHKIIIT, 3a71eXKHil
Biz 30py. YnM OiIbI1IOI0 € BIAMIHHICTb BiJl HOPMU, TUM OiJib-
111e MopyIieHHs gaHoi GyHKIIil ikcyerbes [19, 21].

Buxkopucranu ctaHaapTHUI TakeT eJeKTPOHHUX Ta-
omvupb Excel, onrcoBy, MOpiBHSUIbHY, BapialliliHy cTaTuc-
THUKY.

PesyAbTaTH

Becmubyao-oxysomomopnuii pegpaexc. CrioHran-
HUI1 HICTaTM i CIIOHTaHHI cakadu JiBopy4 3adikcyBaau B
17,11 % xBopux i3 HopmanbHUM AT Ta B 44,23 % XBOpUX 3
AT, npaBopyu — 22,37 1a 44,23 % BinnoBigHoO, 1110 BKa3ye
Ha MOXJIMBY KOpPEJSIil0 BeCTUOYISIpPHUX TOpYLIeHb i3 Al
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ajie He Ja€ 3MOTY OL[IHUTU MPUYMHHO-HACTIAKOBI 3B’ I3K1
MiX Ha3BaHWMMU TaTOJIOTiSIMU.

PorauiiiHuii TecT cyMapHuii (O1liHKa eppoTaTOPHOTO
HicTarMy): MiJICUJIEHHSI — BiTHOIIEHHS MIBUIKOCTI TO-
BUJIbHOI (ha3u HicTarMy 10 MIBUIKOCTI pyXy Kpicjia poTH/3a
TOOMHHUKOBOIO cTpinkoio (N = 0,15—0,95); acumeTpist mim-
CWJIEHb — BiTHOIIEHHS MiICUJIEHD PyXY IIPABOTO Ta JIiBOTO
OKa IIpU poTallii Kpicjia IpoTu/3a TOOIMHHUKOBOIO CTPiJl-
koo (N = (—14,76)—(+14,76 %)), TC (KoHCTaHTa 4Yacy,
N = 5-25 ¢) — yac, 3a IKMi MiACUICHHST 3MEHIIYEThCS 10
37 % Binm MmakcumyMa.

[1pu obepTaHHi MPOTU TONMHHUKOBOI CTPIJIKW MiACHU-
JIeHHs B XBOpuX 3 Al BUSIBUJIOCH OUIBIINM, HiXX Yy XBOPUX
i3 HopManbHuM AT: 0,38 £ 0,12 1a 0,49 £ 0,16 BignoBigHO,
K, = 28,95 %, siporignicTs pizHuui 3a F-tectom p = 0,55,
3a T-tectom p = 0,12. IlincuneHHsT B 060X rpymax Oyyio B
MeXXax HOPMU, BipOTiIHICTb Pi3HUIII Hi KiIbKiCHO, Hi SIKiC-
HO He miaTBepmkeHo. [Ipu obepraHHi 3a TOMMHHUKOBOIO
CTPLIKOIO MiACWICHHS Y XBopuX 3 Al BUSIBUIIOCH HE3HAYHO
OiTbIINM, HiX y xBopux i3 HopmaiabHuM AT: 0,48 + 0,08 ta
0,54 + 0,14 Binnosinno, K = 12,50 %, BiporinHicTs pizHuLi
3a F-tectom p = 0,24, 3a T-tectom p = 0,25. IlincuneHHs B
000X rpymax 0yJjio B MexXaxX HOPMHU, BipOTiAHICTb pi3HULIi Hi
KiJIbKiCHO, Hi SIKICHO He MiATBEePIXKEHO.

IIpu oGepTaHHI NPOTU TOLMHHUKOBOI CTPIJIKM acu-
MeTpist y xBopux 3 Al' BUsiBUIaCh 3HAaYHO MEHIIIOIO0, HiX Y
xBopuXx i3 HopManbHuM AT: 16,00 & 7,00 Ta 2,86 £+ 9,00 Bin-
nosinHo, K = 82,13 %, BiporinnicTs pisHuui 3a F-tecTom
p =4,73 (E-12), 3a T-tecrom p = 0,34. Acumerpisi y rpymi
3 HopMasibHUM AT Oyia minBuIleHo0, a y XBopux 3 Al — B
MexKaxX HOPMHM, BipOTiIHICTh Pi3HMIIL IiATBEepIKeHA SIKiCHO
3 BUCOKOIO BipOTiIHICTIO, a KiUIbKICHO He IiATBEepIKeHa.
IIpu oGepTaHHi 32 TOMMHHUKOBOIO CTPIJIKOIO aCUMETpisl y
xBopux 3 Al BUsiBUIaCch 3HAUHO MEHIIIOIO, HiXK Y XBOPUX i3
HopMasibHuUM AT: 19,00 + 13,28 ta 1,14 & 2,95 BianosigHo,
K, = 94,00 %, siporinnicts pisHuui 3a F-tectom p = 1,25
(E-7), 3a T-tectom p = 0,31. AcumeTpist B Tpymi 3 HOp-
masibHUM AT Oyna niaBuieHow, y Xxopux 3 AI' — B mexax
HOPMHU, BipOTiJHICTb Pi3HMLI MiATBEpAXKEHA SIKiCHO 3 BU-
COKOIO BipOTiZHICTIO, a KiJIbKICHO He IiATBepmIKeHa. Bu-
paxkeHUi1 KoeillieHT BiIMiHHOCTI Ta BipOTigHICTh pi3HUIIL
3a SIKiCHAM TECTOM BKa3yloTh, 110 Y ¢opMyBaHHi Al" 6epe
y4acTb BEPXHE MPUCIHKOBE SO, 110 (hOpMYE poTalliiHUi
HicTarM.

IIpu oGepTaHHi IPOTU TOAMHHUKOBOI CTPJIKM ITOCTiliHA
yacy B xBopux 3 Al' BUsIBUJIaCh MEHIIIOI0, HiXK Y XBOPHUX i3
HopMmanbHuM AT: 16,43 = 5,411 11,40 £ 5,15 BigmosiaHo,
K, = 30,61 %, siporinHicTh pisHuui 3a F-tectom p = 0,86,
3a T-tectom p = 0,077. [TocriiiHa yacy B 060X rpyrax Oysia B
MeXax HOPMHU, BipOTiIHICTb Pi3HULLI Hi KiIJIbKICHO, Hi SIKiC-
HO He minTBepmxkeHa. [Ipu obepTaHHi 32 TOMMHHUKOBOIO
CTpPiJIKOIO TTOCTiliHa yacy y XxBopux 3 Al" BusiBus1ach 3HaYHO
MEHIIIOI0, HiXX y XBopuX i3 HopMaibHuM AT: 12,00 & 3,06 Ta
8,82 + 4,07 Binnosinno, K = 26,50 %, BiporigHicTs pizHMLi
3a F-tectom p = 0,50, 3a T-tectrom p = 0,077. [locTiiiHa
Jacy B 000X rpyIax Oyia B MexXaX HOpMU, BipOTiIHICTb pi3-
HUII Hi KUTbKICHO, Hi IKiCHO He MiATBEpIKeHa.

3arajabHuUil aHalli3 pe3yJbTaTiB POTALIiKHOIO TECTY
MoKa3aB MiIBUIIEHY aCUMETPil0 MiACUJIEHHS Yy XBOPUX

i3 HOPMaJILHUM THCKOM Ta 1i 3MEHIIEHHS Y XBopuXx 3 Al,
1110 OyJ10 3 BUCOKOIO BipOTiIHICTIO MiATBEPAXKEHO SIKICHUM
F-xpurepieM. ACUMETPUYHICTh peakiliif TAKOX JOKYMEH-
TYBaB TaKUii MapaMeTp, SIK MiJICUIICHHS, 1110 BUSBUIIOCH He-
OJIHAKOBUM T1pY POTALlii 32 Ta TPOTU TOAMHHUKOBOI CTPiJI-
ku. Lli gaxi 30iraloTbCs 3 TUM, IO ACUMETPil0 BUSBIISIIOTH Y
XBOPUX 3i CKapraMu Ha cy0’€KTHUBHE 3allaMOpPOYEHHSI, 110
MeHIle xapaktepHe i AL OTpuMmaHuii pe3yabrar moKa-
3ye, 1o wid Al Oisbllie XxapakTepHe caMe 3allaMOpPOYEHHSI
3 HEBU3HAUEHUM HAMPSIMKOM DYXY.

MasgTHuKONoaiOHI 00epTaibHi TECTM BUKOHYIOTH 3a
CHHYCOIaIbHUM 3aKOHOM (JIiIBOpYY — MpaBOpydY) 3 yac-
totamu Bin 0,01 mo 4 Tir [14]. BBaxatots, 1110 6iomMexaHika
JIIOJICHKOTO Tijla, 30KpeMa IIWITHOTOo Biminy xpedTa, He 10-
3BOJISIE BIATBOPUTH YacTOTH, By 3a 1 [i1, Tomy mrs mux
YaCTOT BUKOPUCTOBYIOTh aKTUBHMI aBTOPOTAIIiHUI TECT.
IMpu upoMy BuBuaoTh BOP. Moro ocHOBHUMH napame-
TpaMy BU3HAUYalOTh: MiICUJIEHHS, aCUMETpilo, 3CyB (a3,
CHEKTPaJIbHY YUCTOTY, (PYHKIIiI0 KOT€PEHTHOCTI, CIIEKTP
MOTY>XKHOCTI Ta KpocKopesuio. HopMatuBHMMU 3HaUYEH-
HaIMU (BiK 15—55 pokiB) ajs LMX MapameTpiB BBAXAIOTh
TaKi: MiACUJIEHHS — BiIHOIIEHHS IIBUIKOCTI MOBIJILHOT
(azu HicTarmy mo MBMIKOCTI pyXy Kpicia (Ha yacTorax
0,01 Tix — 0,25-0,49; 0,02 Tix — 0,37—0,65; 0,04 Iix —
0,44—0,59; 0,08 Tit — 0,49—0,65; 0,16 Tit — 0,50—0,71; 0,32
Iix — 0,50-0,85; 0,64 Ty — 0,50—0,92); acumerpis miza-
CWIEHb — CIIiBBiTHOIIIEHHS MiACKJIEHb IIPABOTO Ta JiBOrO
OKa, HOpMaJIbHi 3HaYEHHs He NepeBULLYIoTh 14,76 %; 3cyB
¢a3u — pizHMLS MiXK (pa30BUMU KyTaMM ITOJOXEHHS oueit
i mojioxXeHHs Kpicia (mst 3mopoBux Ha yactoTi 0,01 Tix —
16,72—58,62; 0,02 Iix — 6,16—33,97; 0,04 iy — 2,64—22,53;
0,08 It — (—3,69)—(+13,02); 0,16 Tix — (—9,51)—(+12,32);
0,32 iy — (—14,78)—(+8.,45); 0,64 i1 — (—14,96)—(+2,64))
[13]. CriexTpasibHa YMCTOTa O3HAYa€ BiIHOILIEHHS Yac-
TOTHOTO HAITOBHEHHS BXOmy 10 Buxony, 95 % Biamnosinae
HOpPMaTUBHOMY pdiama3oHy. OYHKIIiI0 KOrepeHTHOCTI,
CHEKTpaJIbHUI aHalli3 Ta KPOCKOPEJISILil0 BUBUAIOTh Y I10-
OIMHOKMX JabopaTtopisix. BusiBunock, 1110 miacuaeHHs €
HaoiIbII BapiabeabHUM, a (a30BUM 3CYB BiIpi3HSIBCSI
HalOIIbIIIO MOBTOPIOBAHICTIO.

VY HamomMy nocnimkeHHi Ha yactoti 0,01 Tix BigMiTuan
MiABUIIEHHS MiACUIeHHS y xBopux i3 Al 0,26 = 0,10 Ta
0,33 + 0,10 BinmosinHo, K = 26,92 %, BiporinHicTb pisHuLi
3a F-tectom p = 0,79, 3a T-Ttectom p = 0,088. Ha gacTori
0,02 It BigMiTWIM MiABMILNEHHS MiACUIICHHS Y XBOPUX i3
Al 0,35 £ 0,131 0,45 + 0,13 Binnmosinno, K = 28,57 %,
BiporigHicTh pisHuii 3a F-tectom p = 0,69, 3a T-TecToM
p =0,039. Ha yacroti 0,04 TN BinMiTHIM ITiABUILIEHHS MijI-
cuieHHs y xBopux i3 AIL 0,41 + 0,17 1 0,54 &+ 0,13 Bigmno-
BinHo, K, = 31,70 %, BiporimHicTb pizHuLi 3a F-TecTom
p = 0,16, 3a T-tecrom p = 0,014. Ha gacrori 0,08 Iix Bix-
MIiTUIM HEe3HA4YyHe TiJBUIIEHHS TiICUICHHS ¥ XBOPHUX i3
AT 0,49 £ 0,18 Ta 0,58 £ 0,17 Binmosinno, K, = 18,37 %,
BiporigHicTh pizHuui 3a F-tectom p = 0,53, 3a T-Tectom
p = 0,12. Ha yacrori 0,16 i1 BigMiTUIM MiIBUILECHHS Mif-
cuiieHHs y xBopux i3 AIL 0,45 + 0,22 ta 0,61 = 0,16 Bin-
nosinno, K = 35,56 %, BiporinHicTs pisHuwi 3a F-TecTom
p = 0,16, 3a T-tectom p = 0,03. Ha vacroti 0,32 Ii1 Bin-
MITWINX 3HAYHE MiABUILEHHS MiICUIeHHS Yy XBopux i3 AL
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N

0,45+ 0,25 Ta 0,63 + 0,19 Biznosinno, K = 40,00 %, si-
porimgHicTh pizHuui 3a F-tectom p = 0,15, 3a T-tectom
p =0,035. Ha yacrori 0,64 Ii1 BigMiTHIM ITiABUALLEHHS ITi/I-
cuiieHHsT y xBopux i3 ATL 0,48 + 0,27 Ta 0,62 + 0,22 Bin-
nosinHo, K = 29,17 %, BiporinuicTs pisHui 3a F-TecTom
p=0,43, 3a T-tectom p = 0,19.

3arajapHUI aHai3 IToKa3ye, 1o Ha yactortax 0,02, 0,04,
0,16, 0,32 Ta 0,64 I y xBopux i3 HopMaabHuM AT mincu-
JIEHHS OyJIM HE3HaYHO HIKYMMU 32 HOPMaTHMBHUI diama-
30H, a y xBopux 3 AI' BoHM Oyau B miama3oHi Hopmu. Ha
Bcix yactoTax (okpim 0,08 Ii1) Bimmivanu 3HAYHO BHIL
(6imprre 25,00 %) 3HaYeHHS MiacUIeHb Y XBopux 3 Al
Ha BigMiHy Bim maHux roctyporpadii, Koau BipoTiaHiCTh
pi3HUII JOKYMEHTYBaB sIKiCHUI F-TecT, mpu MasTHUKO-
Biit Tpo0i BipOTiHICTh Pi3HUILI TOKYMEHTYBAB KiIbKiCHUIA
T-tect Ha yactorax 0,02—0,04 Ta 0,16—0,64 Ii1, 1110 BKazye
Ha TIePBiCHICTh BECTUOYJIIPHOTO TIOPYIIEHHS Ta BTOPWH-
Huit xapakrep AL Haii6inbii sinminnocti (K, = 35,56 %
ta K = 40,00 %) BinMiueni Ha yacToTax, sIKi BiINOBiTAIOTh
aKTUBAIlil cepeTHbOTO MO3KY, a caMe MO3I0BXKHBOTO Me-
IiaJIbHOTO ITyYyKa Ta YOTHUPUTOPOMKOBOIO Tija, 110 MOXKe
BKa3yBaTH Ha iX poJib y opmyBaHHi Al

AcuMeTpisl miACUIeHb — 1€ CHiBBiAHOIIEHHS MiACH-
JIEHb PpyXy MPaBOTO Ta JiBOro oka (BUMIpIOEThCS Y BifcO-
TKax), N = (—14,76)—(+14,76). Ha yacroti 0,01 i Bimmi-
TWIM 3HWXKEHHS acuMeTpii y xBopux i3 Al 22,40 + 10,40
ta 14,92 + 10,90 sinnosinno, K = 33,39 %, BiporinHicTh
piznui 3a F-tectom p = 0,66, 3a T-tectom p = 0,027. Acu-
METpisl Ha JaHiil yacToTi OyJjia 3a MexxaMu HOPMU B 000X
rpynax. Ha yacrori 0,02 [i1 BiamMiTiiIn He3HaYHEe 3HVXKEHHSI
acumetpii y xBopux i3 AI: 15,82 +£ 9,771 15,26 + 9,33 Bin-
nosinHo, K = 3,54 %, siporinuicts pisHuui 3a F-Tecrom
p = 0,83, 3a T-tectom p = 0,57. AcuMeTpis Ha Ll YaCTOTi
OyJia 3a MexaMu HopMHU B 000X rpynax. Ha yacrori 0,04 Iix
BiIMITUIM He3HAUYHEe 3HUKEHHS acuMeTpii y XxBopux i3 Al
16,11 + 12,20 Ta 12,93 + 11,02 ignosinHo, K = 19,74 %,
BiporigHicTh pisHuli 3a F-tectom p = 0,51, 3a T-Tectom
p = 0,23. Acumertpist B rpyni xBopux Ha Al Oyra B Me-
JKax HOpPMU, a TIpU HOpMaJIbHOMY TUCKY — minBuiieHa. Ha
yacrtoTi 0,08 11 BiaMiTHIM He3HAYHE 3HUXKEHHS acuMeTpil
y xBopux i3 Al 10,24 + 9,22 ta 11,46 + 8,56 BinmosigHO,
K, = 11,91 %, BiporignicTs pizHuui 3a F-tectom p = 0,57,
3a T-tectom p = 0,73. AcumMeTpisa Ha maHiil 4acToTi Oyra
B MexXax HopMU B 06ox rpynax. Ha gacrori 0,16 Iix Bia-
MITWIN He3HAayHe 3HIMXKEHHS acuMeTpil y xBopux i3 Al
13,59 £ 12,27 ta 12,74 + 11,87 sinnosinHo, K = 6,25 %,
BiporigHicTh piszHuii 3a F-tectom p = 0,76, 3a T-Tectom
p = 0,64. AcumeTpist Ha JaHiil yacToTi Oy1a B MeXax HOP-
Mu B o0ox rpymnax. Ha vacrori 0,32 I BigMiTuiau 3Ha-
YHe 3HMXKEHHST acuMeTpii y xBopux i3 AL 15,50 £ 7,59 Ta
11,26 * 8,95 Binmosinno, K, = 27,35 %, BiporigHicTs pi3-
Huui 3a F-tectom p = 0,69, 3a T-tectoM p = 0,09. Acume-
Tpisl HA JaHiil yacToTi OyJa mo3a MexaMu HOPMU B IpyTIi
xBopux i3 HopMmaabHUM AT. Ha yvacrori 0,64 Tix BiamiTim
3Ha4YHE 30UIbIIIeHHS acuMeTpii y xBopux i3 A% 14,20 + 9,26
118,08 £ 17,32 sinnosinno, K, = 27,32 %, BiporinHicTs pis-
Huui 3a F-tectom p = 0,048, 3a T-tectom p = 0,43. Acu-
METpisl Ha NaHiil yacToTi OyJia 1mo3a MexaMu HOPMU B TPYITi
xBopux 3 Al

BinMiHHOCTI MiX rpyramMu XBOpuX MOMiueHi Ha Kpai-
HiX, TOOTO HM3bKUX i BUCOKHMX, YaCTOTaX. X He GyJ10 Ha
MpoMiXHUX yacrorax. Ha Bcix yacrorax, okpim 0,64 Iii,
acumeTpist Oysia MeHIa y xBopux i3 Al, mpuuomy Ha Bcix
gactoTtax (okpim 0,08, 0,16 i 0,64 Iir) BoHa OyJa BUIIOIO
BiIl HOpMaTUBHMX 3Ha4eHb B 0ci0 i3 HopmanbHuM AT. Ha
yacroTax 0,01 ta 0,02 Ii1 Bona Oyia MeHII00 y XBopux 3 Al
ajie 3a MexaMM HOpMaTUBHUX JaHuX. BiporimHicTh pi3HuUIIi
Mix rpynamu Ha yactoti 0,01 Iir BusHauuB T-TecT, BKa3y-
I0YM Ha He3aJIeXKHICTh JaHUX BiJl apTepiaibHOrO TUCKY. Pe-
3yJIbTaTH, OTpUMaHi Ha yactoTi 0,64 i1, mpsiMO MPOTUIIEKHI
JIAaHUM, OTPUMAHMM Ha iHIIIMX YacToTax. ACUMETpis OyJia B
MexXaxX HOpMHU B 0cib i3 HopMaibHUM AT i 3HAYHO ITiIABU-
1eHa (3a MexkxaMu HopMu) y XxBopux 3 Al BiporiaHicTh pi3-
HUIIi JOKYMEHTYE sKicHuit F-Tect, sikmit BKa3ye Ha TiCHUIA
3B’SI30K ILILOTO TTapameTpa 3 MiIBUIIEHUM TUCKOM. SIKIIo
IMOTOAUTHUCH i3 TM, 1110 yactoTa 0,01 Iir akTuBY€E Bech Bec-
THOYJISIPHMI LUISIX aX J0 KOpU BKIOUHO, a 0,64 Ti1 Bia-
OuBa€e (PyHKIIiI0 CTOBOYPOBUX sIep, 1Ii JaHi MOXHa TpakK-
TyBaTH SIK 301IbIIIEHHST aCUMETPil 30YI>KeHHST CTOBOYPOBUX
saaep npu Al

3cyB da3m — pi3HULI MiX (Da30BUM KYTOM ITOJIOXKEH-
HS1 oueil i a30BUM KyTOM MOJIOKEHHS Kpicjia (BiIHOCHI
BesimunHU). Lleit mapameTp € HalbiNbII cTabiTBHUM, a
OTXe, i HalOUIbII 3HAYMMUM i3 TTOIISIAY diarTHOCTUKHU (N
Ha yactorax 0,01 Iir = 16,72—58,62; 0,02 It = 6,16—33,97;
0,04 Tix = 2,64-22,53; 0,08 Iy = (—3,69)—(+13,02);
0,16 Tir = (—9,51)—(+12,32); 0,32 Tix = (—14,78)—(+8,45);
0,64 Tir = (—14,96)—(+2,64).

Ha yvacrori 0,01 Tir BimmiTUIM He3HAaYHE 30iIbIIEH-
Hs 3cyBYy (da3u y xBopux i3 Al 40,44 + 12,03 ta 43,17 =
+ 17,43 BinnosigHo, K, = 6,75 %, BiporinHicTh pisHULI 3a
F-tectom p = 0,26, 3a T-tectom p = 0,39. ®Daza Ha naHiit
4yacToTi Oyj1a B MexaX HOpMHU B 000X rpymnax. Ha yacrori
0,02 Ii1 BigMiTUIM He3HayHe 30iJbIIEHHS 3CYBY a3y y
xBopux i3 AL 23,63 + 8,04 ta 27,15 = 13,77 BianosiaHo,
K, =14,90 %, Biporinnicts piznuui 3a F-tectom p = 0,099,
3a T-tectom p = 0,25. Paza Ha gaHiii yactoTi Oy1a B Me-
»kax HopMmu B 00ox rpynax. Ha wacrori 0,04 Iix BimmiTiim
30isbIIeHHST 3cyBY (a3u y xBopux i3 AlL 11,55 = 7,90 Ta
15,46 £ 10,70 sinmosinno, K = 33,85 %, BiporingHicTs pi3-
nuui 3a F-rectom p = 0,07, 3a T-tectom p = 0,08. ®aza Ha
IaHilf 9acTOTi Oy/Ia B MexXXaxX HOpMU B 000X rpyrax. Ha gac-
torti 0,08 [i1 BimMiTUIM He3HAUYHE 3MEHILIEHHS 3CyBY (a3
y xBopux i3 AI: 10,42 £+ 13,80 ta 9,44 = 10,05 BinnoBigHO,
K, =9,40 %, siporianicTb piznuui 3a F-tectom p = 0,07, 3a
T-tectom p = 0,84. daza Ha maHiit yacToTi Oysia B MexXax
HOpMU B 060X rpymax. Ha wacroti 0,16 Ii1 BigmiTiin ayxke
BeJIMKe 301IbIIeHHS 3CYBY (ha3u y xBopux i3 Al 6,56 + 9,41
i 19,14 + 26,02 BinnmosinHo, K = 191,77 %, siporinnicth
pisHudi 3a F-tectom p = 0,00068, 3a T-tecroM p = 0,036.
daza Ha gaHilt yacToTi OyJ1a B MexkaxX HOpPMM JIIIE B OCi0
i3 HopmanibHUM AT, y xBopux i3 A" BoHa Oysa migBuiiieHa,
BipOTiIHICTh Pi3HUILI MIATBEPIKEHA SIK IKICHUM, TaK i KiJib-
KicHuM TectoM. Ha vacroti 0,32 I11 BigMiTHIM HeBeIMKe
30ibIIeHHS 3¢yBYy (a3u y xBopux i3 AL 15,88 £ 21,02 Ta
9,62 £ 19,88 Binnosinno, K = 39,42 %, siporianicts pis-
Hui 3a F-tectom p = 0,03, 3a T-tectom p = 0,37. ®asza
Ha JaHiil yacToTi Oysia 3a MeXXaMM HOPMU B 000X rpymnax
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XBOPUX, BipOTiIHICTh Pi3HMIII MiATBEpIKEHA SIKICHUM TeC-
toM. Ha yactoTi 0,64 Ii1 BinMiTHIM 30ibIIEHHS 3CYBY (hasu
B xBopux i3 AT 16,00 £+ 14,92 ta 9,59 + 9,87 BinmosinHo,
K, = 40,06 %, BiporinznicTb pisHuui 3a F-tectom p = 0,077,
3a T-tecrom p = 0,33. ®da3a Ha maHiit yacToTi OyJja 3a Me-
KaMJ HOPMH B 000X IpyIlax XBOPUX, BipOTiAHICTh Pi3HUILL
He MiaATBepIXeHA XOTHUM TeCTOM.

Haii6inpmnii ¢a3oBuil 3cyB BUSBUIM Ha YacTOTi
0,16 Tir. Bin Takox OYB CTaTUCTMYHO BipOTiZHWIA K 3a
SIKICHUM, TaK i 3a KiabKicHUM KputepieMm. Lo yacrorty
MOB’SI3YIOTh i3 aKTUBALII€IO SIAEP MeIialbHOTO MO30BXHbO-
ro my4ka. 3HayHa BiAMiHHiCTh LbOro napamerpa (K, =
= 191,77 %, axnii 3nauHo Ginbumii 3a K = 25,00 % s
AT) y xBopux 3 Al, miaTBepmxkeHa KilbKiCHUM KpUTepieM
CrerogenTa (p = 0,036), BKasye Ha MepBiCHE ypaKeHHS
BECTUOYJISIDHUX SIIEp CEPEeAHLOIO MO3KY. A BipOTiIHICTD
pisHui 3a F-tectom (p = 0,00068) mokasye mosiBy HOBOT
sKocTi, To0T0 AT JloctaTHbO BenuKi (=~ 40,00 %) 36inbleH-
Hs (a30Boro 3cyBy (B 000X IpyIlax y Aialta3oHi IMaToJIOTil)
BKa3ylOoTh Ha IepBiCHe BecTUOY/IsIpHe moxomKeHHsT Al Ha
piBHi BapoJjiieBoro mocta. Ha 11bomMy piBHi BUSIBJISIIOTH Ta-
KOX TIOSIBY HOBOI SIKOCTi, Ha 1110 BKa3y€ BipOTiIHICTh pi3-
HUILI 32 SIKICHUM KpuTepieM. Ha piBHi cepeaIHbOro MO3Ky
Ta cToBOypa 0aunmo 3ayiexHicTb Al Bi BeCTUOYISIpHOI
IUChYHKILIT.

OpieHTanis y mpocTopi BiZOyBAaEThCS IIPU B3aEMOZIL
KIUJIBKOX CEHCOPHUX CUCTEM, TOMY AeTali3allilo B3a€MOIil
BECTHOYJISIPHOT Ta 30pOBOI CUCTEM IMPOBOIMIM 32 I0TTOMO-
TOI0 TECTY BeCTHOYI0-0KYJIOMOTOPHOTO pediiekca 3 (ik-
caiiero 30py. Mu 1oTpuMyBaauCsl TaKUX MapaMeTpiB: Ma-
SITHUKOBUI pyX i3 yactoTtoro 0,04 i1 (B HOpMi migcuaeHHs
menme 0,20); acumerpist (—14,76)—(+14,76 %); dazosuit
3cyB (N = (=9,51)—(+9,51). B oci6 i3 HopmanbHuM AT
HiICUIeHHs 0yJ10 HE3HAYHO MEHIIMM, HiX y XxBopux 3 Al:
0,13£0,08i0,12 + 0,07 sinnosinxo, K = 7,69 %, Biporin-
HicTb pi3HuLi 3a F-tectom p = 0,51, 3a T-tecrom p = 0,72.
IlincunenHst Oyjo B MexKax HOPMU B 000X rpyrax XBOpUX,
BipOTiAHICTh Pi3HUIL HE IMiATBEpIKEHA XXOAHUM TeCTOM. B
ocib i3 HopmanbHuUM AT acumerpisi OyJjia HE3HaAUHO MEH-
oo, Hix y xsopux 3 Al 51,50 + 47,791 58,00 + 4,24 Bin-
nosinHo, K = 12,62 %, BiporinHicTs pisHui 3a F-TecTom
p=0,13,3a T-tecrom p = 0,80. AcumeTpisi OyJia 3a MexkaMu
HOPMH B 000X IpyITax XBOPUX, BipOTiTHICTb Pi3HUIII HE MiI-
TBEpKEeHA KOIHUM TECTOM, MOXJIUBO, 32 PAXYHOK BeJU-
Koi mucnepcii nanux. B oci6 i3 Hopmanbaum AT 3cyB dasu
OyB 3HauHO OibIIMM, HiX y xBopux 3 Al 38,00 + 35,49 i
18,61 + 24,84 pinnosinno, K = 51,03 %, siporinHicts pis-
Huui 3a F-tectom p = 0,57, 3a T-tecrom p = 0,83. daszo-
BMIi 3CyB OYB 11032 MEXXaMU HOPMHU B 000X rpyrnax XBOpHX,
BipOTiMHICTh Pi3HMII HE MiATBEPIKEHA KOAHUM TECTOM,
MOXJIMBO, 32 PaXyHOK BEJIMKO1 TUCITEPCil JaHUX.

Bzaemomist BecTuOym0- Ta 30p0o-0KyJIOMOTOPHUX ped-
JIEKCiB BifIOYBa€ThCSI camMe Ha PiBHi siiep BapoJIiEBOTO MOCTA.
3HauHMit KoeilieHT BimMiHHOCTI (pa30BOr0 3CyBY BKa3ye Ha
MEePBUHHUM XapaKTep MOpylleHb (yHKIII HEHPOHIB siep,
SIKi (hOPMYIOTh CIIPUIAHSITTS IIPOCTOPY Ha LIbOMY PiBHi.

IlonioHwuit pe3yabTaT OTpUMaHO TaKOX i IIPU BUKOHAH-
Hi TeCTY OJHOMOMEHTHOI MPUCIHKOBOI Ta ONTOKiHETUY-
HOI cTuMyIIsLii. MasgTHUKOBMIA pyX i3 yactoTtoro 0,16 Tir:

migcunerHst (N = 0,80—1,0); acumetpisg (N = (—14,76)—
(14,76 %), dazosuii 3cyB (N = (—=9,51)—(9,51). ¥ ocib6 i3
HopMmanbHUM AT migcuiaeHHs OyJ10 HE3HAYHO MEHIIUM,
Hix y xBopux 3 ALl 0,80 & 0,22 ta 0,86 £+ 0,13 BigmosigHO,
K, = 7,50 %, BiporinnicTs pisnuui 3a F-tectom p = 0,014,
3a T-tectom p = 0,34. [lincuneHHs Oysi0 B MeXXaX HOPMU B
000X Tpymnax XBOpHX, BipOTiTHICTh Pi3HUIII MMiATBEpIKEHA
sgkicHuM F-tectoM. B oci6 i3 HopmanbHuM AT acumerpis
OyJ1a He3HAYHO OiTBIIOI0, HiX Y XxBopux 3 Al 3,36 = 7,34 Ta
3,01 = 4,87 Binnosinno, K, = 10,42 %, BiporinHicTh pizHMLL
3a F-tectrom p = 0,07, 3a T-tectom p = 0,88. AcumeTpis
OyJa B MexXXaX HOpMHU B 000X IpyIax XBOPUX, BipOTiAHiCTh
Pi3HUII HE MiATBEPIXKEeHA XKOAHUM TeCTOM. Y 0cib i3 Hop-
MaabHUM AT 3cyB (ha3u OyB 3HAYHO MEHILIMM, HiXX Y XBOPUX
3AI 6,14 + 6,74 Ta 8,32 £+ 6,22 BinnosinHo, K = 35,50 %,
BiporinHicTh pizHui 3a F-tectom p = 0,71, 3a T-tectom
p = 0,33. ®azoBuii 3cyB OyB y Mexax HOPMU B 000X Tpyrax
XBOpHUX, BipOTiIHICTh Pi3HUIII HE IMiATBEePIKeHA KOTHUM
TECTOM, MOXJIMBO, Yepe3 BEJUKY TUCTIEPCito TaHUX.

B3aemomist BecTuOyn0- Ta 30p0-0KYJIOMOTOPHUX ped-
JIEKCiB BiZOyBa€TbCsl Ha PiBHIi sep BapoJIiEBOTO MOCTa.
3HayHuii KoeillieHT BiIMiHHOCTI (ha30BOro 3CYBY BKa3y€e
Ha MEePBUHHMIA XapakTep MOpylleHb HEHPOHIB siaep, SAKi
(GOpMYIOTh CIPUITHSTTS IIPOCTOPY Ha LIbOMY PiBHi. Bpaxkae
3HaYHa MOMiIOHICTh Pe3yJIbTaTiB, OTPUMAHUX MTPU BECTHUOY-
JISIpHIN CTUMYJIALIT Ta dikcallil 30py Y1 ONTOKIHETUYHOTO
CTHUMYJTY.

Po3nagu B 30po-(peTHHO-)OKYJIOMOTOPHOMY LIJISIXY
MOXYTh OYyTHM HE ITOB’SI3aHMMM 3i CTaHOM HpuciHka. s
YTOYHEHHSI Tororpadii mopyIeHHs IPOBEIN JOCTiIKEHHS
30P0-0KYJIOMOTOPHOTO pediiekcy 3a J0MOMOTOK METOLY
CTEXEHHS caka/laMu, INaleHbKOTO CTEXEHHS Ta OMTOKi-
HETUYHOro Hictarmy. HopMmaTuBHi naHi 1Sl CIIOHTaHHUX
cakal HaBeleHi Hikue. BuMiproBaau Taki MOKa3HUKMU, SIK:
MiHiMaJIbHa IBUAKICTb (J1iBe/mipaBe 0ko) (N = 415 cm/c),
TOUYHICTb (BiICOTOK Bif ineanbHoi HopMu, N = 77—137 %),
npuxoBaHwmii yac (N = 150—260 mc).

V Hammx XxBOpUX Ha KaHaJi JIIBOIO OKa CIIOCTepiraan
taki gadi. llIBuakicTe miBopyu y xBopux 3 Al Oyna He-
3HAYHO HUXKYOI0, HiXX Y XBOPUX i3 HOPMaJIbHUM THUCKOM:
2,10 £ 3,57 ta 1,67 & 2,96 sinnosinno, K = 20,48 %, Bi-
porigHicTh pisHuii 3a F-tecrom p = 0,36, 3a T-tectom
p = 0,66. [lIBunkicts mpaBopy4 y xBopux 3 A’ Oyj1a 3HaYHO
HIKYOI0, Hi3K Y XBOPUX i3 HOpMaJIbHUM TUCKOM: 2,84 + 3,64
ta 1,83 £ 2,89 Binnosinno, K = 35,56 %, BiporinHicTs pis-
nuui 3a F-tectom p = 0,26, 3a T-tectom p = 0,31. Tou-
HiCTb J1iBOpYY y XBopux 3 Al" OyJia HE3HAUYHO HUXKYOI0, HixX
Y XBOPHX i3 HOpMaJIbHUM THCKOM: 90,57 & 5,45 % i 88,90 +
+ 5,36 % sinnosinno, K = 1,84 %, BiporianicTb pizHuLi 3a
F-tectom p = 0,89, 3a T-tectom p = 0,23. TouHicTb npaBo-
py4 y xBopux 3 Al" 6ysia HE3HAYHO HUXKYOIO, HiXX Y XBOPUX
i3 HopMabHUM THCKOM: 91,60 + 5,39 % i 91,23 + 6,66 %
BinnosinHo, K = 1,86 %, BiporinnicTs pisHuui 3a F-TecTom
p=20,11, 3a T-recrom p = 0,53. JlareHTHi nepioau JiBOpy4
y xBopux 3 Al' Oyau He3HAYHO OLTBIIMMM, HiX Y XBOPHX i3
HOpMaJIbHUM TUCKOM: 188,76 £ 28,92 ta 193,37 £ 31,57 mc
BinnosinHo, K, = 2,44 %, BiporinuicTs pisHuui 3a F-TecTom
p=0,61, 3a T-rectom p = 0,44. JIaTeHTHIi repioau mpaBo-
pyuy xBopux 3 A’ Oyau He3HAUHO OUTBIIIMMMU, HiX Y XBOPUX
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i3 HopManbHUM TUCKOM: 195,50 & 31,551 196,60 + 28,59 mc
BinnosinHo, K = 0,56 %, Biporinnicts pisnuui 3a F-TecTom
p =0,80, 3a T-tectom p = 0,66.

Ha xanHani mpaBoro oka oTpuMaHO TaKi pe3yJbTaTH.
ITpu pyxoBi y JiBuit 6iK MIBUIAKICTB JIiBOPYY y XBopuX 3 AT’
Oys1a He3HaYHO HUXKYOM0, HiX B OCI0 i3 HOpMaJIbHUM THUC-
KoM: 2,25 + 3,48 ta 1,87 & 3,21 BinnosinHo, K, = 16,89 %,
BiporigHicTh pi3HuLi 3a F-tectrom p = 0,69, 3a T-Ttectom
p =0,70. llIBuakicTh mpaBopyd y XxBopux 3 Al Oy;a 3Ha4UHO
BUILIOIO, HiXX B 0Ci0 i3 HOpMaabHUM TUCKOM: 1,25 *+ 3,01 Ta
2,43 + 3,48 Binnosinno, K = 94,40 %, siporigHicTb pizHu-
ui 3a F-tecrom p = 0,51, 3a T-tectom p = 0,21. TouHicTb
JIiBopy4 y xBopux 3 Al Oyia He3HaYHO HUXKYOI0, HiXX B 0Ci0
i3 HopMaJIbHUM THCKOM: 93,38 £ 5,99 % 1a 91,57 £ 5,49 %
BinnosinHo, K = 1,94 %, BiporinuicTs pisHuui 3a F-TecTom
p = 0,14, 3a T-tectoM p = 0,34. TouHicTh IpaBOPyY Y XBO-
pux 3 AI' Oyia He3HaYHO BUILOIO, HiXX B 0Ci0 i3 HOpMaJib-
HuM tuckoM: 90,01 £ 5,39 % 1a 91,23 £+ 6,66 % BinnosinHO,
K, = 1,86 %, siporinnicTs pisHnui 3a F-rectom p = 0,11, 3a
T-rectom p = 0,53. JlareHTHi TIepioau JiBOpyd y XBOPUX 3
AT Oynu He3HAYHO OUIBIIMMM, HiXK B 0Ci0 i3 HOpMaJIbHUM
TckoMm: 188,76 £ 28,92 ta 193,37 & 31,57 mc BinmosigHoO,
K,=2,44 %, siporinuicts pisnuui 3a F-tecrom p = 0,61, 3a
T-tectom p = 0,44. JlaTeHTHI MepioaAU IIPaBOPYyY y XBOPUX
3 Al Oy1 He3HAYHO OLTBIIMMU, HiX B 0Ci0 i3 HOpMaJIbHUM
tckoM: 195,50 £ 31,55 ta 196,60 * 28,59 mc BiamoBigHoO,
K =0,56 %, BiporinHicTs pizHuui 3a F-TecTom p = 0,80, 3a
T-tectom p = 0,66.

[ageHbKe cTeXXeHHsI, HOpPMaTHBHI JaHi: MiICUIEHHS —
BiZTHOILIEHHSI IIBUKOCTI MOBiJIbHOI (ha3u HicTarMmy J0 1IBU/I-
KOCTi pyxy 06’ekTa ctexxeHHs1 (Ha 0,1 Tir — He menie 0,66,
Ha 0,2 Ii1 — He Menme 0,74, Ha 0,4 Titx — He Menie 0,64);
aCUMETpisl MACUIeHb — BiTHOILIEHHS IiACUICHb PyXy Ipa-
BOTO Ta JIIBOTO OKa MpH cTexkeHHi 3a 00’ektoM (N = 0 %).

[naneHbKe cTexXeHHsI IoKa3ajlo TaKi pe3yabTaTy Ha Ka-
HaJii jiBoro oka. [TincunenHs Ha yactori 0,1 Ti1 y XxBopux
Ha AT 6yno He3HayHo G6itbmmm: 0,81 £ 0,19 120,90 + 0,14
Binnmosigno, K, = 11,11 %, BiporigHicTh pisHuui 3a
F-tectom p = 0,07, 3a T-tectom p = 0,099. ITincrieHHs
Ha yvactoti 0,2 Iir y xBopux Ha AI' 6yn0 He3HAYHO Oilb-
mmM: 0,82 + 0,20 ta 0,91 £ 0,13 BinmosinHo, K, = 10,98 %,
BiporimHicTh pizHudi 3a F-tectom p = 0,03, 3a T-Tectom
p = 0,09. bBaunMo HasIBHICTb SIKICHOI Pi3HUIII TiACUICHHS
Ha piBHi cepenHboro Mo3Ky. [lincumenns Ha yactoti 0,4 Iix
y xBopux 3 AI' 6yno He3HauHo OiabmmMm: 0,82 £ 0,18 Ta
0,90 £ 0,14 pinnosinno, K = 9,76 %, BIpOTiIHICTD pi3HUII
3a F-tectom p = 0,13, 3a T-Ttectom p = 0,11. AcumeTtpis
Ha vactoTi 0,1 Iir y xBopux 3 AI' 6yj1a 3Ha4HO OiIbIIOIO:
2,19 + 2,87 ta 3,27 + 5,87 sinnosinno, K, = 49,32 %, Bi-
porigHicTh pi3Hutli 3a F-tecrom p = 0,00025, 3a T-Tectom
p = 0,25. Acumertpist Ha yacTori 0,2 Ii1 y xBopux 3 A" 6y1a
3Ha4YHO Giibimoro: 2,10 + 2,07 ta 3,47 + 6,27 BigmosiaHO,
K, = 65,24 %, BiporinHicTs pizHuLi 32 F-Tectom p = 3,597
(E-06), 3a T-tectom p = 0,23. AcumeTpist Ha yacToTi 0,4 Tix
y xBopux 3 Al Oyna He3HauHO Ginbliow: 2,69 = 3,07 i
3,30 £ 3,31 BimnosigHo, K, = 22,68 %, BipOriIHiCTh pi3HMLI
3a F-tectom p = 0,78, 3a T-tectom p = 0,61.

Ha xanani nmpaBoro oka 0yiu Taki pesyasratu. [lincu-
JieHHs Ha yacToti 0,1 Iiry xBopux 3 AI' 6yJ10 HE3HAYHO OiJib-

wmm: 0,85 £ 0,07 Ta 0,87 £ 0,13 Binnosinno, K, = 2,35 %,
BiporigHicTb pizHuli 3a F-tectom p = 0,00297, 3a T-Tectrom
p = 0,64. ITincunenHs Ha yactori 0,2 I11y xBopux 3 A" 6yiio
He3HavHo GinbmmM: 0,85 0,06 Ta 0,87 £ 0,14 BinmosinHo,
K, =2,35 %, siporimznicTs pisHuui 3a F-rectom p = 0,00027,
3a T-tectom p = 0,38. baunmo HasIBHICTh SIKICHOI pi3HUIIL
IMICUJICHHS Ha piBHI cepemHbOro Mo3Ky. IlimcuneHHs Ha
yactoTi 0,4 i1 y xBopux 3 AI' Oy710 HE3HAYHO OUIBIINIM:
0,84 + 0,08 Ta 0,86 £ 0,15 Binnosinno, K, = 2,38 %, bi-
porigHicth pizHuui 3a F-tecrom p = 0,0059, 3a T-tectom
p = 0,60. bBaunMo HasIBHICTb SIKiCHOI Pi3HMII MiACUIECHHS
Ha piBHi cTOBOypa M03Ky. AcumeTtpist Ha yacToti 0,1 Tixy
xBopux 3 Al Oyna He3zHayHo MeHInow: 2,00 + 2,74 Ta
3,20 + 3,27 Biznosinno, K, = 20,00 %, BiporianicTh pisHu-
i 3a F-tecrom p = 0,44, 3a T-tectom p = 0,42. Acumerpist
Ha vacroti 0,2 Ti1 y xBopux 3 AI' Oysa 3Ha4HO OiJBIIOO:
1,86 + 1,62 Ta 2,90 £ 2,92 Binmosinno, K, = 55,91 %, Bi-
porimHicTp pizHuui 3a F-tectom p = 0,012, 3a T-tectom
p = 0,13. AcumeTpist Ha gacToTi 0,4 [i1 y xBopux 3 Al 6yna
3HayHO Oinpmroro: 2,90 £ 3,00 ta 5,07 £ 5,43 BinnmoBinHO,
K, = 74,83 %, BiporinnicTs pizHuui 3a F-tectom p = 0,20,
3a T-tectom p = 0,13.

V pamMKax BUBYE€HHSI ONITOKIHETUYHOTO HiCTarMy J0Ci-
JKYIOTh OKPEMO PyXHU IO TOPU30HTAJi JIiBOro Ta MpaBoro
oka. BUBYAIOTh MiACUIEHHS — BiIHOIIEHHS LIBUAKOCTI
MOBIJIbHOI (ha3y HicTarMy IO IIBMIKOCTI pyXy 300pazkeH-
Hs (110 CTUMYJIIOE ONTOKIHETUYHUI HiCTarM i pyxaeThcst
3i mBuaKicTio 30 AM/c) MpoTH (3a) TOMMHHUKOBOI CTPIIKKA
(N = 0,59—1,50). Leit Tect He BUSIBUB BiIMiHHOCTE! MixX
JOCJTIIKYBAaHUMU TPYTIaMHU.

Becmuobyao-cninaavni peakuii. BincoTox Bin ineaabHo-
ro BUKOHaHHs npodu PomOGepra Ha cTabinbHil 1aTdopMi
3 PO3ILIIONIEHUMM 0YrMa ISl 0cib i3 HopmanbHuM AT cta-
HoBuB 97,92 + 1,02, a s oci6 3 AT — 97,67 = 1,12, xoe-
Ginient sinminnocti K = 0,26 % (BiporinHicTb pisHuLi 32
F-tectom p = 0,63 ta T-tecTom p = 0,40), 1110 CBiAYUTH ITPO
BiZICYTHICTb Pi3HMLI 32 LUM NTapameTpoM. [11o11i KonuBaHb
y rpynu 3 HopMmanbHUM AT cranosmiu 0,06 = 0,02 m?,
ATl — 0,07 £ 0,05 Mm%, K, = 16,67 %, BiporiaHicTb pi3HuULi
3a F-tectom p = 0,001, T-tectom p = 0,46, 1110 CBiTUNTH
PO HASIBHICTb SIKICHOI Pi3HULL Y TPyIax i BAXKJIUBICTb 10-
CJTIKeHHS TIIONI KOJMBaHb Y TOJATBIIOMY Y XBOPUX Ha
AT TlikoBi IBUAKOCTI pO3roiiAyBaHHS Y XBOPUX i3 HOp-
MmanbHuM AT Oynu B mexax 0,04 = 0,05, a B XxBopux Ha
AT — 0,06 £ 0,07 m/c, K = 50,00 % (BiporianicTb pizHui
3a F-tecrom p = 0,56, T-tectrom p = 0,31), 1m0 cBiTuuThH
MPO AOCUTH BEJUKMI PO3KMI BUXITHMX AAHUX, BHACHi-
JIOK YOTO JaHi BUSIBUJIMCSI HEBIpOTIAHUMMU, 1110 MPU3BEJIO
10 He3HAYyHOi abcoMoTHOI Iudpu. BimcoTok BUKOHAHHS
Tecty Pombepra 3miHioeThes Big 96,96 £ 1,20 % B ocib
i3 HopmanbHuM AT nmo 95,23 + 4,15 % y xBopux i3 AT,
K, = 1,78 % (siporiznicTs pisHuui 3a F-tectom p = 5,68
(E-08), T-tectom p = 0,037), 1110 CBiTUUTH TIPO HASIBHICTb
SIK SIKICHOT, TaK i KiJIbKiCHOI Pi3HUIII MiX TOCTiIXKEeHUMU
IpyIaMu.

Haii6inpmuii mpupicT IO po3roiiayBaHHs OYB y
rpymi xBopux i3 AI' — Bix 0,08 £ 0,05 1o 0,34 = 1,00 m?,
K, = 325,00 %, Biporinuicts pisHuui 3a F-rectom p = 1,89
(E-24) i T-tectom p = 0,18, 1110 CBiTUUTH PO HASIBHICTh
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SIKicHOT i moB’s13aHoi 3 A" pi3HMIII MiX IpynaMu Ta Mia-
KPECJII0€ BaXJIMBICTb BUBYCHHSI TLJIOIII pO3TOMIyBaHHS 3
3aIUIoIIeHUMK 04KuMa y XBopux i3 AT 3HauHo Oinbumit K|
TUTOIIIi PO3TOiiAyBaHHSI TIOPiBHSIHO 3 TAKWUM JIJIST pisHULL AT
MiATBEPKYE AYMKY TIpO Te, 110 caMe MPUCIHKOBUI pO3-
JIaJl € TIPOBIIHUM TPOLIECOM, SIKUI TIPU3BOAUTH 10 3MiHU
skocTi Ta mosiBu Al TakuM umHOM, 11ei1 pe3yIbTaT CBiTInTh
1po Te, 110 BecTuOyIsipHa auchyHKiisa cnpuunHse Al ITi-
KOBi IIBUIKOCTI pO3roiiyBaHHSI TaKOX BipOTiTHO 3pOCIU
npu 3arnoineHHi oueit Big 0,08 + 0,04 1o 0,12 = 0,11 m/c,
K, = 50,0 %, BiporinHicTe pisHuui 3a F-tectom p = 4,47
(E-06), a T-tect nmoka3sye p = 0,12, 1110 3HOBY BKa3ye Ha
HasIBHICTb SIKiCHOI Ta BiICYTHIiCTh KiJIbKiCHOI Pi3HUII MixX
rpyrnamu.

[lepemikona 30py B BUTJISIII KAPTUHKU, 1110 KPYTUTHCS,
JTIO3BOJIMJIA BUSIBUTH HE3HAYHE 32 aOCOJIIOTHUMU 3HAYEH-
HSIMM MOPYIIEHHS IMOKa3HUKIB Impodu Pombepra y xBo-
pux i3 A% 96,50 £ 1,18 % i 95,30 £ 3,37 % BignosigHO,
K, = 1,00 %, Biporignicts pisHuui 3a F-tecTom p = 2,38
(E-06), T-tectom p = 0,078. Cnig 3BepHYTH yBary Ha
SIKiCHY pi3HUIIIO, OB s13aHy 3 Al i BaXJIMBY poJjib IOCIi-
JKEHHSI ONTOKIHeTUYHUX peakiiiii y xBopux i3 Al Ilnomi
PO3XUTYBaHb 3pOCIM B LIbOMY AociaimxkeHHi Bim 0,10 + 0,05
no 0,19 £ 0,42 m?, K = 90 %, siporigHicTh pisHuui 3a
F-tecrom p = 2,10 (E-15) i T-tectrom p = 0,23, 1110 BKa3ye
Ha HasIBHICTb SIKICHOI Pi3HULI MiX rpyraMM Ta BaXJIUBICThb
TUIOII PO3XUTYBaHHS y xBopuX i3 Al' y moganeiiomy. [1iko-
Ba LUBUIKICTh po3roiayBaHHs 3pocia Ha 10 %: 0,10 £ 0,04
ta 0,11 + 0,08 M/c BinmosinHo, K = 10,00 %, i3 BiporinHic-
110 pizHuLi 3a F-tectom p = 0,00046 i T-tectom p = 0,37,
11O CBiMUMTBH PO 3aJICKHICTh Pi3HUII Bi IKOCTI ITATOJIOTi1
(AT) i BaxXJTUBICTh OOCTIMKEHHS ONTOKIHETUYHUX TECTIB y
xBopux i3 Al

IlizHiie Ti % BUNpoOyBaHHs OyJi1 IIOBTOPEHi B yMOBax,
KoJu ruiaTdopma minBileHa Ha npyxkuHax. [Ipu posmiio-
IIEHUX OYax IMOKa3HUKM Ipoou PoMbepra oLiHUIN Y XBO-
pux i3 AT 95,71 = 1,78 % 12 94,45 + 1,73 %, K, = 1,32 %,
BiporinHicTh pizHuli 3a F-tectom p = 0,00052, T-tectom
p = 0,11, 110 CBiTUUTH NPO HASIBHICTb SIKICHOI 3aJIe>KHOT
pisHuui Mixx rpynamu Binm AIL Ilioiia posroiiayBaHHS y
xBopux i3 AI' BusiBmiach 3HauHo Oinbiioo: 0,18 = 0,17
10,38 £ 0,66 m?, K = 111,11 %, BiporigHicTh pi3HUIL 3a
F-tectom p = 8,18 (E-09), T-tectom p = 0,11, o cBia-
YUTh PO SIKICHY Pi3HULIIO MiX rpynamMu. OTprMaHa MmiKoBa
IIBUIKICTh PO3roiAyBaHb BUSIBUJIACS OLIBILIOI0 Y XBOPHUX i3
AT 0,11 £ 0,05 12 0,14 £ 0,09 m/c, K = 27,27 % (3Hauu-
Mictb pi3Huli 3a F-tectoM p = 0,0039 i T-tectom p = 0,09).
1li naHi BUSBJISIIOTDH iCTOTHY Pi3HUIIIO MiX TOCiIXKyBAaHUMU
rpynamu.

3aruTioIIeHHST OYeil He BUSIBUJIO 3HMXKEHHS TTOKa3HU-
KiB mpoou PomGepra y xBopux i3 ALL 90,13 + 7,31 % Ta
85,61 + 10,23 %, K, = 5,01 %, BiporignicTs pisHuLI 3a
F-tectom p = 0,10, T-tectrom p = 0,06, 110 CBiTYUTH TIPO
BiICYTHICTb pi3HMIII MiX TpynaMu. JlociimKeHHs TIom]
pO3roiIyBaHHS BUSIBWIIO iX BipoTigHe 30UIbIIICHHS Y TPYIIi
xBopux i3 Al 1,32 £ 1,89 122,96 £ 3,63 M?, K = 124,24 %,
BiporigHicTh pi3Huni 3a F-tectom p = 4,03 (E-05),
T-tectom p = 0,08, 1110 CBITUUTH PO SIKICHY Pi3HUIIIO MiX
rpynamu. IlikoBa IIBUAKICTb PO3roiiayBaHb BUSBUJIACS

MeHIIolo y xBopux i3 Al 1,24 £ 0,17 ta 0,36 = 0,26 m/c,
K, =70,97 %, siporinnicts pisnuui 3a F-tectom p = 0,035
i T-tectom p = 0,043, BinMiHHOCTI, SIK SIKiCHi, TaK i KiJb-
KicHi, BiporigHi. [lepeikoaa 30py He 103BOIMIA BUSIBUTA
3HMKEHHS TTOKa3HMKIB mpoou PombGepra y xBopux i3 Al
93,00 £ 5,58 % 1a 90,61 £ 2,36 %, K = 2,57 % (Bincyr-
HicTh 3HaYMMOI pi3Huili 3a F-tectom p = 0,21 i T-TecTtom
p=0,09).

JlocmimKeHHs IO pO3roiayBaHHS ITOKa3auo ix He-
3Ha4yHe 30iabiieHHs y rpymi 3 AIY 0,73 = 1,63 ta 0,81 £
0,66 M, K = 10,96 %, BiporigHicTs pizHuui 3a F-Tectom
p = 1,02 (E-05) i T-tectom p = 0,82, 1110 BKa3ye Ha sKic-
HY pi3HUIIO MiX rpyrnamu. IlikoBa MBUAKICTb pO3roiay-
BaHHS BUsIBUJIACS OibIiowo y xBopux i3 Al 0,17 = 0,14 i
0,22£0,11m/c, K, =29,41 % (BincyTHiCTb 3HaUMMO] Pi3HM-
i 3a F-recrom p= 0,111 T-tecrom p = 0,12). AHani3 naHux
HaznaB iHpoOpMallilo MPo CTaH OCHOBHUX CEHCOPHUX CUC-
TeM, TMOB’s13aHuX i3 GyHKIi€l piBHOBaru. He Gyno orpu-
MaHO iCTOTHHMX BIiIMiHHOCTEI Y COMaTOCEHCOPHi# (hyHKIIi1
Ta IepelIKoIi 30py. 3 iHIIOro OOKY, CYTTEBA Pi3HUIIS MiX
rpyIaMy BUsIBJIEHA B 3HIDKEHHi 30p0BOi (yHKIIII y XBOPUX
i3 A1 99,79 + 1,02 % 12 95,55 + 9,44 %, K = 4,25 %, pis-
HuLg BiporigHa 3a F-tectom p = 2,98 (E-17) i T-tectom
p = 0,019, xoya 0OMIBI rPpyNU BUSIBUIMCS B HOPMATUBHUX
pamkax. HaliBaxJIMBilIMM BUSIBUJIOCS 3HUXXEHHSI Bec-
TUOYASIpHOI (YHKIIT y XxBopux i3 Al 88,92 + 24,91 % Ta
68,29 £ 33,01 %, K, = 23,20 % (abcomoTHHIT NOKa3HUK
K, maiixe Toroxuumit wono AT). BiporinHicTs pisHuLi 3a
F-trectom p = 0,17 i T-recrom p = 0,01. 3HMKEHHST BeCTU-
OynsipHOi (DyHKIIiT y xBopux i3 Al Oy/10 ETMHUM MOKa3HU-
KOM, SIKMI1 BUIIIIOB 32 MeXi HOPMH B IIUX XBOPHUX.

[lepernsmarouu HaBeoeHi pe3yabTaTH, MOXHA Bim3HaA-
yuTH Taki pakTy. OOUABI TPy CKApXXKWIKCS Ha 3araMo-
poueHHs1. BectubynaspHa dyHKIisI B 000X rpymnax sik 0e3
rinepreHsii, Tak i 3 Helo MmopyuieHa. Y xBopux i3 Al oco-
0JIMBO BaXJIMBUMMU € MapamMeTpH, 1110 XapaKTepU3yIOTh CTaH
BECTUOYJI0-CIMHHOMO3KOBMX NUISAXiB. HaitGinbin 30i1b-
IIEHUMU BUSIBUJIUCS TUIOLLI PO3TrOliIyBaHHSI, 0COOJIMBO Ha
cTabinbHil margopmi 3 3armomeHuMu ounma. Leit Tect
MOXKHA 3aIPOIIOHYBATH SIK CKPUHIHTOBUIA TSI TTOBCSIKICH -
HUX KJIiHIYHUX gociimkeHb. [lomepenniit aHami3 mapame-
TPiB IJIOLII PO3XUTYBaHHS IMOKAa3aB, 10 3arajlOM BUKOPHUC-
TOBYIOTB JIMIIIE a0COJIIOTHE 3HAYeHHS TLIOIIII, a He ii oKpeMi
rnmapamMeTpu. 3 JiTepatypu Bimomo, 1110 ¢opMa ILIOIIi po3-
roiimyBaHHs1 (6araTOKyTHUK, KPYT, €JiIc) i KyT roigaHHs
TaKOX MOXYTb OyTU BaXJIMBUMM.

AHani3 TororpadiuyHuX 3B’A3KiB MiX BeCTUOYJISIp-
Hoto auchyHKIieo Ta AI' mokaszaB Taki pe3yiabraTu. Ha
Oy1b0apHOMY PiBHI BipOTiIHICTh Pi3HUIIL MiXK XBOPUMU
3 HopMaibHUM AT Ta Al y @yHK1ii BecTrOYI0-CIiHATb-
HUX IIAXiB DOKyMeHTye siKichuii F-rect (K makc =
= 325,00 %), a BeCTUOYJIO-OKYJIOMOTOPHUX — KiJIbKiCHUIA
T-rect (K Makc = 191,77 %). Lle BKasye Ha TicHMIi 3B’A30K
BECTUOYISIPHUX SIIEP TOBracTOro MO3KY Ta 3HAYHUIA, aje
MEHIII BUPaKEHU BILIUB sIIEp BapOJiEBOTO MOCTA Ta I0-
3710BXHbOTO MefdianpHoro nmyuka Ha Al Ille meHie Bu-
pakeHUi 3B 130K PETUHO-O0KYJIOMOTOPHMX peakiiii i3 Al
CnoHTaHHi cakaau — OAWH i3 HalapeBHIllIUX pedek-
CiB o4eii, AKMI BU3HAYAE IBUAKICTh peakuii (K makc =
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= 94,40 %), meHie 3MiHeHi pu Al, HiX Mpu BecTUOYJI0-
okynomoTtopHiii peakuii (K make = 191,77 %). llle menuty
BiIMiHHICTb 3apeECTPYBAIIH T[T Yac TOCITiIKEHHSI TIaaeHb-
koro crexeHHs (K makc = 74,83 %) na yactori 0,4 Ii1 pis
acuMeTpii.

O6roBopeHHs

OTpuMaHi pe3yJabTaTu MiOATBEPIXKYIOTh TillOTe3y Ipo
MEePBUHHY POJib OPYLIEHHS MPUCIHKOBOTO CTAHY B MaTOTe-
Hesi Al BoHu Takox BKa3yoTh Ha OyJab0apHy Tornorpadito
B3a€EMO/Ii1 BECTUOYISIPHUX Ta CYAMHHUX LIEHTPiB. AHATO-
MiUHO 116 MOXYTb OYTH 3B’SI3KM HU3XiITHOTO BECTUOYJISIP-
HOTO sijipa 3 IEPBUHHUMU CYJIMHOPYXaJIbHUMU LIEHTPAMM.

AHauti3 TororpadiuHuX 3B’I3KiB MiX BeCTHOYJISIPHOIO
nuchyHkiieo Ta Al mokaszaB Taki pesynsratu. Ha piBHi
JIOBracTOTO MO3KY 3a JOTIOMOro0 noctyporpadii Ha cra-
OinbHIN muatdopmi 3 3aMIOLEHUMU OYMMa OTPUMAIIU
HaWOIBITY pi3HUIIO MixX ocobaMu 3 HopMaabHUM AT Ta
AT (K makc = 325,00 %), came TyT HUCXiIHE TPUCIHKOBE
SIAPO PO3TaIIoBaHe OJIM3bKO 10 CYyTMHOPYXaTbHUX LIEHTPIB.
OTxe, JOriYHO OAyMaTH, IO 1Ie i € TOM KOMILUIEKC, SIKMIA
nepBuHHO ¢opmye Al MeHIy pi3HUIIO 3apeeCTpyBalInu
Mig yac aHalizy 3MiH y XxBopux i3 A’ mpu MasgTHUKOBIK
npo6i, 3okpema 0,16 Tix (K = 191,77 %). Takuii pesysrar
TaKOoX OyB CTAaTUCTUYHO BiPOTiIHMUIA SIK 32 IKICHUM, TaK i 3a
KiZibKicHUM Kputepiem. 1o yacToTy moB’s3yI0Th i3 aKTH-
Balli€lo sIIep MOCTa Ta MeJliaJIbHOTO MO3/I0BXKHBOTO IMy4YKa,
1110 TaKOX OepyTh yyacThb y (popmyBaHHi Al

Hami nani 36iratotecst 3 pe3yjabraraMu, OTPUMaHUMU
P IHIINX BECTHOYISIPHUX ypakeHHSX, 30KpeMa BiOpa-
LilfHii XxBopoOi [2] Ta TpaBMmi rosoBu [12]. ExexTpodisi-
OJIOTIUHI TOCTIIKEHHS TTOKa3aJIi 3HAYHU I BILIMB COMATO-
CEHCOPHOI Ta BeCTUOYJISIPHOI CTUMYJISLIII Ha iMITyJIbcallilo
CUMMAaTUYHUX siiep cToBOypa Mo3Ky [9]. BussieHo, mo
MPUCIHKOBI sapa poMOOIOaiOHOI SIMKM YTBOPIOIOTH Ha
CTUKY JIaTepaJIbHOTO, MeAiaJbHOTO Ta HU3XITHOTO siAep
acoLiaTUBHUI LEHTP, IKUI KOOPAMHYE JOKOMOIIitO Ta Be-
reTatuBHi GyHKIIiT B penTutiii [15]. JlaHi TakoX BKa3yrOTh
Ha XOpCTKO IeTepMiHOBaHy cucteMy B3aemoqii IITHC i3
TMOBKUIISIM, e TIPUCIHKY BiIBOIUTHCSI POJIb CEPBOCUCTE-
MM, 110 Y3TO/IKY€E B3AEMOJIi0 OPraHiB UyTTs Ta IETEPMiHYE
(yHKIIiI0 BHYTPIlIHIX OpraHiB, 30KpeMa CyaIlHHi peaxilii.

IIpuciHnkoBi simpa cToBOypa Ta cepeaHbOr0 MO3KY OTPH-
MYIOTb OJIITOCMHAIITUYHi BXOIM Bill OpraHiB 30py, CIYXY,
npomnpiopenenii [15], 3 mpuBoay 4yoro 0yJ0 BUCIOBJIEHE
MPUITYLIEHHS, 1110 B siApax poMOOITOIiOHO1 SIMKY BigOyBa-
€Thcsl (DOPMYBAHHSI CIIPUMHSTTS TIPOCTOPY Ta B3aEMOIT
3 HuUM [24]. ¥V KJIiHIYHUX JOCHiIKeHHIX Ha 530 xBopux
MoKa3aHo, 110 BeCTUOYJISIpHI po3/iaay BUHUKAIM Ha 3—5
POKIB paHillie 3a BipoTigHi migBuIleHHs TUCKY [6]. [Tpu
NPUCIHKOBOMY HaBaHTaXK€HHI BimMivaly 3MiHM 9aCTOTHU
CeplIeBUX CKOPOUYEHb, CKIIaay (hepMEHTIiB KPOBi Ta apTepi-
agbHOTO THCKY [16, 17]. Lleit MexaHi3M BUIIISIIAE TETEPMi-
HOBAHUM TOIiOHO 10 iHIIMX KUTTEBO BAXJIMBUX pehICKCiB
[18]. Moro GioioriuHmit ceHe ToMsATae B MOCTIHHOMY Te-
pepo3Ioaiai KpoBi B OpraHi3Mi 3aj1eXKHO BiJ MOJOXEHHS
TiJla B cepenoBuili. [Ipenapatu, mpusHaueHi 1151 KOpeK-
i1 mpuciHka, ctabinizytorb AT y XBOpUX Ha apTepiaibHy
rineprensito [6]. Byne JoriyHO MPUITYCTUTH, IO CTPeCH y

¢opMi HaIIMIIKOBOI iH(pOpMAIlii, Aifour Ha OpTraHU IyTTSI
yepes3 MPUCIHKOBI siapa, MPU3BOISITh A0 Iepe30yIKeHHs
CUMIIATUYHUX LIEHTPiB CTOBOYpa MO3KY Ta MPU3BOASATH 10
MiIBUILIEHHS apTepiaJbHOT0 TUCKY. /151 3a0e3meueHHs 10-
Ka30BOTO PiBHS MOTPiOHE MoJasiblle BUBYCHHS MUTAHHS
PO 3B’S130K MPUCIHKOBUX ypaxkeHb i3 apTepiaJibHOIO Ti-
MepTEeH3IEIO.

BUCHOBKMU

1. Y ¢opmyBaHHi apTepiaabHOI TimepTeH3ii mepBUH-
HUM piBHEM Yy LIEHTPaJIbHili HEPBOBil CUCTEMI € KOMILIEKC
HU3XiTHOTO BECTUOYJISIPHOTO sIIpa Ta BA30MOTOPHUX SIAEP
IIOBracToro Mo3ky. BecTuOysipHi simpa BapoJieBoro Mmocra
Ta CepeIHbOr0 MO3KY BillirpaloTh J0AATKOBY POJib Y (hOpMY-
BaHHI apTepiayIbHOI TiMepTeH3ii.

2. [Ipo6a Pombepra mae 3HaYeHHS [UISI BCTAHOBJICHHS
MPUCIHKOBOTO MOXOIXKEHHS apTepiaibHOI TinepTeH3il.

KonduikT inTepeciB. ABTOpu 3asiBJISIIOTH IIPO BIiACYT-
HiCTb KOH(JIIKTY iHTepeciB Ta BIacHOI (piHaHCOBOI 3alliKaB-
JIGHOCTI IIpU MiArOTOBLIi AAHOI CTATTI.
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Descending vestibular nucleus forms arterial hypertension

Abstract. Background. The popular idea that cardiovascular disor-
ders cause dizziness has a weak evidence base. Therefore, the objec-
tive of this research was to identify the relationship between vestibular
and vascular dysfunctions. Materials and methods. 123 patients were

examined, 42 males and 81 females. Blood pressure was increased
in 51 people (43.09 %, the main group). Patients with normal blood
pressure formed the control group (72 people, 56.91 %). Results.
The greatest changes in patients with hypertension compared to
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those with normal blood pressure were registered during posturogra-
phy on a stable platform with eyes closed. The largest increase in the
swing area was in patients with hypertension — from 0.08 £ 0.05 m?
to 0.34 £ 1.00 m?, the coefficient of difference (Cd) was 325.00 %,
the significance of difference according to the F-test p = 1.89 (E-24)
and the T-test p = 0.18, which indicates the presence of a qualitative
difference between the groups related to hypertension. The largest Cd
of the swing area confirms the opinion that it is the vestibular disor-
der at the level of the medulla oblongata that is the primary leading
pathological process that results in quality change — the appearance
of hypertension. Some smaller changes were recorded while conduct-
ing a pendulum test at a frequency of 0.16 Hz, where an increase in
the shift phase was noted in patients with hypertension: 6.56 + 9.41
and 19.14 + 26.02, respectively, Cd = 191.77 %, the significance of
difference according to the F-test p = 0.00068, according to the T-
test p = 0.036. The phase at this frequency was within the normal
range only in people with normal blood pressure, it was increased in

patients with hypertension. The significance of difference was con-
firmed by both qualitative and quantitative tests, which indicates the
additional participation of the vestibular nuclei of the midbrain in the
formation of hypertension. Even smaller differences in Cd between
80 and 90 % were noted in rotational tests, in which the upper ves-
tibular nucleus participates. The obtained results are discussed from
the point of view of the primary role of the complex of the descending
vestibular nucleus and the vasomotor nuclei located next to it in the
formation of hypertension. Conclusions. In the formation of primary
hypertension, the main role of the complex of the descending ves-
tibular nucleus and the vasomotor nuclei of the medulla oblongata
was revealed in the central nervous system. The vestibular nuclei of
the pons Varolii and midbrain play an additional role in the forma-
tion of hypertension. Romberg’s test is important for determining the
vestibular origin of hypertension.

Keywords: vestibular nuclei; hypertension; descending vestibular
nucleus
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Possibility of rehabilitation of patients
with cognitive dysfunction and impairment
of critical thinking in mild traumatic
brain injuries

Abstract. Background. Studying the impact of mild traumatic brain injury (TBI) on cognitive functions and critical
thinking is an important task in modern neurology and rehabilitation medicine. The aim of this study is to analyze
the impact of mild TBI on cognitive functions and critical thinking, and to evaluate the possibilities of rehabilitation
to restore these functions. Materials and methods. Clinical, neuropsychological and instrumental methods were
used for assessing the state of cognitive functions in mild TBI. The study involved 36 patients aged 28 to 35 years,
including 20 men (55.56 %) and 16 (44.44 %) women, maintaining gender equality. They had a diagnosis of mild
TBI according to the International Statistical Classification of Diseases and Related Health Problems (10" revision)
under the code S06.9X9, confirmed by medical documents. Results. The study showed that 29 people (80 %) with
mild TBI had memory and attention impairments, which manifested themselves through a decrease in the ability
to remember new information and concentrate. Patients with severe cognitive impairments were found to have
structural changes in the brain on magnetic resonance imaging, such as hippocampal atrophy and enlargement of
the cerebral ventricles. In 15 of 36 patients, these changes correlated with worse results on all neuropsychological
tests (significance level p < 0.01). Conclusions. 1. Cognitive impairment: 29 patients (80 %) with mild TBI
demonstrate significant memory and attention impairment, as evidenced by a 15% decrease on Wechsler Memory
Scale scores compared to the control group (p < 0.05). 2. Slowed information processing: 23 patients (63.8 %) have
a slow speed of information processing, as indicated by a 20% increase in the time to complete tasks of the Trail
Making Test compared to the control group (p < 0.01). 3. Impaired critical thinking: 26 patients (72 %) with mild
TBI demonstrated difficulties in critical thinking and executive functions, as evidenced by an 18% increase in the
number of errors on the Wisconsin Card Sorting Test compared to the control group (p < 0.01). 4. Gender differences:
women have more cognitive impairment than men, including a 12 % lower average score on the Wechsler Memory
Scale (p < 0.05). 5. Age differences: older patients (32—35 years) show more significant cognitive deficits than
younger ones (28—31 years), in particular, the average time to complete the Trail Making Test was 25 % longer in
older individuals (p < 0.01). 6. Neuroimaging findings: 15 of 36 patients had structural brain changes on magnetic
resonance imaging, such as hippocampal atrophy and enlargement of the cerebral ventricles, correlating with worse
results of neuropsychological tests (p < 0.01). 7. Multidisciplinary approach combining cognitive rehabilitation,
physical activity, potential pharmacological treatments, and psychological support offers promising opportunities
for restoring cognitive functions and critical thinking abilities in individuals with mild traumatic brain injuries.
Keywords: mild traumatic brain injury; neuropsychological fests; critical thinking; cognitive dysfunction;
rehabilitation
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Introduction

Mild traumatic brain injury (TBI) is a common form of
traumatic brain injury that can have a significant impact on
cognitive function and critical thinking. According to the
World Health Organization (WHO), approximately 69 mil-
lion cases of traumatic brain injury are registered worldwide
each year, of which up to 80 % are mild TBI. In European
countries, the incidence of mild TBI is approximately 250—
300 cases per 100,000 population. According to the Ministry
of Health, in Ukraine, the annual incidence of TBI in dif-
ferent regions ranges from 2.3 to 6 cases (on average 4—4.2)
per 1,000 population. Every year, 10—11 thousand citizens
die from TBI in Ukraine, i.e. the mortality rate is 2.4 cases
per 10,000 population (in the USA, 1.8—2.2). However, due
to the war, these figures in Ukraine are rapidly increasing
[1-3].

Mild TBI is frequently overlooked because of its seemin-
gly minor severity, yet its long-term effects can greatly im-
pact the victims’ quality of life. Memory, attention, executive
functions, and critical thinking are often impaired. This can
lead to decreased professional productivity and social adap-
tation, which in turn affects a person’s overall well-being.
Research shows that the effects of mild TBI can persist for
several months or even years after the trauma. Thus, in the
United States, approximately 15—30 % of patients with mild
TBI experience long-term cognitive impairment that affects
their daily life [1].

Similar results have been obtained in studies in Europe,
which demonstrated that mild TBI can lead to significant
impairments in cognitive functions and critical thinking [2,
3]. Australian studies have also confirmed that mild TBI can
cause difficulties in managing emotions and critical thin-
king. In addition, repeated mild TBIs can lead to cumula-
tive effects, which increases the risk of developing chronic
neurodegenerative diseases, such as chronic traumatic en-
cephalopathy [4].

Recent updates to the WHO, the American Congress of
Rehabilitation Medicine (ACRM) criteria and approaches
to diagnosing mild TBI reflect significant advances in under-
standing and treating the problem. The WHO has updated
its guidelines for the management of traumatic brain injury,
including new monitoring and diagnostic methods to help
more accurately identify and treat mild TBI, in 2021. These
guidelines emphasize the importance of early diagnosis and
intervention to help reduce the risk of long-term cognitive
impairment and improve patients’ quality of life. The ACRM
has also published updated criteria for diagnosing mild TBI,
considering new scientific advances and practical conside-
rations. These criteria include the use of modern neuropsy-
chological tests and neuroimaging tools, such as magnetic
resonance imaging (MRI), to assess the extent of brain tissue
damage (ACRM, 2022) [5-7].

Thus, studying the effect of mild TBI on cognitive func-
tions and critical thinking is an important task of modern
neurology and rehabilitation medicine. The development
of effective rehabilitation methods and the introduction of
preventive measures can significantly improve the quality
of life of victims and reduce the risks of long-term negative
consequences.

The purpose of the study. To analyze the impact of
mild TBI on cognitive functions and critical thinking, and
to evaluate the possibilities of rehabilitation to restore these
functions.

Materials and methods

The study used clinical, neuropsychological and instru-
mental methods to assess the state of cognitive functions in
patients with mild TBI. The study involved 36 patients aged
28 to 35 years, 20 men (55.56 %) and 16 women (44.44 %),
maintaining gender equality. They had a diagnosis of mild
TBI according to the International Statistical Classification
of Diseases and Related Health Problems (10" revision) un-
der the code S06.9X9, confirmed by medical documents.
The study included patients who had suffered a mild TBI 6
months ago.

The control group included 36 healthy individuals with-
out a history of mild TBI, who were selected considering age
and gender equality, to ensure comparison with the main
group. Patients with chronic diseases that could affect cog-
nitive functions were excluded. The study was conducted for
3 months at the CE “City Clinical Hospital 3 of Poltava City
Council” in 2024.

Patients’ condition was assessed upon admission to the
hospital and at the end of hospitalization. Clinical methods
included medical examinations and history taking with an
emphasis on the details of the injury and its symptoms. The
purpose was to determine the general health of patients and
identify possible comorbidities that could affect the results
of the study. Instrumental methods included the use of neu-
roimaging technologies, such as MRI, to assess structural
changes in the brain after mild TBI [5].

Neuropsychological methods included the use of stan-
dardized tests, such as the Wechsler Memory Scale to assess
patients’ short-term and long-term memory [8], the Trail
Making Test to determine the speed of cognitive processes
and executive functions [9], and the Wisconsin Card Sor-
ting Test to assess the ability to plan, organize, and flexibly
think [10].

The data obtained from the testing were processed using
statistical methods like analysis of variance to compare ave-
rages between groups and regression analysis to determine
relationships between variables. The t-test and chi-squared
test were used to compare the results between the study and
control groups. Student’s t-test was used to evaluate the ave-
rages between two independent groups. It determines if there
are statistically significant differences between the average
values of cognitive indicators in patients with mild TBI and
healthy individuals from the control group. T-tests were ap-
plied for each individual neuropsychological test (Wechsler
Memory Scale, Trail Making Test, Wisconsin Card Sorting
Test) to assess the significance of differences in results bet-
ween the groups.

The chi-squared test was used to assess associations bet-
ween categorical variables, such as the presence or absence
of cognitive impairment in different groups. It determines if
there is a statistically significant difference in the distribution
of cognitive impairment between patients with mild TBI and
the control group. The chi-squared test helps assess whether
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Figure 1. Average score on the Wechsler Memory
Scale

there is a relationship between the results and factors that
may affect cognitive functions.

The obtained p-values (significance level) were used to
determine the statistical significance of the results. p < 0.05
was considered statistically significant, indicating that the
differences between the groups are not random and have a
high probability of existing in the general population.

In addition, Cronbach’s alpha values were calculated to
assess the internal consistency and reliability of the results.
This detailed approach to statistical analysis ensured the reli-
ability and validity of the findings obtained as a result of the
study on the effect of mild TBI on cognitive functions and
critical thinking.

Results

The study showed that 29 patients (80 %) with mild TBI
had memory and attention impairment, which manifested
itself in the form of a decrease in the ability to remember new
information and concentrate attention. In particular, there
was a decrease in the score on the Wechsler Memory Scale
by 15 % compared to the control group. The average score in
patients with mild TBI was 42.5, while in the control group,
this figure was 50 that indicates a statistically significant dif-
ference (p < 0.05) (Fig. 1).

Patients with mild TBI demonstrated a decrease in cog-
nitive functions, especially short- and long-term memory.
These memory deficits affected their ability to assimilate
and reproduce new information, which was confirmed by
lower scores on the Wechsler Memory Scale. In 23 individu-
als (63.8 %), a slowdown in information processing speed
was observed, which negatively affected the ability to make
decisions.

In the Trail Making Test, these patients showed signifi-
cantly longer task completion time. The average time to
complete task A in the control group was 29 seconds, while
in patients with mild TBI, this figure was 35 seconds, which
is 20 % longer (p < 0.01). For task B, the average completion
time in the control group was 75 seconds, while in patients
with mild TBI — 90 seconds, which also showed an increase
of 20 % (p < 0.01). These results indicate a significant slo-
wing in cognitive processes in mild TBI, which negatively
affects the ability to make quick decisions and process in-
formation (Fig. 2).

Impaired critical thinking manifested itself in the ap-
pearance of difficulty when analyzing and synthesizing
information, impulsiveness in making decisions, and dif-

Figure 2. Results of the Trail Making Test
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Figure 3. Score on the Wisconsin Card Sorting Test

ficulty in searching for alternative options for action. In
the Wisconsin Card Sorting Test, 26 of 36 patients dem-
onstrated a decreased performance. The average number
of errors in patients with mild TBI was 12.8, which is 18 %
higher than in the control group (10.8 errors, p < 0.01)
(Fig. 3). Patients with mild TBI have little difficulty adap-
ting to changes in card sorting rules, which indicates a defi-
cit in cognitive ability and a decrease in the effectiveness of
cognitive functions.

The study also included a subgroup analysis based on
age, gender, and injury severity. It was found that cognitive
impairment (mostly of short-term memory) was observed
more often in women than in men. The average score of
women on the Wechsler Memory Scale was 12 % lower than
that of men (p < 0.05). Older patients (32—35 years) showed
more significant cognitive deficits than younger ones (28—31
years), and the average time to complete the Trail Making
Test was 25 % longer in older individuals (p < 0.01).

Structural changes in the brain were detected by MRI
in patients with the most severe cognitive impairment,
such as hippocampal atrophy and enlargement of the
cerebral ventricles. Fifteen of 36 patients showed these
changes, which correlated with worse performance on all
neuropsychological tests (p < 0.01).

These results confirm that mild TBI can have long-lasting
and significant effects on cognitive function and critical
thinking. The impairments identified suggest the need to
develop effective rehabilitation and prevention methods to
improve the quality of life of victims.

Discussion

The results of the study indicate that mild closed
head injuries (mild TBI) have a significant impact on the
cognitive functions of patients, as confirmed by the results
of neuropsychological tests. However, it should be noted that
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the findings also highlight an important aspect in the impact
of mild TBI on critical thinking, which is key to everyday
functioning and social integration of patients.

First of all, impaired critical thinking after mild TBI can
affect the ability to analyze situations, formulate reasonable
conclusions and make rational decisions. This is especially
important in the context of professional activities and
interpersonal interactions, where high quality of cognitive
processes is a prerequisite for success and harmonious
relationships [1, 2, 7].

The study showed that critical thinking impairment in
mild TBI manifests itself in the form of difficulties when
analyzing and synthesizing information, as confirmed by
the results of the Wisconsin Card Sorting Test. Patients
demonstrated significantly worse results compared to the
control group, indicating a deficit in cognitive flexibility and
a decrease in the efficiency of executive functions.

This is consistent with the data of studies by other authors,
in particular, Smith et al. (2018) who found that 15—30 % of
patients with mild TBI in the United States experience long-
term cognitive impairment, including problems with critical
thinking. In addition, it should be noted that impairments
in critical thinking can have long-term consequences for
patients’ social and professional adjustment [1, 4]. The loss
of the ability to effectively plan, analyze, and make decisions
can lead to problems in work and personal life, which in
turn can affect overall well-being. For example, according
to studies by Jones et al. (2017) and Miiller et al. (2019),
individuals with mild TBI experience significant difficulties
in completing complex tasks and making informed decisions,
which negatively affects their professional functioning and
interpersonal interactions [2, 3].

In the rehabilitation of patients with mild TBI, it is
important to pay special attention to restoring critical
thinking and executive functions. Rehabilitation programs
should include exercises to improve memory and attention,
and special training aimed at developing skills in analysis,
synthesis of information, and decision-making.

Interventions, such as problem-solving therapy and
cognitive-behavioral therapy, have been shown to reduce
residual symptoms and improve psychological functioning
in mild TBI patients [11]. Additionally, specialized cognitive
training programs have demonstrated positive effects on
occupational performance and client factors, contributing
to overall rehabilitation success [12].

Physical exercise plays a crucial role in cognitive
recovery after mild TBI. Aerobic exercises, such as walking
and swimming, have been associated with improvements
in attention and memory. Moreover, neuromodulation
techniques like transcranial magnetic stimulation and
transcranial direct-current stimulation are emerging as
potential interventions to enhance cognitive functions,
though further research is needed to establish their efficacy.
Addressing emotional and psychological aspects is vital, as
cognitive impairments often coexist with conditions like
depression and anxiety. Cognitive-behavioral therapy and
psychoeducation have been effective in improving outcomes
for mild TBI patients, aiding in their adaptation to cognitive
changes [13].

We believe that a multidisciplinary approach combining
cognitive rehabilitation, physical activity, potential
pharmacological treatments, and psychological support
offers promising opportunities for restoring cognitive
functions and critical thinking abilities in individuals with
mild traumatic brain injuries.

Finally, it is important to note that further research
should be aimed at developing and implementing new
methods for assessment and rehabilitation of patients with
mild TBI that consider all aspects of cognitive impairment,
including critical thinking. It helps increase the effectiveness
of treatment and improve the quality of victims’ life.

Conclusions

The results of the study highlight the importance of
further research and development of new approaches to
rehabilitation of patients with mild closed craniocerebral
injuries (mild TBI). Given the significant impact of mild TBI
on cognitive functions and critical thinking, development
prospects may include several key areas: new rehabilitation
programs, innovative technologies in rehabilitation,
neuroplasticity research, prevention of repeated injuries,
interdisciplinary approach, and longitudinal studies. Thus,
the development prospects in the field of research and
rehabilitation of patients with mild TBI are multifaceted and
include both innovative treatment methods and preventive
measures. An integrated approach to the study and treatment
of mild TBI will help reduce its negative impact on cognitive
functions and critical thinking, thereby improving the quality
of life of victims.

1. Cognitive impairment. 29 patients (80 %) with
mild TBI demonstrate significant memory and attention
impairment, as evidenced by a 15% decrease in Wechsler
Memory Scale scores compared to the control group
(p <0.05).

2. Slowed information processing. 23 patients (63.8 %)
have a slowed information processing speed, which is
manifested itself in an increase in the time to complete tasks
on the Trail Making Test by 20 % compared to the control
group (p < 0.01).

3. Critical thinking impairment. 26 mild TBI patients
(72 %) demonstrated difficulties in critical thinking and
executive functions, as evidenced by an 18% increase in
errors on the Wisconsin Card Sorting Test compared to
controls (p < 0.01).

4. Gender differences. Women have more cognitive
impairments than men, including average scores on the
Wechsler Memory Scale that are 12 % lower (p < 0.05).

5. Age differences. Older patients (32—35 years)
demonstrated more significant cognitive deficits compared
to younger ones (28—31 years), in particular the average time
to complete the Trail Making Test was 25 % longer in older
individuals (p < 0.01).

6. Neuroimaging findings. 15 of 36 patients showed
structural changes in the brain on MRI, such as hippocampal
atrophy and enlargement of the brain ventricles, correlating
with worse performance on neuropsychological tests (p < 0.01).

7. Multidisciplinary approach combining cognitive
rehabilitation, physical activity, potential pharmacological
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treatments, and psychological support offers promising
opportunities for restoring cognitive functions and critical
thinking abilities in individuals with mild traumatic brain
injuries.
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fopoLwuko B.1.", lNMasrosa T.M.2, Mapkosceka O.B.2, Camorinosa .12, YepHsies M.C.2, LLarkiH A.C.?
"HauioHanbHW yHiBepcuTeT «[TOATABCHKA MOAITEXHIKA iMeHI KOpist KoHapaTioka», M. [ToATasa, YkpaiHa
2XapKIiBCbKA HALIOHQABHU MEANYHUA YHIBEPCUTET, M. XQPKiB, YKpaiHO

Mo>xAmnBOCTI peabiAitaLii NALEHTIB i3 KOrHITUBHOIO AUCPYHKLIEIO TA MOPYLUEHHIM KPUTUYHOTO MUCAEHHS
Npu AerkKnx 4YepernHo-Mo3KOBUX TPABMAX

Pesiome. Axmyaavnicmo. BuBueHHS BIUIMBY YepPETHO-MO3KOBOI
TpaBmu (UYMT) nerkoro cTyrneHst Ha KOTHiTUBHI (YHKIIi1 Ta Kpu-
TUYHE MUCJICHHS € aKTyaJlbHUM 3aBIaHHSIM Cy4acHOI HEBPOJIOTil
i peaGinitauiitnoi MmeauiuHu. Mema: anani3 BruuBy jierkoi YMT

Ha KOTHITMBHI (byHKIIil Ta KPpUTUUYHE MUCIECHHS, a TAKOX OIliH-
Ka MOXJIMBOCTel peabinmiTauii 1uisi BITHOBIEHHS LUX (PYHKILIHA.
Mamepiaau ma memodu. BUKoprcToByBaiu KJIiHiYHi, Hepo-
TICUXOJIOTIUHI i1 iIHCTPyMEHTAIbHI METOIM OLLIHKM CTaHY KOTHITUB-
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Hux GyHkuit npu YMT nerkoro cryrneHs. ¥ n0CHiKeHHi B3s-
I yyacTh 36 mauieHTiB BikoM Bix 28 1o 35 pokiB — 20 4oJ10BiKiB
(55,56 %) Ta 16 (44,44 %) XiHOK, IKMM BCTAHOBJICHO JiarHO3 JieT-
koi YMT 3rigHo 3 10-M neperissgoMm MiXXHapoaHOT CTATUCTUYHOL
kiacudikartii XxBopo0 i mpoobsieM, MOB’sI3aHUX 3i 3MOPOB’SIM, TIi/
komoM S06.9X9, 110 miATBEPIKYETHCS MEANYHUMU JOKYMEHTA-
Mu. Pesyasmamu. JlocnimkeHHs mokasano, 1o y 29 oci6 (80 %)
i3 UMT sierkoro ctyrieHst CrocTepiraaucs nopyueHHs rnam’sri ta
yBaru, siki MpOSIBJISUTACS 3HUKEHHSIM 3IaTHOCTI 3araM’ITOBYBaTU
HOBY iH(opMallilo Ta KOHLIEHTPYBaTH yBary. ¥ Malli€HTiB i3 cep-
IO3HMMU KOTHITUBHUMM PO3JaJiaMU 3a AOTMOMOIOI0 MarHiTHO-
pe3oHaHCcHOI ToMorpadii BUSIBJIEHO CTPYKTYPHi 3MiHU B TOJIOBHO-
MY MO3KY, SIK-OT aTpodis TimoKamIia Ta 30iUIbIICHHS IUTYHOUKIB.
VY 15 i3 36 oci6 11i 3MiHM KOPEJIOBaIK 3 TipIIMMK pe3ybTaTaMKi
BCiX HEMPOIICHUXOJIOTIYHUX TeCTiB (piBeHb 3Hauymocti p < 0,01).
Bucnosxku. 1. KornituBHi opynieHHst: y 29 xsopux (80 %) i3 jer-
ko1o YMT 3HauyHO moripliiieHi mam’sITh Ta yBara, Ipo 10 CBiTInThb
3HIDKEHHS OLIIHKY 3a LIKayiolo rmam’sti Bekciepa Ha 15 % nopis-
HSTHO 3 KOHTPOJIbHOM0 Tpymoo (p < 0,05). 2. YroBiibHeHa 00poOKa
indopmarii: 23 manientu (63,8 %) MalOTh MOBUIbHY IBUAKICTH
00po0OKM iH(popMalLii — Yyac Ha BUKOHAHHS 3aBIaHb TECTY IIPO-
KJIaJlaHHs1 MapIIpyTy 3011binyeTbest Ha 20 % IMOPIBHSAHO 3 KOHT-
posibHOO Tpymoo (p < 0,01). 3. [TopyleHHST KpUTUIHOTO MUC-

JieHHst: 26 oci6 (72 %) i3 nerkoio YMT 1eMOHCTPYIOTH TPYIHOL
3 KPUTUYHUM MUCJEHHSIM i BAKOHAaBYMMU (DYHKIISIMU, PO 110
CBiMUUTH 30i1bIICHHS Ha 18 % KilbKOCTi MOMUIOK y BicKOHCHH-
CbKOMY TECTi COPTYBaHHSI KAPTOK MOPIBHSIHO 3 KOHTPOJILHOIO IPy-
oo (p < 0,01). 4. [eHaepHi BiTMiHHOCTI: )KiHKHA MalOTh OiJIbIIIEe KOT-
HITUBHMX PO3JIa/iB, HixK YOJIOBIKM, BKJIIOUAlOUM HYKUMii Ha 12 %
cepenHiit 6an 3a mkanoro nam’siti Bexkcnepa (p < 0,05). 5. Bikosi
BIZIMIHHOCTI: Y XBOPUX CTapioro Biky (32—35 poKiB) KOTHITUBHUI
nediunT OLIbII 3HAYHUI, HiXK B 010 MOJIOAIIOTO BiKy (28—31 pik):
30KpeMa, Cepe/iHiii yac BAKOHAHHS TECTY MPOKIaAaHHsI MapIIpyTy
6yB Ha 25 % noBIIMM y cTapiiux namieHTiB (p < 0,01). 6. Pesynsratu
HeipoBizyasizartii: 15 i3 36 marieHTiB MaJiu CTPYKTYPHi 3MiHU MO3KY
3a pesyJbraTaMyd MarHiTHO-Pe30HaHCHOI ToMorpadii, IK-0T aTpo-
¢ist rimokammna i 30IbIIEHHS IILTYHOUKIB, 1110 KOPEJIIOE 3 TipIIMMU
pesyssraramu Heliporicuxosoriynux tectis (p < 0,01). 7. Mynbru-
MUCHUTUTIHAPHUH MiIXi, SIKWiA TTOEIHYE KOTHITUBHY peabitiTalliio,
(i3nuHy aKTUBHICTb, IOTeHIIliHEe (papMaKoJIOTriuHe JiKyBaHHS il
TICUXOJIOTIYHY TMiATPHUMKY, ITPOMOHYE 6araTo00iLIsII0Ui MOXIUBOCTI
UTSI BiTHOBJIEHHSI KOTHITUBHUX (DYHKIIiH i 3M1IOHOCTE! KpUTUIHOTO
MUCJIEHHST B OCi0 13 JIESTKUMM YeperTHO-MO3KOBUMHU TPaBMaMHU.
Ki1040Bi c10Ba: yepenno-Mo3koBa TpaBMa JIETKOTO CTYTIEHS;
HEUPOICUXOJIOTIYHI TeCTH; KPUTUUYHE MMCIEHHS; KOTHITUBHA
nUCOYHKILS; peabimiTaltis
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OuiHKQO Aenpecii Ta TPUBOrN y XBOpUX
HO PO3CIIHUN CKAPO3 3AAEXHO BiA TIXXKOCTI
30XBOPIOBAHHS 30 WWKAAOKO EDSS

Pesiome. Axmyaavnicmo. IIposedene docriovucenis cnpsamosarne Ha aHanis 6AUEY CHIYNEHs MANCKOCTI po3Cis-
Hoeo ckaepo3y (PC) 3a wkanorw EDSS na ghizuunuil i ncuxoemoyitiHuii cmaw Xeopux, 30Kpema Ha pieeHs oenpecii,
mpueoau ma camooyinku cmaty 300pog’s. Mema: eusnauenns ocobnugocmeil NCUX0EMOUIIHO20 Ma Qi3uuH020
cmaty xeopux Ha PC 3anexncno 6id cmynens msackocmi 3axeoprosants 3a wikaroro EDSS i3 3acmocysannsim
CMAaHOapMU306aHUX wWKan oyinku denpecii ma mpusozu. Mamepiaau ma memoou. Jocrioxcerno 103 xeopi i3
8ipoeionum diaenozom PC, po3nodinenux na mpu epynu 3anexcHo id cmynerns majckocmi 3a wikasor EDSS:
aeekuil (n = 54), cepeduwvoi maxckocmi (n = 31) ma maxckuii PC (n = 18). [lcuxoemouiiinuii cman oyintosanu
3a eocnimanvHoio uikanoio mpusoeu ma denpecii (HADS), onumyeanvhukom denpecii bexa (BDI) ma anxemoio
PHQ-9. Pezyavmamu. I[layienmu i3 aeckum cmynernem msyckocmi PC wacmiwie ouinrosanu ceiti cmat 300pos’si
SAK Xopoutuil, mooi K X80pi 3 cepeOHiM cmynenem yacmiule i03Ha4anu nocepeoriii Cmatu, a Xeopi 3 MANCKUM
cmynenem — no2auuii cmat 300pos’s. Haiieuwi medianni 6asu denpecii (10,5 [7; 11] 6anis) ma nowupenicmo
KaiHiuHOo supadcenoi denpecii (50,00 %) 3aghikcosani ceped xeopux iz msayckum cmynenem PC. Y nauicumis i3
cepeonim cmynenem maxckocmi PC wacmiwe cnocmepieanacs cyoxainivna mpugoza (35,48 %), wo nepesuuye
8I0N0BIOHI NOKA3HUKU Y XBOPUX [3 NeeKUM cmyneHem msxickocmi. Buseneno, wo denpecis ma mpugoea maromo
Di3HY OUHAMIKY 3AA€JICHO 8i0 CIYNeHs MANCKOCMI 3aX80PIOBAHHS, NPUHOMY NCUXOA02IMHULL MA2Ap 3HAYHO 3POC-
mae 3 npoepecysantsim PC. Bucnoexu. Pe3yasmamu docaioxcenus niokpecarwoms HeoOXiOHicmb 8paxy8ants
cmynens maxckocmi PC 'y konmexcmi gizuunoeo ma ncuxoemouitinoeo cmany xeopux na PC. Jlani ceiduamo npo
nompeo6y y 6npogadiicenHi KOMNACKCHUX Ni0X00ié 00 AIKY8aHHs, K 6KAI04AIOMb He Aulde MeOUu4Hi 8MPYYaAHHS, a
il nCuUxoCcouianvHy niOMpuMKY, CNpIMOBAHY HA 3MEHUeHHs denpecii, mpusoeu ma eémomu. Ompumani 6UCHOBKU
CMBOPIIOMb OCHOBY 0451 NOOANBUUUX QOCAIONCEeHb, CNPAMOBAHUX HA 800CKOHANCHHS [HOUBIOYANI308AHUX CIMpPa-
meeiti mepanii PC.

KnrouoBi cioBa: poscisnuii ckaepos; denpecia; mpueoea; wixana denpecii beka; cocnimansia wikasa mpusoau
i denpecii; pozwupena wkana ineanionocmi (Expanded Disability Status Scale)

Bctyn

Poscignuii ckiiepo3 (PC) — 1e xpoHiuHe geMiesiHi-
3yloue aBTOIMYHHE 3aXBOPIOBAHHSI LIEHTPaIbHOI HEPBOBOI
CHUCTEMHU, SIKE CYTPOBOKYETHLCS MOPYIIEHHSIMU (hi3UUHUX,
KOTHITUBHUX, EMOLIMHMX i couianbHux yHKuiit [1]. On-
HUM i3 KJIIOYOBUX BUKJIMKIB y BeleHHi nauieHTiB i3 PC €
3HAayHa TMOIIMPEHICTh HEMPOTICUXOJIOTIYHUX CUMIITOMIB,
TaKMUX SIK JIETIpeCisi, TPMBOra Ta KOTHITUBHI nopyiieHHs. LLi

CTaHM YacTO 3aJMINAIOThCSI HENOOLIHEHUMHU Y KIIiHIUYHIMi
MpakTHIli, He3BaXKalouy Ha iXHili iCTOTHMIA BILUIMB Ha Iiepe-
6ir XxBopoOU Ta pe3yJIbTaTH JiKyBaHHS |2, 3].

Jenpecis SIK OUH i3 HARMOIMPEHI X ICUXOEMOLIiii -
HUX po3naniB cepen xBopux Ha PC 3yctpivaerscst y 3—10
pasiB yacrillie, HiX y 3araibHiil momynsiii [4]. BoHa He
JIIIIE Ma€e cepiio3Hy KOMOpPOiIHICTD, ajie i € (aKTopoM,
SIKMI HETaTUBHO BIUIMBA€E Ha KOTHITUBHY (DYHKIIiI0, Di3ra-
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HUI CTaH i colliayibHy aganTauito xBopux [5]. Lleit ctan yac-
TO CYIIPOBO/IKYETHCSI BTOMOIO, 00JIEM Ta TPUBOXHICTIO, 1110
CTBOPIOE MYJIBTU(MAKTOPHUI TSATAp IS XBOPHUX i YCKIIa/I -
HIOE Mpoliec iX peadiniTauii Ta gsikyBaHHs [4, 6]. Kpim Toro,
JIETIPECist aCOILIOEThCA 3i 301IbIIICHUM PU3UKOM CaMOTy0-
CTBa, 10 CTAHOBUTH 3HAYHY MEIUKO-COIliaIbHY TTpo0IeMy
[7]. IIpoTe, K cBig9aTh HOCHTIIKEHHS, TMHAMIiKa Jerpecii
Ta BTOMU HE 3aBXI1 KOPEJIIo€E, 110 BKa3ye Ha HEOOXiAHICTh
KOMILJIEKCHOTO IiAXOAy 10 iX BUBYEHHS [§].

Ouinka ¢yHKIioHanbHOTO cTaHy xBopux Ha PC 3a
JMOTIOMOTIOIO0 IIKaAU PO3LIMPEHOTO CTaTyCy iHBaJiTHOCTI
(Expanded Disability Status Scale, EDSS) 3anumiaerb-
Cs1 CTaHAAPTOM Y MOHITOPUHTY Mepebiry 3axBoproBaHHS.
EDSS nosBouisie knacugikyBaTu XBOpUX 3a piBHEM iHBa-
Jiau3alii, TOYMHAI0UM Bil HOpMasibHOTO cTaHy (0 6aniB)
i 3aKiHUylOUM cMepTeabHUM Hachigkom (10 6amis) [9].
OmHaK OCHOBHMM aKIIEHT IIKaJX Ha Gi3MIHUX (PaKTo-
pax iHBaJiIHOCTi 3aJIMIIIa€ [M03a YBaror MCUXOJOTiuHi
Ta KOTHITUBHI aCIIeKTU, IKi € HEBiJl'’€MHOIO YaCTUHOIO
3arajbHOro crany xsopux Ha PC. BogHouac 3pocTaHHs
KiJIBKOCTI TaHUX CBIZYMTH IMPO TiCHUI B3aEMO3B’SI30K
MiX piBHeM iHBasinu3alii 3a mkanow EDSS Ta Heiipo-
MCUXOJOTIYHUMMU CUMIITOMaAMU, TAKUMU SIK Jerpecis i
Tpuora [10].

MaTepiaAn Ta MeToAmn

HocniakeHHsT TIpOoBOAMIOCSI Ha Kadenpi HeBpoJorii
JIbBIBCHKOTO HAlliOHAJILHOTO MEIMYHOTO YHiBEPCUTETY
imeHi Jlanmia Tanuupkoro Ta y JIBBiBCbKOMY 00JIaCHOMY
HayKOBOMY LIEHTPi PO3CISIHOTO CKJIEPO3Y, PO3TAllIOBAHOMY
Ha 0a3i HEBPOJIOTIYHOIO BiIaiIeHHsS KOMYHaJbHOTO He-
KOMepLiiiHOro mianpueMcTBa JIbBiBCbKOI 00J1aCHOI pagu
«JIbBiBCchbKa 00IacHA KJIiHiYHA JTiKapHS».

o yJacTi B JOCHiI>KEHHI 3ajydaid XBOPUX i3 MiATBEp-
JIKeHUM aiarHo3oMm PC, gkuii BCTaHOB/IIOBABCS BiAITOBiI-
Ho 10 KpuTepiiB MaknoHanbaa (2017). JIyist OLIiHKY CTyIie-
Hsl iHBaJTiAM3allil BUKOPHMCTOBYBaJacs pO3LIMpPEeHa IIKaja
EDSS.

BkJ1toueHHS yUacHUKIB y TOCTiIKEHHS 3/1iCHIOBAIOCST
3a TAKUMM KPUTEPisIMU: BiK Bin 18 10 69 pokiB, BiIcyTHICTb
CepHO3HMX TOCTPUX 200 XPOHITHUX CYITyTHIX 3aXBOPIOBaHb
(BUJI-ingexuiii, TyOepKyab03y, OHKOJIOTIUHUX IIPOLIECIB),
BiICYTHICTb MpUIIOMY XiMiOTepareBTUUHUX IIperapariB abo
LIUTOCTAaTUKIB MPOTSITOM OCTaHHIX IIIECTU MiCSIIiB, HaAaHHS
MYCbMOBOI 3rOAX HA y4acTh y AOCTiI>KEHHi.

KputepisiMmu BUKITIOUEHHS 3 JTOCTIIXEHHS OyIu: cep-
O3Hi CYITyTHi MaToJjIorii, BUXia 3a BiKOBi MeXi (MoJiojiie
18 abo crapiie 70 pokiB), BigMOBa HaaTU MTMUCbMOBY 3TOJLY.

3araniom 10 pobotu Oyso 3anydeHo 103 xBopi Ha PC.
CepenHili BiK yJaCHHUKIB cTaHOBUB 39 pOKiB, a MiKKBap-
TrbHUM po3Max [Q1; Q3] — Bim 32 mo 48 poxiB.

3acTOCOBYBa/IM TOCIITAIbHY LKAy TPUBOIU Ta ACIIpe-
cii (HADS), mikany nenpecii beka (BDI) ta ankety PHQ-9,
sIKa OIIiHIOE 3alliKaBJEHICTh Y MOBCIKACHHUX CIIpaBax, Ha-
CTpiil i HAsSIBHICTb HETaTUBHUX TYMOK.

CTaTUCTUYHMIT aHAJTi3 TPOBOIMIIN 3a IOITOMOTOIO TTPO-
rpamHoro 3abe3neyeHHst SPSS v.27. KareropianbHi 3MiHHi
MoJaBav y BUIJISIII aOCOIOTHUX 3HAYEHb i YaCTOK, JUIS 1X
aHaJli3y 3acTocoByBasu x2-kputepiil [lipcona (3 momnpas-

80 7419
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50 4444 .
40 37.04* — 38,89
30 21,78
20
0
Nerkuit PC PC cepenHbOi TSKKOCTI Tsokkuin PC
o BigminHuia = lyxe gobpuit o [obpuit = MocepeaHiit = MoraHui

PucyHok 1. 3arasbHa oLjiHka cTaHy 340POB’s
y xBopwmx Ha PC 3a TsokkicTio (6asm 3a wikanoio EDSS, %)

Mpumitkn: * — p < 0,05 nopiBHAHO 3 BiAgNOBIiAHUMU
nokasHukamm xsopux 3 PC cepeaHbOi TSDKKOCTi;

#* — p < 0,05 nopisHaHO 3 BignoBigHUMMN
nokasHukamu xsopux 3 PC Tspkkoi popmu.

V #&I_I_A 037 ‘ ‘ ‘
Nerkuit PC 38,89
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cepenHbol 138,71
TAKKOCTI 12,90
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S 1667 138,89
sk PC 555 :
I

0 5 10 15 20 25 30 35 40 45

B Habararo ripLue, Hix pik ToMy O [lewwo ripwe, Hix pik ToMy
O MpuBnu3Ho Tak camo, ik pik Tomy ™ [lewio kpalije, Hix pik Tomy

B 3HayHo KpalLle, HiX pik ToMy

PucyHok 2. OuiHka cTaHy 340pOB’si xBopux Ha PC
3a TSOKKICTIO 3a wkasioto EDSS rnopiBHIHO 3 MUHYIUM
pokom (%)

Mpumitka: * — p < 0,05 nopiBHSAAHO 3 BiaNoOBiAHUMYN
nokKasHuKamu XBopux 3 Ts)kKkoro ¢popmoro PC.

koo Merca 3a HeoOximHocTi). KiabKicHi 3MiHHI OLIiHIOBa-
JIN 1K CEpelHE 3HAUeHHsI T cTaHJapTHE BiIXWieHHS (1St
JIaHKUX i3 HOpMaJIbHUM PO3moiiioM) abo sK Meniany [Q1;
Q3] (m1s HeHOpMaJbHO PO3MOMAiIeHUX AaHuX). s mo-
PiBHSIHHSI BUKOPMCTOBYBaIU KpuTepii MaHHa — YiTHi abo
Kpackena — Yosutica. sl OLiHKM pU3KKY NENPECUBHUX
CTaHiB po3paxoByBaiM BigHoIlIeHHs maHciB (OR) y Mexax
95% nosipuoro intepsany (CI).

PesyAbTaTH

Ha puc. 1 HaBeneHO aHaJIi3 CAaMOOLIIHKM CTaHy 300POB’sI
xBopux Ha PC.

3a cTyreHeM TSDKKOCTI 3a 1mKajiow EDSS xBopux 6yi1o
posnoaineHo Ha 3 rpynu: gerkuii PC (n = 54), PC cepen-
HbOI TsKKOCTI (n = 31) Ta Tskkuii PC (n = 18).

AHani3 BCTAaHOBUB, 10 OUIBILIICTE XBOPUX 13 JETKUM
cryrieHeM PC owiHIOE CBilf cTaH 370pOB’S SIK XOPOIIMIA.
Bomnouac 44,44 % (31,54—57,74 %) natieHTiB i3 1iei rpy-
Y TIOBITOMUIIM MIPO IOCEPEIHI CTaH 300POB’sI, IO CTa-
tucTUYHO 3Hauymle (p = 0,01) MOpiBHIHO 3 XBOPUMU i3
cepennbolo Tskkictio PC. JInme 1,85 % (07,11 %) xBo-
pux Ha PC i3 1erkum cryneHeM 3a3HauyuIIM, 110 IXHil cTaH
3MI0POB’S € OraHUM, 1110 TAKOX OYJI0 CTATUCTUYHO 3HAYY-
M (p < 0,05) mopiBHSIHO 3 IHIIMMU rpyrnamMu. XBopi i3 ce-
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PucyHok 3. MowupeHicTb genpecii
3a onutyBanibHUKoMm beka y xsopux Ha PC i3 pi3Hoto
TSOKKiCTIO 3a wwkanoto EDSS (%)

penHbolo TseKKicTio PC 31e6inbiiioro 3a3Havanu, 110 iXHiit
CTaH 310poB’s € nocepentiMm — 74,19 % (57,62—87,80 %),
1o 0ysno cratuctTuaHo 3HauyuMm (p < 0,05) mopiBHsSHO 3
iHmmMu rpynamu. XBopi Ha PC TsKKOTO cTyrieHst Haituac-
Tillle OLIiHIOBAJIM CBiii cTaH K moranuii — 38,89 % (18,32—
61,78 %), i 111 BiIMiHHICTh TaKOX OyJIa CTATMCTUYHO 3Ha-
gymrolo (p < 0,05).

Ha puc. 2 nmomaHo mopiBHSHHSI CAMOOIIIHKM CTaHY
3I0POB’Sl 32 MUHYJIMI PiK i HA MOMEHT OIMTYBaHHS Cepej
XBOPMX i3 pi3HUMU CTyIEeHSIMU TsKKOCTi PC.

[Mpu aHami3i 3MiH cTaHy 3MOPOB’sl 32 OCTaHHI piK ce-
pen MOCIiIKYBaHUX TPYN BUSBJICHO, 110 KOXHUI 11’ SITHIA
XBOPUIA i3 JIETKUM cTyreHeM TsekkocTi PC, Tooto 20,37 %
(10,80—32,03 %), Bin3HauaB MOTipIIEHHS CTaHY MTOPiBHSIHO
3 MUHYJIMIM POKOM. Y TPYITi CEPeAHBOTO CTYIEHS TSKKOCTI
1Ieil MOKa3HUK CTAaHOBMB MPAKTUYHO TPETUHY XBOPUX —
32,26 % (17,23—49,46 %), Tomi SIK y TPYIIi 3 TSDKKUM CTY-
neHeM PC moripliieHHsI clocTepiragaocs: y KOXXHOIO II0C-
TOTO ydacHWKa JociaimkeHus — 16,67 % (3,55—-36,77 %).

CTaTUCTUYHO 3HAYYIIUX BiIMIHHOCTE MiX rpynaMu BH-
siBJieHO He Oyio (p > 0,05). XBopi 3 TskkuM ctynieHeM PC
BipOTiTHO YacTillle MOBIZOMJISUIM IIPO 3HAYHE IOTipIIeHHS
CBOTO CTaHY 37I0POB’SI TIOPiBHSIHO 3 TOTEPEeIHIM POKOM —
27,78 % (10,14—50,07 %), 110 Oy/I0 CTATUCTUIHO 3HAYY-
M (p = 0,01) mopiBHSIHO 3 XBOPUMMH i3 JIETKUM CTYIIEHEM
TSXKKOCTI.

Ha ocHoBi mpoBeneHO1 OLIIHKM [ICUXOEMOLIIITHOTO CTaHy
xBopux Ha PC i3 pi3HUMU CTYIEHSIMU TSIKKOCTI Tepeoiry
PC 6yno BcraHOBJIEHO, 1110 TIOTAHWIT HACTpill, IpUTHIYe-
HIiCTh a00 BimuyTTs1 O€3MOPaJHOCTI HAYACTIllIE 3yCcTpivaiu-
Csl Y XBOPUX i3 TSDKKUM cTyIeHeM repebiry PC — 16,67 %
(3,55-36,77 %) — y nopiBusinHi 3 3,70 % (0,36—10,32 %)
y TPyIIi XBOpHX i3 JerkuM crymneHeMm ta 6,45 % (0,65—
17,59 %) y rpyIii XBOpHX i3 CepenHiM CTYIIEHEM TSKKOCTI
(p > 0,05). XBopi 3 IeTKUM CTYyIIEHEM TSIKKOCTi BipOTiTHO
yacTille MOBiIOMJISLIM PO BiACYTHICTh ITOraHOI'O HACTPOIO,
MPUTHiIYEeHOCTi a60 BiguyTTs Oe3mopamHocti — 42,59 %
(29,82—55,89 %), 1110 3HAYHO TIEPEBUIIYBAJIO TTOKA3HUK Y
TPYITi XBOPUX i3 TSKKUM cTynieHeM PC — 16,67 % (3,55—
36,77 %) (p = 0,047).

HeratuBHi nymMKu mpo cebe, SIK-OT BiIUyTTS po3dapy-
BaHHS Y1 HEBUTIPABIAHHS CIIOJIiBaHb POAMHU, MaiiKe 1110~
IHsT BUHUKamn y 22,22 % (6,60—43,66 %) XBOpUX i3 TSLKKMM
cryneHeM PC, 110 OyJio BiporigHo 4JacTillle, HiXK Y XBOPUX
i3 merkum cryneHem — 5,56 % (1,09—13,16 %) (p = 0,04)
Ta i3 cepeaHiM cTymeHeM TskkocTi — 3,23 % (0—12,19 %)
(p=0,03).

CyiumuaanbHi IyMKH, SIKi BKJIOUYaJIU PO3IYMH TIPO
CMEpTh UM 3aMOmiSHHS co0i IKoau Oilbllle MOJOBUHU
yacy, CIoCcTepiraancs Jullie y TBOX XBOPUX: OJHOTO 3 JIeT-
KUM cTyreHeM TskkocTi — 1,85 % (0—7,11 %) ta ogHOTO
3 TsoKKUM ctyrienem PC — 5,56 % (0—20,42 %). Kinbka

KniHiyHo BupaxeHa aenpecis

CybkniHiyHO BupaxeHa aenpecis

BigcyTHicTb aenpecii
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Cy6kniHiYHO BupaxeHa TpuBora
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PucyHok 4. MowupeHicTb TPUBOrM Ta Aenpecii 3a rocnitasbHOIO WKaJiol TPUBOIrY i genpecii y xeopux Ha PC
3 pPi3HOI0 TSXKKICTIO 3aXBOPIOBaHHS 3a Lkasotl EDSS (%)
Mpumitkn: * — p < 0,05 NopiBHSAAHO 3 BiANOBIAHNMMN NOKa3HUKaMu XBOpuXx i3 nerkoto ¢popmoiro PC; # — p < 0,05
MOPIBHSHO 3 BiAMOBIAHUMU NMOKa3HUKaMUN XBOPUX i3 TsHkkoio popmoro PC
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JHIB Ha MicsiLb Taki 1yMKu dikcyBanucs y 12,96 % (5,42—
23,13 %) XBOpUX i3 ISTKMM CTYIIEHEM TSKKOCTi, Y 16,13 %
(5,52—30,89 %) xBopux i3 cepenHim ctyrenem tay 11,11 %
(1,18—29,20 %) xBopux i3 TsKKUM ctynieHeM PC (p > 0,05).

Ha puc. 3 HaBeneHi naHi 111010 MOMIMPEHOCTI AeTpecii
3a mKaoo beka y rpymax XBopux i3 pi3HOIO TSKKICTIO 3a
mkanow EDSS.

[IpoBenene mocmimkeHHs He BUSIBUIO CYTTEBUX BiIMiH-
HOCTel y MefiaHHUX Oanax genpecii Mix rpynamu: 11 [6;
16] GaniB y XBOpHUX i3 JIETKUM cTyrneHeM Tskkocti PC, 11
[8,5; 18,5] 6aniB y xBopux i3 cepenHim cryneHem ta 14 [11;
19,8] 6aniB y xBopux i3 TsKKUM cTyrneHem (p > 0,05). Oxn-
HaK TsKKa JeTpecisi crocTepiranacs HaifuacTillie y XBOpux
i3 TsoxkkuM cryneHeMm PC — 11,11 % (1,18—29,20 %), Toni
SIK Y XBOPUX i3 JIETKMUM TepediroM 3aXBOprOBaHHs BOHA pe-
ectpyBanacs pimure: 3,70 % (0,36—10,32 %) y rpyrri Jlerko-
ro ctyneHs ta 6,45 % (0,65—17,59 %) y rpyni cepeaHbOTO
crynens (p > 0,05) Tsxkkocti PC.

Ha puc. 4 HaBeneHO pe3yabTraTy OLLiHKK TPUBOIM 32 TOC-
MiTAJIbHOIO IIKAJ010 TPMBOTU Ta AEMPECii y IpyIax XBOPUX
Ha PC i3 pi3HUM cTyneHeM TSKKOCTI 3a mkanow EDSS.

OTpuMaHi JaHi Mokasajiu, 10 MeaiaHHi 6aau TPUBO-
I'M CYTTEBO HE BiIPi3HSUTUCS MiX IpyIaMK Ta CTAHOBWIIH 6
[4,3; 9,8] GaniB y XBOpUX i3 JIETKUM CTYIEHEM TSXKKOCTI,
8 [5; 10] 6aniB y xBopux i3 cepenHim cryneHem Ta 8 [4,5;
11,8] 6amiB y xBopux i3 TskkuMm crynenem PC (p > 0,05).
OpHak cyOKJTiHIYHO BUpaXkKeHa TPMBOTA BipOTiIHO YacTille
crocTepiragacsl y XBOpHX i3 CepeIHiM CTYIIeHeM TSLKKOCTL
MOPIBHSHO 3 XBOpUMU i3 jierkuM cryrneHeM PC: 35,48 %
(19,88—52,87 %) npotu 14,81 % (6,70—25,42 %) Binmo-
BigHO (p = 0,03). [TosloBUHA XBOPUX i3 TSDKKUM CTYTIEHEM
PC — 50,00 % (27,71-72,29 %) — mana KJiHi4HO BUpa-
KeHY Jerpecito, 1o O0yio BiporinHo Oiiblie MOpiBHSIHO
3 inmumu rpynamu: 14,81 % (6,70—25,42 %) y xBopux i3
JIETKUM cTyIieHeM Tskkocti (p = 0,002) ta 16,13 % (5,52—
30,89 %) y xBopux i3 cepenHiM cTyreHeM TsoKkocTi PC
(p=0,01).

Ha puc. 5 HaBeaeHO 3a1eXKHICTb PiBHS A€TIpecii Bil CTy-
neHs TsKKocTi y xBopux Ha PC (p = 0,002 3a kputepiem
Kpackena — Yomtica).

Pesynbratu cBigyath mpo Te, 1110 BipOTiAHO HAWBUILI
MelliaHHi 0any memnpecii CrocTepiraancs y XBOpux i3 TsoK-
kuMm crynieHeM PC — 10,5 [7; 11] 6auniB, Toai Ik HallHUXKYi
3HAYEeHHsI OYJIM Y XBOPUX i3 JIETKUM CTYTIEHEM TSKKOCTI — 5
[2; 9] GaniB, a TAaKOX Y XBOPUX i3 CEPEIHIM CTYyTIEHEM TSIK-
kocTi — 7 [4; 9] 6anis (p < 0,05).

O6roeopeHHs

Pesynbrat mpoBeneHoro 10CiIKeHHS IEMOHCTPYIOTh
BUPAXXEHUIi BIUIMB CTymneHs TSoKKOcTi PC Ha ¢y’ eKTHBHE
CIIPUIAHSITTSI CTAHY 370POB’sl, piBeHb JIeNpecii Ta TPUBOTH,
a TaKOX Ha TICUXOEeMOLIHMUIA CTaH 3arajioM, 1o0pe Kope-
JIIOIOTh i3 TaHUMU iHIITWX JOCTiTHUKIB. Pe3ynsraTu omyosi-
KOBaHWX JOCTIIKEHb CBIiMIaTh MPO Te, 110 BUKOPUCTAHHS
OKpEeMUX IIKajI a00 CyOIIKaJ Il OLIHKY ASTIpecii Ta BTOMU
MOK€ TTOKPAIMTU TOYHICTb pe3yJIbTaTiB. Y HaIlIOMY JTOCJIi-
JI>KeHHI BUKOPHUCTOBYBAJIMCSI CTAaHAAPTHU30BaHI IIKAJIH, SIKi
3a0e3MevyIoTh YiTKe pO3MeXXyBaHHS CUMITOMIB JeTpecii Ta
TpuBoru. Lle BaXaMBO, OCKiTbKM MEPEKPUTTSI MOKA3ZHUKIB

105 (O Nercuia PC

| PC cepenusoi
TRKKOCTI

7 B Trmwid PC

1,78

i 1 a

PucyHok 5. MegiaHHi 3Ha4yeHHs genpecii
3a rocnitasibHOIO LLUKaJiolo TPUBOIU i aenpecii
y xBopux Ha PC 3 pi3HOIO TSXKKICTIO 3aXBOPIOBaHHS
3a wkanoio EDSS (6ann)

]

y Pi3HUX IIKaJaX MOXe YCKJIa[HIOBAaTH iHTePIIpeTallilo pe-
3yJIbTaTIB [8].

CraH 310poB’st xBopux Ha PC i3 pi3HUMU CTyneHsIMU
TSKKOCTI 3a mKajaoo EDSS neMoHCTpye 4iTKy 3a1eXKHiCTh
BilI IporpecyBaHHs XBOPOOU. BilbIIicTh XBOPUX i3 IETKUM
cryneHeM PC oliiHIOE CBiii CTaH SIK XOpPOLIWii, TOMi K Y
XBOPHUX 13 TSKKMM CTYNEHEM 4YacTillle CIOCTEepPiraeTbes
HeraTMBHA caMOOIliHKa 310poB’s. Taki criocTepexxeHHsI
BiAMOBiAalOTh JAaHUM MpPO T€, LIO CTYIiHb iHBaTigAU3aLlil
3a mKanoio EDSS cyrreBo BriMBae Ha SIKiCTh KMTTS Ta
dbyHkiionanbHMit cratyc naiieHTis [11]. Y Hauomy nocii-
JKeHHI HaWBUILI MeaiaHHI Oaiu mempecii Ta HaliBUIIA IT0-
IIMPEHICTh KJIiHIYHO BUpaxKeHOI AeIpecii CIocTepiraancs
y TPYIIi XBOPUX i3 TSDKKUM CTYIIEHEM TSIXKKOCTI 3a IIKAJIO0
EDSS, 110 Bianosigae BUCHOBKaM MOIEPeaHiX TOCTiIKeHb
PO 3B’SI30K MiX iHBa/liAM3alli€l0 Ta 1eNPECUBHUMU PO3-
Jnagamu [12].

Jlerpecist Ta TpMBOTA YaCTO CYIPOBOIXYIOTh XBOPUX
Ha PC i MoxyTh MaTu pi3HUIT piBEeHb BUPAXKEHOCTI 3a-
JICKHO Bif CTyIeHS TSXXKOCTi 3axBoproBaHHS [8]. He-
raTUBHUIA TICUXOEMOLiHUI BMIUB nporpecyBaHHsi PC
MiATBEPJKYETHCS TaHUMU TIPO Te€, 11O JAEIpecis, TpU-
BOra Ta CTpeC € MOIIMPpeHUMU (paKTopaMu, SIKi HMiIBU-
LIYIOTh PU3UK 3aTOCTPEHb XBOPOOU Ta 3HAYHO YCKJIaJ-
HIOIOTH JIikyBaHHs [13]. ¥V Hammomy mociiaxXeHHi TsSKKa
Jernpecis 3Ha4HO YacTille AiarHocTyBajacs y XBOpUX i3
TSEKKUM ctynieHeM PC, 110 y3TroJiKyeTbCs 3 pe3yJibTa-
tamu McKay et al. [14], siKi cBiguaTh Mpo 3B’SI30K MixX
MIpOTpeCyYBaHHSIM iHBaJigM3aIii Ta ICUXOEMOLIHHUMN
posnagamu.

Kpim Toro, ricuxosoriuyai mpo0jeMu, Taki SIK BiTdyTTs
0e3ITopagHOCTi, HETaTUBHI AyMKU PO cede Ta CyilmaanbHi
IYMKHU, € YaCTUMU CEPEl XBOPUX i3 TSKKUM cTyrieHeM PC.
i pe3ynbTaT y3romxyioThcs 3 BucHoBKamu Feinstein and
Pavisian [12], sKi onucaau 3B’SI30K MiXX ICUXIYHUMU PO3-
JlalaM1, COLLiaIbHOIO 130JIS1Ii€10 Ta PU3UKOM CaMOryocTBa
y xBopux Ha PC.

[linBuIilleHHST piBHSI CYOKJTIHIYHOI TPUBOTU CEpel XBO-
PHX i3 cepelHiM CTyreHeM TSKKOCTI MOXe OyTH MOB’si3aHe
i3 colliaTbHUMM Ta TICUXOEMOILIIHHUMM 3MiHAMU, SIKi BU-
HUKaIOTh Ha IMOYAaTKOBHUX eTamax iHBajmimm3amii. Lle Bi-
noOpaxae CKIAIHICTh TICUXOJIOTIYHOTO aganTyBaHHS 10
XPOHIYHOTO MPOTPECYOUOro 3aXBOPIOBAHHS, 1110 TAKOX
MmiaKpecaoeTbes B podoTi Murphy et al. [15], siki akuieHTy-
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IOTh yBary Ha MecMMiCTUYHOMY CTaBJE€HHI 10 MalilOyTHbHOTO
cepen xBopux Ha PC.

Takum yMHOM, OTpUMAaHI pe3yJbTaTh CBiAYaTh MPO He-
00XiTHICTb KOMITJIEKCHOTO ITiaXoay a0 JiikyBaHHs1 PC, sikuii
BKJTIOUAE MEIMYHY, TICUXOJIOTIUHY Ta COLliaIbHY MiITPUMKY.
Taxwuii mmioxiog Moxe 3HU3UTH TATap 3aXBOPIOBAHHS, 3MEH-
IIUTY PUBHK JIETTpecii Ta TPUBOTH, a TAKOX MOKPAIIUTH 3a-
rajapHy sIKicTh XuTTs y xBopux Ha PC [10]. 3Baxarouu Ha
3HAYHY NOIIMPEHICTh AIpPECii Ta TPUBOIU Cepell XBOPUX HA
PC, HeoOxigHO BIpoBaIKyBaTH KOMILJIEKCHI MiAXOIM 10 iX
nikyBaHHs. [lcuxocouiagbHi BTpydyaHHsI, CIIPSIMOBaHi Ha
3HMXKEHHS PiBHSI IeNpecii Ta TPUBOTU, MOXYTh ITO3UTUBHO
MO3HAYUTUCS Ha SIKOCTi KUTTSI XBOPUX i 3MEHIIUTH TPO-
ssBu PC [16]. KpiM Toro, TpuBaa IMCUX0JIOTiYHA MiATPUM-
Ka MOXe IOTIOMOTTH TallieHTaM Kpallle aganTyBaTUCs Ta
3MEHIINTU PU3UK COLIaTbHOI i30JIS1Iil.

BucHOBKMU

IlpoBeneHuit HaMu aHasi3 MiATBEPAUB BIUIUB CTY-
neHs TsKKocTi y xBopux Ha PC 3a mkamoro EDSS Ha ix
GiznyHMi Ta IIcuxoeMoLiiHui ctad. OTpuMaHi TaHi Ta-
KO BKa3yloTh Ha BaXJIMBIiCTb iHTErpallii ICUXOJIOTIYHOI Ta
COlLliaJIbHOI MiATPUMKH B IpOrpaMu JOMOMOTY XBOPYM Ha
PC, ocobnuBo Ha eTamax MporpecyBaHHsI 3aXBOPIOBAHHSI.
[Topasbliiie BUBUEHHSI B3a€EMO3B’SI3KY MiX JeTpeci€lo, Tpu-
Boroto ta nporpecyBaHHsiM PC e BaxJMBUM ISl po3po0-
KM MYJIBTUAMCUMITIIHAPHOTO IMiIXO/Iy, CIIPSIMOBAHOTO Ha
3HMXKEHHSI TICUXOJIOTIYHOTO TTapsl Ta MiABUILEHHS SIKOCTI
SKUTTSI MTALLIEHTIB.

Ernani HopMu. locnimkeHHsT OyJ0 OpraHi3oBaHe 3
JMOTPUMAHHSIM YCiX €TUYHUX HOPM, PEKOMEHIOBAHUX iH-
CTUTYLIHMMU Ta HalliOHAJbHUMU KOMiTeTaMU 3 €TUKH, a
TaKOX IMOJIOKEHD [ebciHehKOI nekitapaltii 1964 poky 3 ypa-
XYBaHHSM 11 MOAAQIBIIMX MMOMPABOK i OTpUMaio odiliiiHe
CXBaJIEHHS Bill KOMICii 3 eTUKM HayKOBUX TOCiIKEHb, EKC-
MepUMEHTAJTbHUX PO3PO0OK Ta HAyKOBUX POOIT JIEBIBCHKO-
ro HalliOHAJILHOTO MEIMYHOTO YHiBepcuTeTy iMeHi Jlanuna
Tanunpkoro (mpotokon Ne 12 Bin 20 nmucronana 2023 poky).

IndopmoBana 3roma. Bin KoxkHOro naiieHTa OTpPUMAaHO
iH(pOpMOBaHYy 3romy.

KonduikT inTepeciB. ABTop 3asiBjsie PO BiICYTHICTH
KOHJIIKTY iHTepeciB i BacHOI (hiHaHCOBOI 3alliKaBJIEHOCTi
MpU MiArOTOBIII 1aHOI CTaTTi.

Indopmauis npo dinancysanus. Po6ora BUKOHaHa Bill-
MOBITHO 10 TIJIaHY HAyKOBUX JOCTIIXKEeHb Kadeapu HeBpoO-
Jiorii JIbBiBCHKOTO HALIiOHAJTEHOTO MEINIHOTO YHiBEPCUTE -
Ty imeHi Jlanuna [anuubkoro « BUBYEHHS MepcrneKTUBHUX
0i0JIOTIYHUX, TeHeTUYHUX Ta HEHPOpamioIOTIYHUX Map-
KepiB KJIIHIYHOTO IIepediry po3cissHOro CKjiepo3y», HOMep
nepxasHoi peectpauii 01220202000, Ta He Majia CIIOHCOP-
CbKOI MiATPUMKH.
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Assessment of depression and anxiety in patients with multiple sclerosis depending
on disease severity according to the EDSS

Abstract. Background. The study was aimed at analyzing the im-
pact of multiple sclerosis (MS) severity according to the Expanded
Disability Status Scale (EDSS) on the physical and psycho-emo-
tional state of patients, in particular on the level of depression,
anxiety and self-assessment of health status. Objective: to deter-
mine the features of the psycho-emotional and physical state of
patients with MS depending on disease severity on the EDSS and
using standardized depression and anxiety assessment scales. Ma-
terials and methods. The cohort comprised 103 individuals with a
confirmed MS diagnosis, categorized into three groups based on
EDSS-assessed severity: mild (n = 54), moderate (n = 31), and se-
vere (n = 18). Psychological state was assessed using the Hospital
Anxiety and Depression Scale, the Beck Depression Inventory, and
the Patient Health Questionnaire-9. Results. Patients with mild MS
predominantly rated their health as good, whereas those with mo-
derate MS frequently reported a fair condition, and individuals with
severe MS commonly identified their health as poor. Notably, the

highest median depression scores (10.5 [7; 11] points) and preva-
lence of clinically significant depression (50.00 %) were observed
in the severe MS group. Subclinical anxiety was disproportionately
prevalent among patients with moderate MS (35.48 %) compared
to those with mild MS (14.81 %). The analysis revealed distinct tra-
jectories for depression and anxiety depending on disease severity,
with psychological distress intensifying in tandem with MS progres-
sion. Conclusions. The findings underscore the critical necessity
of integrating MS severity into holistic assessments of physical and
psycho-emotional health. The data advocate for comprehensive
treatment paradigms encompassing both medical interventions and
targeted psychosocial support to ameliorate depression, anxiety, and
fatigue. These insights establish a framework for advancing person-
alized therapeutic strategies in MS management.

Keywords: multiple sclerosis; depression; anxiety; Beck Depres-
sion Inventory; Hospital Anxiety and Depression Scale; Expanded
Disability Status Scale
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2KHI «KniBCbkQ OBAQCHQ KAIHIYHA AIKQPHS», M. KuiB, YkpaiHa

OUiHKAO KAiHIYHOT ePEeKTUBHOCTI TO NePeHOCUMOCTi
OPUriHOABHOIO T reHepPUYHOro eTOPUKOKCUObyY
Y NALIEHTIB 3 6OAEM Y HUXKHIN YOCTUHI CNNHU

Pe3tome. Axmyaavnicmo. binv y cnuni € 00uicto 3 Hailbinbuw nowupenux ckape ceped 0opocaoeo HaceaeHHs. 6yOb-
K020 6iKY ma couianvHo-exonomiunoeo cmamycy. 3a danumu BOO3, do 80 % nodeii cmukaromcs 3 yum cmaHom
xoua 6 pazy ceoemy ncummi. Haiibinvw nowupernoro rokanizauiero 6oato € HuycHs yacmuna cnutu (low back pain).
Mema: npoananizysamu 63a€m036’33Ku Midc eqpeKmMUGHICMIO, CYReHeM NOACSUIeHHS. CUMNIMOMIE Ma OUHAMIKOH
20CMPO20 HeCNeUUMiUHO20 MEXAHIUHO20 001608020 CUHOPOMY 8 HUICHIL YACMUHI CNUHU Y NAUIEHMIB 3 0eceHEPAMUBHUMU
3aXB0PIOGAHHAMU XpeOma 3a1edicHO 8i0 BUOPAHO0 NIKYBAHHS OPURIHANBHUM A0 2eHepUMHUM HeCMepoioHUM npomu-
sananshum npenapamom. Mamepiaau ma memoou. Y docrioncenns: 6y10 exarouero 60 ocio 3 2ocmpum 601b08UM
CUHOPOMOM 8 HUMICHIT YaCMUHI CNUHU HA (POHI DeceHepamueHUX 3aX60PHO6AHL XpeOma, 6 Momy 4ucii cnoHOUAbO3Y,
0Cmeoapmpo3y xpebma, Has6HOCMI epudic OUCKI8, CMEH03Y XpeOmogoeo KAHAY, NOPYUEeHHs CMAMUKU Xpeoma, sKi
36epmanucs 3a amOyAamopHol0 ma CMayioHapHor A0NoMoeor 00 Heepoaoed. Yci nayieHmu UNAOKOBUM YUHOM
(KooicHULl Opyeuil) Oyau po3nodineHi Ha 08i epynu 0451 NIKYBAHHS OPUSTHANLHUM YU 2CHEPUHHUM eMOPUKOKCUOOM — He-
CMepoioHUM NPOMU3ANAALHUM NPEenapamom, uo ceaekmuero onokye L[OI-2. Peyabmamu. Ouinka supasicenocmi
001606020 CUHOPOMY 8 HUJICHII YACMUHI CNUHU 3a BI3YANbHOK AHAN020800 WKAAOH CEIOUUMb NPO me, W0 NauicHmu
000X epyn Ha MOMeHM NOHAMKY O0CAIONCEHHS CIMAMUCMUMHO 3HAUYW0 He PIBHUAUCA 30 YUM NOKA3HUKOM. Ha 7-ii denb
NIKYBAHHS PI3HUYS MidIC epynamu 0yaa cmamucmu4Ho He 3Havyua, are Ha 14-ii dens 3HudxiceHHs 60410 6 epyni 1 0yn0
cymmego binvuium — 00 pieHs 5 banie npomu 3nudicerHs 0o pieus 20 6anie y epyni 2 (p < 0,001). Oyinka ounamiku
BUPadNCEHOCMI HelipOnamu4Hoeo Komnonenma o6oaro 3a onumysanvtuxom pain DETECT ceiouums npo me, wo Ha no-
YAMKOBOMY emani epynu Maiu Cmamucmu4Ho 3HA4YuLy pi3HULI0 3a PAXYHOK OLabul UPaNceHoi (uujoi) ouiHKu 6 epyni
1 — 15 6anie npomu 11,5 6ana y epyni 2. Ha 7-ii i 14-ii Oenb pisHuys mixc epynamu 6yaa cmamucmu4Ho He 3Ha4yuja
(epynu 6yau cniecmaeni), are Ha 14-ii derb 3HUMICEHHS 0010 6 epyni 1 6yn0 dewjo binbur cymmesum — 00 pieHs 2 banié
npomu 3HUMNCeHHs1 00 pieHs 3 banig y epyni 2. unamixa nokasznuxa pain DETECT 6yaa cmamucmu4Ho 3Ha4yuor 6
00ox epynax (p < 0,001) 3 0-e0 do 14-e0 Ons aikysanns. He 6yn0 susenerHo cymmesoi pisHuyi mixc nayieHmamu epyn
30 03HAKAMU UEHMPANbHOI ceHcumu3ayii (6i0n08ioHO 00 OYIHKU 3a ONUMYBANbHUKOM 3 UEHMPAAbHOI ceHcumu3sayii) 6
oKpemi nepioou cnocmepedicents (epynu cniecmaghi). [Ipomey epyni 2nokasHuk ceHCUmu3ayii 3aauuages npaKmu4Ho
He3MIHHUM 3a nepiod docaiddiceHHs, a 6 epyni 1 cnocmepieanocs NOCmMynoee 3HuM CeHHs NOKA3HUKA, PI3HUYS K020 34
nepiod 3 0-20 0o 14-20 dnst docsiena cmamucmuuroi 3nawumocmi (p = 0,029) — 3 22 0o 17,5 6anra. Bucnoexu. Bubip
0pu2iHanbHO20 emopukokcuby 6 003i 90 me das 3acmocyeanns npomseom 14 Onie 6ipoeioHo i npoeHo308aH0 Mas Kpawy
ehekmueHicmb ma nepeHoCUMicmb BIOHOCHO 2eHePUUHOT MONCKYU.

Knro40Bi ciioBa: 6iab y nuorcniii vacmuni cnunu; decenepamuéni sminu 6 xpedbmi; 20cmpuii 6inb; Hecneyu@iunuii
MexXaHiuHull 601b08Ull CUHOPOM; HOUUUENMUBHULL Oinb;, HelUponamuyHuil Oinb; HecmepoioHUuil NPOMU3aNaIbHUll
3aci6; opueiHanbHUil emopuKoKcuod,; eeHepuyHUL emopuKoKcud
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Bctyn

binp y cniuHi € onHi€0 3 HAOUIBII MOUIMPEHUX CKApT
cepell 10pOoCIoro HaceaeHHs Oyab-sKOro BiKy Ta colliaib-
HO-eKOHOMIYHOTO cTarycy. 3a gfanumu BOO3, 1o 80 % mnio-
Jiel CTUKAIOThCS 3 IIMM CTAHOM X0o4a O pa3 y CBOEMY KUTTI
[1]. HaiiGinpim nmoimmpeHoto Jiokajizalieo 0oJio € more-
pex, TouHime HkHs yactuHa crimau (BHYC, low back
pain), 110 OMUCYETHCS K OiIb MixK HMXKHIM KpaeM pedep
i ckiankamu cigHuib [2]. bine y nmonepeky € oCHOBHOIO
MPUYMHOIO iHBaJIiTHOCTI B ychoMy cBiTi [3]. JItonu yacriiie
3aJIMIIaI0Th pOOOTY yepe3 Oisib y MomnepeKy, Hixk yepes 1y-
KpOBMIi ia0eT, apTepiaJibHy TilepTeH3i10, HOBOYTBOPEHHS,
OpOHXiaJIbHY acTMYy, CEpLIEBi i 3aXBOPIOBaHHS OpraHiB Au-
XaHHS pa3oMm [4].

¥V 2020 potii 6i1b y TOniepeKy TOpKHYBcs 619 MinbitoHIB
JIIofeil y BCbOMY CBITi, i, 3a OLliHKaMM, KiJIbKiCTh BUTIAIKIB
3pocte 10 843 minbiioHiB 10 2050 poKy mepeBaxkHO Yepe3
301IbIIIEHHS HaCeJIeHHS Ta CTapiHHs [2].

BHYC moxHa BiguyTu B Oynb-sikomy Bili. [Tommupe-
HicTb 3pocTa€ 3 BikoM a0 80 pokiB, y TOl yac sIK HaiOiIb-
112 KiJIbKiCTh BUMAAKiB 00110 y TTOMNEepeKy MpUMagae Ha BikK
50—55 pokiB. Kpim Toro, BHUC uacrtiiie TpamisieTbest y
KiHOK [5]. binb y crniuHi, 1110 TpuBae 10 4 TUXHIB, PoO3Lii-
HIOETBHCSI SIK TOCTPUIA, 8 XpPOHIUHUIA O1JIb — TOI, 1110 TPUBAE
moHan 12 TuxkHiB [6].

Hecneundiuynuii 0inp € HAWIMOIIMPEHIIIUM IIPO-
sssoM BHYC (6au3bko 90 % BumaznkiB) [5], ToO6To 6ib He
MOB’SI3aHUN 3 BimOMUMM iH(MEKLiSIMU, ITyXIUHAMU, CUC-
TEMHUMU 3aXBOPIOBAHHSIMU, MepeoMaMu ab0 BUBUXaMU
i Mae nmepeBakKHO MexaHiYHUM xapakTep [7].

He3sBaxxarouu Ha BUCOKY MOIIMPEHICTh, Oib y morepe-
Ky Mae€ 3arajioM XOpolluii mporHo3. binpuiicts enizonis
TOCTPOTO i MiArOCTPOTo OO0 3HAYHO 3MEHIITYIOTHCS MPO-
TATOM 6 TVIKHIB MPU TIOMIipHiii iHTeHCUBHOCTI 60110 (6 3a
10-6anpHot0 mKanow; 95% J11 Bix 3 no 10). OnHax aBi Tpe-
TUHU JIOJEH 3 JerKuM 00JieM Yy CIIMHI Bce Il BigdyBaIn
cumnitomu yepe3 3 micai (67 %, 95% 1 Bin 50 mo 83) i
yepe3 12 micsuis (65 %, 95% 1 Bin 54 no 75) [4, 8].

binb y HUKHi YaCTMHI CIIMHU YacTO 3yMOBJICHUIA Ha-
SIBHICTIO ITeBHUX (haKTOPiB PUMKY, SIKi MOKHA MTOAIMTHU Ha
4OTUPHU OCHOBHI rpyn# [9, 10]:

— iHOMBinyasbHi (KiHOYa CTaTh, HU3bKUIT PiBEHb OCBi-
TH, HEJIOCTATHIN COH, TIOTIOHOMAIIHHS, TpUBaJje rnepedy-
BaHHSI 32 KEPMOM);

— i3nyHi (TpUBaje CTaTUYHE TMOJIOXKEHHS CITMHU, 1110
MOe TIPU3BECTH JI0 CIa3My M’s13iB HUDKHBOT YACTUHI CTIU-
HU, CTEPEOTUITHICTh PYXiB, HEAOTPUMAHHS €PTOHOMIYHUX
YMOB Ha po0OOYHMX MICIISIX, TpMBajia po0oTa 3a KOMIT I0TepOM
i He3py4yHa 103a);

— MeIWYHi (CKOJIi03, HeMOCTaTHIN (hi3MYHUI PO3BUTOK,
HEJI0CTaTHSI BUTPUBAIICTh M’SI3iB Mpecy Ta CIIUHU, HecTa-
OinbHICTh XpeOTa, aHOMaJIbHa PYXJIMBICTh XpeO11iB);

— TICUXOJIOTiUHi (BUCOKMI piBeHB CTPECY, BEJIUKHIT 00-
CT poOOTH, HE3aAOBOJIEHICTh pOOOTOIO, BiICYTHICTh 31aT-
HOCTI BIUTMBAaTH Ha poOOYY CUTYaIlil0, HU3bKUI piBeHb i~
TPUMKH BilI KOJIeT a00 KepiBHUKIB).

Cepen ocHoBHuxX npununH BHYC Buminsiors: 1) po3-
TSITHEHHSI M’513iB a00 3B’S30K Ta M’S30BO-TOHIYHi CUH-
JIpOMU; 2) AeTeHepallito MiXxpeOlieBoro aAucka (mpoTpyasii,

MpoJarcu, ekcrpysii); 3) mereHepaiito cyrino6is [11]. Lli
CTPYKTYPHi 3MiHA MOXYTb BUKJIMKATHU TakKi BUAU OOJIO:
miodacuianbHuii 6ib, 0k y cyriobax (aceTkoBUX abo
KPUXKOBO-KITyOOBUX), TUCKOTEHHUI1 OiJb, CTIIHATIbHUIA CTe-
HO3 Ta paguKyJasspHuii 6ib [12].

OcteoapTpo3s xpedTa — 11 TUIT JeTeHePaTUBHOTO 3aXBO-
PIOBaHHSI CyTJ100iB, SKUI XapaKTEePU3YETHCS TIEPEBAKHUM
pyiiHyBaHHSIM Xpsiia ¢paceTKOBUX cyrIo0iB. [TomkomkeH-
HSI 3B’130K Ta/a00 AeCTPYKILisl IUCKiB BUKJIMKAE aHOMAJIbHE
HaBaHTaxkeHHs Ha (paceTKOBi CYIJIOOU i € OCHOBHOIO MpPU-
YUHOIO JeTeHepallil Ta aCeNTUYHOTO 3alaJeHHs Xpslia Ta
npuJiersoi Kictku [13].

V pesynbrati JereHepaTUBHUX Ta TUCTPOGIUHNIX 3MiH
y CTPYKTypax xpeOTa (nedopmaltist KiHIEBUX TIACTUHOK,
KpaiioBi po3pocTaHHs, AedopMallisi haceTKOBUX CYTJIO0iB,
nedopMallis Ta TOPYLISHHS LiJTiCHOCTI, 3HIKEHHST BUCOTHU
MiXXpeOlLleBUX TUCKiB, (popaMiHaIbHUM a00 CITiIHAIbHUNA
CTEHO3) Ta MOCTiitHOI MiKpoTpaBMaTu3allii M IKUX TKAaHUH
i 3B’I30K 3MIHIOEThCSI CTAOLIBbHICTD XpeOTa, 1110 ITiABUIILYE
PM3UK HeNpaBUJIbHOI MOCTaBU a00 3MillleHb XpeOlliB, 1110
CIIPUYMHSIE JIiF0 aHOMAJIBHUX CUJI i HAIMipHE HaBaHTaXKEeH-
H$I Ha CTPYKTYpH xpeOTa. Take HepiBHOMipHE HaBaHTaXKEH -
HsI Ha XpeOeT iHilliloe KOMITIEHCAaTOPHI M’ SI30Bi peaxilii, Io-
pyleHHs Tpodiku, nereHepaliro JUCKiB i cyrio0iB yepes
acenTUYHe 3arajeHHsI TKAHUH 3 POpMyBaHHSIM HOIIMIICTI-
THUBHOTO 00JIbOBOTO cUHApoMmYy [11, 14].

JlecTpyKTypallis MiXxpeOlieBUX IUCKIB € HE00OpOT-
HUM TIPOLIECOM, SIKMI XapaKTepU3YETbCs Herpaaalli€io
MaTpPUKCY, BTPaTOIO BOJIOTY Ta MPOTeorIiKaHy hidpo3HuM
KiJIbLIEM Ta BUXOJOM 3a MOT0o MeXi IyJIbII03HOrO siapa, pe-
3yJITOM YOTO € 3MEHILIEHHS BUCOTU Ta (hopMu nucka [15,
16]. JomaTKoBi HaBaHTaxKeHHS Ha BUTUHU ((i3iomoriaHmii
JIOpII03), SIKi MOXYTh OyTH CIIPUYMHEHI MOIIKOIKEHHSIM i
3MIIIIEHHSIM 3B 130K, MOXKYTb ITPU3BECTHU JI0 TTPOTPY3ii AuC-
Ka Ta Kackajy JereHepaTUBHUX 3MiH. MexaHiuHa Harpyra
MPpU BUTUHI CTBOPIOE JONATKOBUM TUCK HA KiHIIEBI 1iac-
TUHKH TiJI XpeOLIiB Ta Kijblie aucka [17], 1o mpu3BoauTh 10
¢dopMyBaHHS Ipuxi. AKIlo rpyxka BUKIMKAE TTOAPa3HEH-
HsI, ME€XaHiuHe MOBEPXHEBE CTUCHEHHSI a00 PO3TSITHEHHS
HEPBOBOIO KOPiHIIS 200 MEHIIMX HEPBiB, 1110 OTOYYIOTh
IUCK, 1€ TPU3BOAUTH A0 BUMIIEHHS 0i0JIOTiYHO aKTHUB-
HUX PEUYOBUH 3 PO3BUTKOM 3allajieHHs Ta BiT4yTTsl 00JIIO0
yepe3 HOLMLENITUBHI HelipoHHI Mepexi [18]. Haramaemo,
1110 HOLIMIICTITUBHUIA O1JIb — 11€ OiJib, 1110 TTOB’I3aHUI 3 aK-
TUBALII€EI0 HOLMIIENTOPIB HAAMIPHUM TIOAPA3HEHHSIM a00
y BIiITOBiAb HA Hil0 XiMIYHUX, MEXaHIYHMX a00 TepMIiTHHNX
rnoapasHukis [19].

TakuM 4MHOM, TOCTPUii OiIb Y MOIIEPEKY MOXKE OYTU pe-
3yJIBTaTOM JereHepaTUBHUX 3MiH Y (haceTKOBUX Cyriobax
Ta iHIIMX CTPYKTypax xpedTa. BiH BUKIUKAETHCS TPIKEIO
NIMCKa, a 32 paXyHOK MOCTiAHOTO MOAPa3HEHHs PELeNTOPiB
yepes pyiiHyBaHHsI TKAHWH Ta MiKpOTpaBMaTHU3allil0o MOXe
MepeTBOPIOBATUCS HA XPOHIYHUI HOUMUETITUBHUI OiJb 3
SIBUIIIAMY TIeprU(pepUIHOIT CeHCUTU3ALTII.

€ maHi, 110 ITOCTifiHA HOUMIIEITABHA CTUMYJISIIIS y TIe-
pudepryHUX HEpBaxX BUKJIMKAE XPOHIUHE 3aMajeHHsl, 110
MPU3BOAUTH 10 3MEHIIEHHS TOPOTY YYTJIMUBOCTI 10 OOJIO-
BUX CTUMYJIiB Ha piBHi 1OPCaJbHOIO TaHIJIi0, a TOJIOBHE —
3aJHbOTO POTY CIIMHHOTO MO3KY 3a paxyHOK (ocdopuiio-
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BaHH$ npoteidkiHa3 A i C, aktubailii peuentopis TRPVI1
i 30inbieHHs1 BUpobaeHHs cyocranuii P i CGRP. Cawme i
3MiHU Ha3MBalOThLCS MepUMEPUUHO0 CEHCUTHU3ALIIELO i Xa-
pPaKTepU3YIOTHCS MiABUIIIEHOIO YYTIIMBICTIO 10 ahepeHTHUX
HEPBOBUX CTUMYJIiB, TAKUX SIK TeTU1O i AoTuK. Llto migBuiie-
HY YYTJUBICTb 11Ie Ha3UBAIOTh NIEPBUHHOIO Tillepajresi€io,
a00 TepBUHHOIO aoauHieo [20].

Konu gerenepatuBHi 3MiHM y XpeOTi IpU3BOAATH A0
YIIKOJIK€HHSI HepBOBOI TKaHMHU (XiMiuHe, MexaHiuHe
ypaxkeHHsI HepBOBMX KOPIHIIIB, TOPCAJbHOIO TaHIIIO,
JPiOHMX HEPBIB, SIKi BPOCTAIOTh Y IUCK), (POPMYETHCST HEeli-
pOIaTUYHUIT KOMITIOHEHT 00JIbOBOTO CUHIAPOMY B HUKHil
yactuHi cniuHu [11]. HeiiponatuyHuii 6ijab MoB’sI3y10Th 3
MEepBUHHUM ypaxkKeHHSIM a00 3aXBOPIOBAHHSIM COMATOCEH -
COpHOi HEPBOBOI cuctemu [21]. YpaxkeHHs repuceprnaHux
HEPBOBHMX BOJIOKOH TIPU3BOAUTH A0 3MiH Y (DYHKITIOHYBaH-
Hi LIEHTPAIIbHOI JIAHKM HEPBOBOI CHCTEMH IIMOIO peakilii
Ha pi3HOMAHITHI MOAPa3HUKHU, TaKi K MEXaHIYHUI TUCK,
XiMiYHi pe4OBUHM, CBITJI0, 3BYK, XOJIOM, TEILIO, CTpec. Bin-
OyBalOThCSI 3MiHU CEHCOPHOI 00pOOKU iH(opMallii B MO3-
Ky, MOpYILIEeHHS (PYHKIIT HU3XiTHUX aHTMHOLIMIETTTUBHUX
MEXaHi3MiB, MOCUJICHHS HOIMUENTUBHUX aKTUBYIOUYUX
msixiB [19, 21, 22]. [HImmMu cioBaMM, 3aIycKarThCsl Me-
XaHi3Mu (popMyBaHHS He TiIbKU TIepudepuyHoi, aie i 1ieH-
TpajbHOI ceHcuTuzauii. Ciif 3a3Ha4UTH, 1110, TTOTIPU YNC-
JICHHI ITaTOTeHEeTUYHiI MeXaHi3MM1 (DOpPMyBaHHSI TOCTPOTO
00JIbOBOTO CUHIIPOMY B HUXKHIli YaCTUHI CIIMHU, BAXKJTUBUM
KOMITOHEHTOM JIiKyBaHHsI 00JIbOBOTO CUHAPOMY Ta 3aIlo-
OiraHHsI XpoHi3allii 00J10 € epeKTUBHE 3HEOOIOBAaHHS Ta
npoTu3ananbHa Teparnis. Came ToOMy B MepILiii TiHiT Tepamil
TOCTPOro HecnelrdiuHOTO MeXaHiuHOTO OO0 B HUKHIi
YaCTHUHI CTIMHU MOpsia 3 QiI3MUHUMM METOJaMU JIiIKYBaHHSI
(mo3oBaHi (hi3u4Hi BripaBU, aKTUBHUIA CITOCIO XXUTTSI, YHUK-
HEHHSI TTOCTIJILHOTO PEXXUMY i IKOMOTa IIBU/IIIIE TTIOBEPHEH-
H$I 10 3BUYAIHOI JisSTIBHOCTI, YHUKHEHHSI CKPYYyBaHHS i
3rMHAHHS TOIIO) 3HAXOIITHCS HECTEPOIIHI ITpOTU3anaIbHi
3acobu (HII33) [23]. Xoua He iCHy€e I'pyHTOBHOI JOKa30BO1
6a3u oo rnepesar nmpyu bBHYC onnux rpyn HI133 Han iH-
IIMMM 111010 3HEO0O0II0BAIBLHOTO e(DEeKTY IPU BiTHOCHO KO-
POTKOYAaCHOMY 3aCTOCYBaHHi, B XO/li KJIiHiYHOI AisSTbHOCTI
HaMu OyJio 3p00JIEHO CIIOCTEPEKEHHS, 1110 MA€ 3HAYEHHS
Te, Y1 BUKOPUCTOBYETHCSI OpPUTiHAJIbHA MOJIEKYJIa TIpernapa-
Ty. Came ToMy HaMU OyJI0 MPOBEIeHE TOCTiIKEHHSI.

Merta AoCHiIKeHHS: TTpoaHaTi3yBaTH B3a€MO3B’I3KU
MiX e(DeKTUBHICTIO, CTYIIEHEM I10JIETIIEHHSI CUMIITOMIB Ta
IMHAMIiKOIO TOCTPOro Hecneln(pidyHOro MeXaHidHOTO 00-
JIbOBOTO CUHIPOMY B HIXKHili YaCTUHI CIIMHU Y MALIEHTIB 3
JIereHepaTUBHUMM 3aXBOPIOBAaHHSIMM XpeOTa 3aIeXXHO Bif
BUOpPaAHOrO JiKyBaHHS OpUTiHAJIbHUM 200 TeHEPUYHUM He-
CTepOiTHUM TIpoTU3ananibHUM npenaparoM (HIT3IT).

MaTepiaAn Ta MeToAmn

VY pocnigxkeHHst O0yja0 BKIoUyeHO 60 0oci6 3 rocTpum
00JIbOBUM CUHIPOMOM Y HUXKHil YaCTUHI CTMHU Ha (DOHI
JeTeHePaTUBHUX 3aXBOPIOBaHb XpeOTa, B TOMY YHCJIi CITIOH-
IUJTIbO3Y, OCTE0apTPO3y XpebTa, HAIBHOCTI TIPOTPY3iii Ta
eKCTPY3ill MiKXpeOleBrX AUCKIB (IpMXK OUCKIB), CTEHO3Y
XpeOTOBOT0 KaHaly, MOPYIIEHHS CTaTUKU XpeOTa (BUIpaB-
JICHHSI/TIOCUJICHHSI TTOTIEPEKOBOTO JIOPI03Y, CKOJIi03), sSIKi

3BEPTATUCS 32 aMOYyJIaTOPHOIO Ta CTALlIOHAPHOIO TOTTOMO-
roro 10 HeBpoJioriB KuiBchbKo1 001aCHOI KJTiHIYHOI JTiKapHi.

V nocnimkeHHs 0y/10 BKIIOUEHO TTAIli€EHTIB BilIIOBITHO
IO KpUTEPiiB BKIIOUEHHS Ta BUKIItoueHHs1. Kputepii BKITto-
YeHHsI: BiK Bix 18 1o 75 poKiB, MiarHOCTOBaHUIA TOCTPUIA He-
cneunivHrif MeXaHiYHWM OiTb Y HYDKHIM YaCTUHI CIIMHU,
110 TPUBA€E MEHIIE 3a 4 TUKHI Ta BUHMKAE He BIIEpIlIe Ha
(¢ OHi XpOHIYHOIO IereHepaTHBHOIO 3aXBOPIOBAHHSI XpeoTa,
3rojla Ha y4acTb y Joc/imKeHHi. Kpurepii BUKIIOUEHHSI: Ba-
TiTHI XiHKM, XiHKW Y Iepio JaKTallii, XiHKH, Y SIKMX € TTi-
JT03pa Ha BariTHICTh, Ta XIHKH, SIKi IJIAHYIOTh 3aBaTiTHITH Y
Mepiofl MPOBeNeHHS KJIiHIYHOTO JOCTiIKeHHST, XPOHIYHUIA
00JILOBUI CUHAPOM, HasIBHICTb «4EPBOHMX MpPariopiiiB»
(HasBHICTb, TaHi B aHaMHe3i a00 03HAKM MOXKJIMBOTO OHKO-
JIOTITHOTO TIPOIIECY, HasIBHICTh IIepeIoMy XpeOI1lsT, JaHi IIpo
TpUBaJe BXMBAHHS TTIOKOKOPTUKOCTEPOIiAiB a00 03HAKU
OCTEOITOpO3Y, 03HAKM CUCTEMHOI a00 JIOKaJbHOI iH(DeKIIii,
CUHIPOM «KiHCBKOI'O XBOCTa»), HasIBHICTb CePIlO3HUX CYy-
MYTHIX 3aXBOPIOBaHb, 110 MOTJIM BIUIMHYTU Ha Pe3yJbTaTh
TIOCHIIKEHHST, CTalisl JeKOMITeHcallii XxpOHIYHUX cCOMaTUY-
HUX 3aXBOPIOBaHb, HASIBHICTb IMPOTUITOKA3aHb 10 TIPUOMY
HII133, a TakoX malieHT BUCOKOI'O CepLIeBO-CYIUHHOIO
pusuky. HeiipoBisyasizailis He Oyjia 000B’SI3KOBOIO, ajie
3a ii HagBHOCTI (nepeBaxkHo MPT mornepekoBoro Bigminy
XpedTa) MU MaJIi MOXJIMBICTh OibII TOYHO BCTAHOBUTU
MPUYUHY OOJTHOBOTO CUHIPOMY.

VciM manieHTaM MPOBOAMJIOCS PEeTesIbHE 3arajlbHO-
KJIiHiuHe (30ip i meTajJbHe BUBYEHHSI aHAMHE3Yy HasiBHOTO
i momepeaHiX 00JILOBUX CUHAPOMIB 3 YTOUHEHHSIM IIPOBO-
Kylouux (pakTopiB, TPUBAIOCTi, iIHTEHCUBHOCTI 60110, Ha-
SIBHOCTI iHIIIMX CKapT i CAMIITOMiB, HASIBHOCTi MOIEPEIHIX
00CTeXXeHb Ta JIIKYyBaHHSI; oIepallii, TpaBMU, iHIII po3Jiaan
OITOPHO-PYXOBOI CUCTEMU TOIIO; iHIII 3aXBOPIOBAHHS, TaKi
SIK J1ia0eT Ta aTepoCKIepo3 HUXHIX KiHIIIBOK, 3aXBOPIO-
BaHHS CEYOCTATEBOI CUCTEMHU, aJiepTii, MOTOYHUI TTPUIIOM
JIIKapChKUX 3aC00iB; CIIOCIO KUTTSI Ta pOOOTH: MAJIOPYXJIH-
BUIi c1miocid poboTH, (izMyHa aKTUBHICTb Y BIJIbHUM 4ac,
MaJTiHHS, BXXUBAHHS aJIKOTOIIO i HAPKOTUKIiB, HAsSIBHICTh
MCUXIYHUX Ta TICUXOJIOTIUHUX PO3JIa/liB) Ta KJIiHIKO-HEBPO-
JIoTiuHe 00CTexXeHHs (3arajibHUil HEBPOJIOTiUHU OIS, B
TOMY YMCJIi 3 OLIIHKOIO PYXOBOi, pedJIEKTOPHOI, YyTIMBOI
cep HUXHIX KiHIIIBOK, BUSIBJICHHSI O3HAK TMOAPA3HEHHS
abo CTMCHEHHsI HEPBOBUX KOPIHIIiB; OTJIs XpeOTa, B TOMY
YKCITi TTAJIbIALIis XpeO1liB, CITHUYHMX HEPBIB i HIKHIX KiH-
LiBOK (MabIIallis apTepiii, YyTIMBUX TOYOK TOIIO)). Y BCix
Mali€HTiB OyB IMPUCYTHIil JIerK1ii a00 MOMipHUIA M’ SI30BO-
TOHIYHUI CMHAPOM 3 (POPMYBaHHSIM aHTAJITiYHOI 11031, 1110
BimoOpaxkajaocsl Ha CTaTHIIi Ta AMHaMILli MallieHTa.

VYciMm manieHTaM MPOMOHYBAJIOCS OLIHUTU iHTEHCUB-
HICTh 0OJILOBOTO CMHIPOMY 3a Bi3yaJlbHOIO aHAJIOTOBOIO
mwkanow (BAIL). dnsa Giabll TOUYHOI XapaKTepUCTUKU
BUKopucrToByBayacs 100-0aiabHa IIKaja BUMIpY, 3TiTHO 3
skoto 0 — BincyTHicTh 600, a 100 6ayiB — MakcuMasb-
HO YIBHUI OiJIb IUIST KOKHOTO IMalli€EHTa. Y HOCTiIKEHHS
BKJTIOYAQJIM MALIEHTIB 3 MiHiIMaJIbHUM BUXimHUM OasioMm 40.

VYciM 00cTexKyBaHUM MPOBOIMIIOCH TECTYBAHHSI 3a CTaH-
IIapTHOIO METOAMKOIO 3a onuTyBajabHUKOM painDETECT
(PD-Q) [24] 3 MeTOIO OLIIHKM HAsIBHOCTi HE TiIbKM HOLIM-
LIENITUBHOTO, ajle HeMpOMaTUYHOro KOMIIOHEHTa 0010,
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SIKMIA KOPEIIOE 3 IHTEHCUBHIIIIMM 0O0JIeM Ta CEepHO3HilIM-
MU CYNyTHIMHU 3aXBOPIOBaHHSIMM (Aerpecis, maHika/Tpu-
BOra Ta po3jiajJiv CHY) Ta MOTipIIEHHSIM SIKOCTi XUTTS [25].
OCKiJIBKM 11i KOMIIOHEHTHU TOTPeOyIOTh Pi3HUX CTpaTerii
JIiKyBaHHSI, TpaBUJIbHA JliarTHOCTUKa 0OJII0 10 Ta il yac
JIIKyBaHHS ayke OaxkaHa. e mae MOXIMBICTD OLIIHUTY He
TiIbKY €(PEKTUBHICTD JIIKYBaHHS, 10 IPOBOAUTHCS, aJle i
CIIPOTHO3YBaTU MOro e(peKTUBHICTh Ta PU3UK XPOHi3allii
00JIbOBOIO CUHIPOMY Ta LIEHTpaabHOI ceHcuTu3allii. PD-Q
€ HaJilHUM iHCTPYMEHTOM CKPUHIHTY 3 BUCOKOIO UYyTJIM-
BicTIO (85 %), criennivunicTio (80 %) Ta MO3UTUBHOIO MPO-
THOCTUYHOIO To4HicTIO (83 %) [24, 25]. OnuTyBaJbHUK
CKJIAZIA€ThCS i3 CEMM 3allMTaHb, 1110 CTOCYIOThCS SIKICHUX
(HeiiponaTUYHUX) XapaKTePUCTUK CUMIITOMIB 0OJItO, SIKi
OLIIHIOIOThCA 3a 5-0abHOO 1IKaJI00. TaKOX OMUTYBaJb-
HUK BKJTIIOYA€ BU3HAYEHHST XapaKTEPHOTO MaTepHy 0ot i
HasSIBHOCTI ippazmiaiiii 60110, sika caMa I1o co0i € ayKe SBHOIO
HEHPOIaTUIHOIO 03HAKO0. MakcumaibHa KiJIbKiCTh OalliB,
sIKa MOXJIMBA 3a ONUTyBaJbHUKOM, — 38. Pesynsrar Bin 0
1o 12 6aniB cBiguuTh 1ipo Many (< 15 %) iMOBipHICTb Heli-
poraTMYHOro KoMmnoHeHTa. Pe3ynbrar Bin 13 no 18 6anis €
HEBM3HAUYEHUM, OJHAK HE BUKIIIOUYAE HAsIBHICTh Heliporna-
TUYHOTO KOMITOHeHTa 60110, Pe3ynbrat Bin 19 no 38 6aiB €
MO3UTUBHUM i CBiTYUTH TTPO BUCOKY (> 90 %) iIMOBipHiCTh
HasIBHOCTI HEPOTIATUYHOTO KOMITOHEHTa 00J110 [24].

OnuTyBaJIbHUK i3 HEHTPAIbHOI CEHCUTHU3AaIlii BUKOPHC-
TOBYBaBCS [UISI JOBEPIIEHHS KIIHIYHOI KAapTUHU, OLIIHKMA
e(eKTUBHOCTI, IPUXUIBHOCTI JIiKyBaHHS Ta HEOOXiTHOCTI
BKJIIOUEHHS B IJIaH JIiIKyBaHHS 1I0AATKOBUX CTPATETiiA.

151 BU3HAYEHHST HasSIBHOCTI O3HAK LIEHTPaJbHOI CEH-
CUTU3alLlil BAKOPUCTOBYBABCS ONMUTYBAIbHUK, IKUI CKJIa-
JMAEThCS 3 IBOX YacTWH. YacTHa A BKIIIOYa€E 25 3aluTaHb,
MOB’A3aHUX 3 KJIiHIYHUMU TIPOSIBAMU 1IEHTPAJIbHOI CEHCU -
Th3allii. Ha KoxxHe 3aruTaHHs MOXHa 1aTh OJINH 3 5 Bapi-
aHTIB BiAmoBinei 3a mkanor Jlaiikepra: Hikosnu (0 6ajiB),
pinko (1 6ai), iHomi (2 6amu), yacTo (3 6amm) abo 3aBxkau (4
0ann). LlenTpanbHa ceHCUTHU3Aallisl BBaXKAETHCSI BUPAXKEHOIO
npu pe3yiabraTi 40 6anis i Oinbire [26]. Yactuna B ormry-
BaJIbHUKa He OepeThCsl 0 yBaru IpM IiIpaxyHKy Oaiis,
MpoTe B Hili MalliEHT MOX€ BKa3aTu, Y1 BCTAHOBIIOBAJIMCS
oMy paHinie giarHosu (i3 7 nepepaxoBaHux: pibpoMiaris,
CUHAPOM XPOHIYHOT BTOMHU, TUCHYHKILiSI CKPOHEBO-HUXK-
HBOIIEJIEITHOTO Cyrjio0a, CUHAPOM IMOAPa3HEHOT KUIIKH,
MirpeHb ab0 roJIOBHMI OiJib HANPYTry, MHOXWHHA XiMiuHa
YYTJIUBICTb i CUHAPOM HECITOKIHUX HiT) i Y1 OYyJIM B HbO-
ro 3 po3namu (merpecist, TPUBOXHICTh a00 ITaHIYHI aTaKu,
TpaBMa IIIHMi), SIKi TaK Y4 iHaKIIe ITOB’sI3aHi 3 SBUIIAMU
LIEHTpaJIbHOI ceHcuTu3aii [27—29].

3a10BOJIEHICTh pe3yIbTaTaMU JIiKyBaHHSI OLliHIOBAIM 3a
5-6anbHolo HmKanor Jlikepra sIK 111 nalieHTa, TaK i 1J1s Ji-
kaps. kana Jlikepra — 11e mKajia-onuTyBaJIbHUK, SIKa BU-
KOPUCTOBYETHCS IIJIsI OLIHKY CTaBJIEHb i JYMOK MAalli€HTIB.
Jliarma3oH 1IKajad MiCTUTh Bij KjacuyHoro 1 6ana 3a Kate-
TOpPUYHE HE3aOBOJICHHS /10 5 OaiB 3a HJIKOBUTE 3a/10BO-
JIeHHs, Jie 3 6anm — 1ie HeiTpajibHa 1mo3uiist. OTXe, OLiHKI
BUIIIE 3 CBimUaTh IIPO 3TOMY, a OLIIHKM HIKYe 3 — HE3TOomy
3 TBePIKEHHSIM IIpO e(DEeKTUBHICTh JiKyBaHHS. 3alIOBHIO-
BaJIMCs BiIMOBiaHI hopMHU Ipo HebaxkaHi MPOsIBU, MTOOIYHY
Ni10 Mperapary 3a Mepioa JOCTiIKeHHS Ta BXKUTI 3aX0I1.

Yci nauieHTH BUNAAKOBUM YMHOM (KOXKHUIA IpyTUii)
OyJv pO3MOAiJeHi Ha ABi TPyNu IJs JiKyBaHHSI OPUTi-
HaJbHUM YU TEHEPUYHUM €TOPUKOKCHUOOM — HECTEepO-
iIHUM MpOoTU3AIaTbHUM IpPErnapaTom, 110 CeJeKTUBHO
omokye LIOI'-2. ITamieHTV OCHOBHOI TPyIIM OTPUMYBaIN
OpUTiHAJBHUN eTOPUKOKCHO y m03i 90 Mr Ha H0o0y mpo-
TsaroM 14 ni6. IlauieHTH Tpynu MOPIBHSHHS OTPUMYBa-
JIM TEHepUYHUI eTOPUKOKCUO iIeHTUYHO, TOOTO B M03i
90 mr Ha noOy npotsiroM 14 ni6. JlomaTkoBo 10 Meau-
KaMEeHTO3HOI Tepamnii mauieHTU 000X IpyIl OTpUMYyBaIu
3arajibHi peKOMEHIallii 11010 CTUJIIO XUTTS, (i3UIHUX
BIIpaB i aJIbTePHATUBHUX, TOOTO HEMEIMKAMEHTO3HUX,
METO/IiB TMOJIeTIIeHHs 00Jt0 (arutikaTopu, aKynmyHKTypa,
Macax Touro). Ilim yac mepmioro Bi3uTy, a TaKOX Ha 7-#
i 14-i1 neHb JiKyBaHHSI MPOBOJAMUIIACS OILliHKA MAlli€HTIB
3a BAILl, TectyBanHs 3a onutyBaibHUKOM painDETECT
Ta ONUTYBAJbHUKOM i3 LIEHTPaJIbHOI CeHCUTHU3alii. 3a-
IIOBOJIEHICTh pe3yJbTaTaMU JIiKyBaHHs Ta HasBHIiCTb
HebakaHol Aii mpenapaTy oliHOBaIM Ha 7-My Ta 14-1y
no0y. 3 orjsgay Ha TpUBAJiCTh JIIKyBaHHS BCi MallieHTH
npuiimanu 40 M maHTOIPa30Jy OJMH pa3 Ha 100y 3a 30
XBWJIMH 10 CHiJaHKY.

CTaTUCTUYHUI aHai3 MaHWX 3MiACHIOBaBCS 3a J10-
IMOMOTOI0 KOMIT'IOTEPHOTO MPOTPAMHOTO 3a0e3MevYeHHs
Microsoft Excel Ta Statistica 13.0.

Vci gKicHi 03HaKM B poOOTi IpeacTaBaeHO y BUTTISIL
pO3MOoIilly JaHUX Y BiICOTKAax 3 aOCOIIOTHOIO KiJIbKICTIO
nauieHTiB (n). g MOpiBHSIHHS TaKUX Pe3yJbTaTiB Mix
rpynaMy BUKOPUCTAHO TOUHUIA KpuTepiii Dimepa (Kkpure-
piit xi-kBanpat). Yci KibKiCHi pe3yabsTaTi MpeacTaBIeHo Yy
BUIJISII OLIIHOK 32 IiKajaMu. Lle mopsinkoBuii TUIT JaHUX,
IUISL SIKUX OyJI0 BUKOPUCTAHO XapaKTEPUCTUKY Y BUTJISII
MeJIiaHu i MiXXKBapTWJIbHOTO iHTepBaly — Me (25—75 %).
It CTaTUCTUYHOI OLIIHKY BipOTiTHOCTI Pi3HUII MiX Tpy-
MaMu JJ1sl TAKMX MOKA3HUKiB BUKOPUCTAHO KpUTepiit MaH-
Ha — YiTHi.

PesyAbTaTH

Y nocnigxeHHi B3sui yyacth 60 oci6 Bikom Bix 30 mo
60 pokiB i3 HecTieUMIYHUM MeXaHIYHIUM 60JIeM Y HYKHiM
YaCTWHI CITMHY Ha (DOHI IereHepaTUBHUX 3MiH y XpeOTi Ta
BiICYTHOCTI JaHUX IIPO «4EPBOHI IIparnopili», siKi OyIu Bu-
NagKOBAM YMHOM pPO3IiJIeHi Ha 2 TPYyIIn.

Ipyru Oynu mopiBHSIHHI 3a CTaTEBUM i BIKOBUM CKJIa-
JIOM TMAli€HTIB, Pi3HULISI MiXX TpynaMu Oyia CTaTUCTUYHO
He 3Hauyma. CepenHiil BiK malieHTiB rpynu 1 cTaHOBUB
45,7 = 14,0 poky, rpynu 2 — 42,6 £ 12,7 poky (p = 0,360)
(Tabm. 1).

3MiHU B HEBPOJIOTIYHOMY CTaTYCi BiATIOBiaIU TiarHO3y
(TTOXXBaBJICHHST OKPEMUX CYXOXXHWJIKOBUX pedIieKciB, TpaH-
3UTOPHE 3HMKEHHSI CUJIM OKPEMUX TPYIT M’SI3iB, CerMeH-
TapHi MOPYIIEHHS YYTJAMBOCTI (HOLIMLIENITUBHI Ta HEMpo-
TMaTUYHI CUMIITOMH ), CUMIITOMY HATSTY, OOMEKEHHSI PYXiB,
M’SI30BO-TOHIYHUI CUHAPOM 3 (POPMyBaHHSIM aHTAITiYHOI
¢dopmu), aje He BimoOpaxkaliCh Ha IKOCTI XKUTTS TMallieHTa.
OcHOBHe 3HaYeHHs JUIs1 QYHKIIIOHYBaHHS Yepe3 HeCyTTEBL
(YHKIIOHAJIbHI MTOPYILIEHHS B HEBPOJOTiYHOMY CTaTyCi MaB
6inb. OTKe, HacamIiepes i Yac JOCHiIKEHHsI OLliHIOBa-
JIach TMHaMiKa 60JIbOBOTO CUHAPOMY.
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OLiHKa BUPaXeHOCTi 00JIbOBOIO CUHIPOMY B HUWXKHi
yacTrHi cniuHu 3a BALLl cBiquuTh Mpo Te, 1110 MalieHTH 000X
IPyN Ha MOMEHT MOYaTKy NOCTiIXKEHHsI CTATUCTUYHO 3HAYY-
IO He PI3HWIKCS 32 UMM [MOKa3HUKOM (iHIIMMU CJIOBaMH,
rpynu Oynu criiBctaBHi). Ha 7-11 neHb JIiKyBaHHS Pi3HULIST MiX
rpyramu OyJsia CTaTUCTUYHO He 3HavyIla (rpyIu 3aUIIaIiCh
CITiBCTABHMMM), ajie Ha 14-i1 JeHb 3HDKeHHS 00JTI0 B TPyIIi 1
OyJIO CyTTEBO OLIBIIMM — 10 PiBHA 5 OaliB — MOPIiBHSIHO 3i
3HIDKEHHSIM 10 piBHs 20 6amiB y rpymi 2 (p < 0,001) (puc. 1).

70
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= QpurinansHui eTopHkoKcHE
 TeHepMYHIH eTOPMKOKCHE
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PucyHok 1. BisyanbHa xapakrepuctunka 60/1b0BOro
cuHgpomy, oyiHeHa 3a BALL y guHamiui
Brpynax 1ta2
lMpumitka: * — cTaTUCTUYHO 3HaYyLLa Pi3HNLS

(p < 0,001) mix nauyieHTtamu rpynu 1 Ta 2 3a OLiHKOIO
3a BALLI.

JunHamika mokasHuka 3a BAIIl € craTucTuuHO 3HAvy-
moto B 060x rpynax (p < 0,001) 3 0-ro no 14-ro qHs JiKy-
BaHHS, Ta B LIJIOMY KJIiHiYHUI edeKT OyB BUIIUIA B TPYITi
1 (Tabu. 2).

He3sBaxarouu Ha BiICyTHICTb JOKa3iB 0e3MmocepeIHEOro
BILUIMBY HECTEPOITHMX MPOTU3AIAIbHUX 3aC00iB HA HEMPO-
NaTUYHUM KOMIIOHEHT OOJII0 B CIIMHI 32 HasIBHOCTI KOPiH-
1IEBOr0 CMHIAPOMY Ta SIBUIL ITepU@EpUUHO] i LIeHTPaJIbHOL
CEHCUTH3allil, Ha MPaKTUIli BOHU YaCTO BUKOPUCTOBYIOTh-
cs1, TOMY B XO[li AOCJIiIDKEHHST TPOBOAMIIACK iX OLliHKA. bysio
3po0JieHe MPUITYILEHHS, 10 ajJeKBaTHe 3HeOOTIOBaHHS B
TOCTPOMY TIEPiOJi Ta MOTYXXKHUI TPOTHU3ANaIbHUI BILIUB
MOX€ 3HU3UTU PU3UK TepudepuyHoi Ta LEeHTPaIbHOI
CeHCHUTHU3Aallil Yepe3 3MEHIIIeHHS! KiJIbKOCTI ITiJl- Ta Ha/mo-
POTOBUX iMITYJIbCIB 3 MOLIKOMKEHNX TKAHUH (SIK XPSIIIiB,
3B’SI30K, M’$13iB, KiCTOK, TaK i pelieNTOPiB Ta HEPBIB) Y IPO-
11eci 3amaaeHHs.

OuiHka AMHAMiK{ BUPaKeHOCTi HEWpONaTUUHOTO
KOMITOHeHTa 6outo 3a onurtyBajbHUKOM painDETECT
CBIIUMTH TPO Te, 110 HA TTOYATKOBOMY €Tarli TPy Majiu
CTATUCTUYHO 3HAUYIILY Pi3HUIIIO 3a paXyYHOK OiJIbII BUpaXke-
Hoi (Bu1IO1) oLiHKY B rpymi 1 — 15 6auniB mporu 11,5 6ana
B rpymi 2. Ha 7-ii i 14-ii neHb pisHULS MixX rpynamu OyJa
CTAaTUCTUYHO He 3Hauylla (ITpymnu Oyiau CIIiBCTaBHi), ajie
Ha 14-11 neHb 3HKEHHsI 00J110 B Tpymi 1 OyJ10 memio Oiabin
CYTTEBUM — 110 PiBHSI 2 0ajiiB MPOTH 3HMKEHHS 10 PiBHS 3
OaniB y rpymi 2. JIlunamika nokasHuka painDETECT 6yna
CTaTUCTUYHO 3HauyIow B 06ox rpymnax (p < 0,001) 3 0-ro
10 14-ro nHst ikyBaHHS (Ta6u. 3).

Tabnuus 1. SaranbHa xapakTepucTuka gocnigxysaunx rpynu 1 1a 2

Mpyna 1 lpyna 2 _
XapakTepucTuku MapameTpu (N = 30) (N=30) p-value
KiHkn n (%) 16 (53,3) 13 (43,3)
- 0,440 (1)
Yonogiku n (%) 14 (46,7) 17 (56,7)
] Me (25-75 %) 46,0 (36,0-52,0) 39,0 (32,0-53,0) 0,430 (2)
Bik (poku)
M (SD) 45,7 (14,0) 42,6 (12,7) 0,360

Mpumitkn: Me (25-75 %) — mepgiaHa i MixxkBapTunbHuii inTepsan; M (SD) — cepeaHs apugpmeTnyHa
i ctaHgapTHe BiaxuneHHs; p (1) — oyiHka BiporigHoOCTi pisHULi MiX rpynaMmmu 3a TO4HUM KpuTepiem Diwepa;

p (2) — ouiHka 3a kpurepiem MaHHa — YiTHi.

Tabnuys 2. AuHamika noka3Huka 3a BALL y nocnigxysaunx rpynu 1 1a 2

MokasHukn MapameTtpu {3":;01) (F'!‘)y:goz) p-value
BALL (0- oeHb) Me (25-75 %) 70,0 (60,0-80,0) 65,0 (60,0-75,0) 0,21 (1)
BALL (7- oeHb) Me (25-75 %) 35,0 (30,0-40,0) 40,0 (30,0-50,0) 0,082 (1)
BALL (14-1 neHb) Me (25-75 %) 5,0 (0,0-10,0) 20,0 (10,0-23,0) < 0,001* (1)
P (Wilcoxon) * *

(0—7-1 peHb) < 0,001 < 0,001
P (Wilcoxon) * *
(7=14-11 neHb) < 0,001 < 0,001
P (Wilcoxon) * -
(0—14-1 peHb) < 0,001 < 0,001

Mpumitkn: TyTi B Tabn. 3-5: Me (25-75 %) — megiaHa i MixkkeapTunabHuii intepsan; p (1) — ouiHka
3a kputepiem MaHHa — YiTHi; P (Wilcoxon) — ouiHka BiporigHOCTi pi3HuLi noka3Huka B guHamiui Ha 0, 7,

14-ii geHb; * — CTaTUCTUYHO 3HAYYLLA Pi3HULS.
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N

He Oyno BUsIBJIEHO CYTTEBOI Pi3HUIII MiX MalliEHTAaMU
IpyI 32 O3HaKaMU LEHTPaJIbHOI CeHCUTU3allil (BiAMOBIAHO
IO OLIIHKU 3a OMUTYBaJIbHUKOM 3 LIEHTPAJbHOI CEHCUTU3a~
11i1) B OKpeMi Mepiou CriocTepexXeHHs (rpynu CriBCTaBHi).
ITpore B rpyri 2 MoKa3HUK CEHCUTHU3ALLi1 3aJIMIIIABCS TTpaK-
TUYIHO HE3MIHHUM 3a IIepiof JOCIIIIKEHHS, a B TpyTIi 1 cImo-
cTepiranaocst MOCTYMOBE 3HUXEHHS TOKAa3HUKA, Pi3HUILIS
siKoro 3a repion 3 0-ro go 14-ro gHs gocsria CTaTUCTUYHOL
3HauyocTi (p = 0,029) — 322 no 17,5 Gana.

V pesyabTati OLIIHKM 3aJ0BOJIEHOCTI JIIKyBaHHSIM 3a
mikasolo Jlikepra, 3a sIKO0 pecrioHAeHTaMu OyJId He TUTbKU
MNali€eHTH, aje i JiKyloui Jlikapi, OyJio BUSIBIEHO, 110 3a/10-
BOJICHICTb pe3yJibTaTaMM JIIKyBaHHS Malli€HTIB Pyl CTa-
TUCTUYHO 3HAYYLIE BiApi3HsUIACs MPOTITOM YChOTO AOCTi-

IKEHHsI, TOOTO SIK Ha 7-i1, Tak i Ha 14-ii neHb. Bulii omiHkmu
BUSIBUJIMCS B rpymi 1 (Tabu. 5).

ITpuitom HI133 moB’s13aHMi1 3 pO3BUTKOM HU3KU HeOa-
JKaHUX e(PeKTiB, pU3UK BAHUKHEHHS SIKUX TIPSIMO 3aJIEKUTh
Bill TPUBAJIOCTI IpUioMy Ta O03U mperapaty. s 3meH-
IIEHHST pU3UKY PO3BUTKY Mo0iuHMX sABuIl 3 00Ky LLIKT Ta
30epekeHHsI TPUXUIBHOCTI MaILliEHTIB A0 JIIKyBaHHS HAMU
OyB 3alpOIIOHOBAaHUI IallieHTaM MPUIioM 3aMmo0iKHOI Te-
parii — manTornpasoi 40 Mr ripotsirom 14 mio.

[IpoTsiroM gociimkeHHsT He OyJIo MiATBEPIKEHO Cep-
MO3HUX MOOIYHUX peaKiliii, SKi MPU3BOIWUIN 10 MPUITUHEH -
H$I y4acTi XBOpOTO B JOCIIKEHHI, Ta iHIIIUX HEraTUBHUX
HacliakiB. Y 26 % marieHTiB rpynu 1 i 50 % obcrexxeHnx
TPYIH 2 peeCTpyBaIn MOOIYHI peaKilil, 110 MPOSIBIISLINCH Y

Tabnunys 3. OyiHka AMHaMiKyn BUPa)KeHOCTi HeliponaTu4YHOro KOMMOHeHTa 060J1i0 3a ONUTYBaJIbHUKOM
painDETECT y nauyieHtiB rpyn 1 1a 2

OuiHka 3a wKanoto Mpyna 1 lpyna 2 _
painDETECT ELELCAL] (N = 30) (N =30) e

0-11 neHb Me (25-75 %) 15,0 (10,0-21,0) 11,5 (6,0-16,0) 0,034* (1)

7-71 neHb Me (25-75 %) 7,0 (5,0-10,0) 6,0 (3,0-9,0) 0,500 (1)

14-11 oeHb Me (25-75 %) 2,0(0,0-4,0) 3,0(1,0-5,0) 0,220 (1)

P (Wilcoxon) _ * *

0-7-i1 fAEHb < 0,001 < 0,001

P (Wilcoxon) - <0,001* <0,001*

7-14-n peHb ’ ’

P (Wilcoxon) . "

0-14- netb - < 0,001 < 0,001

Tabnuuys 4. OyiHka AUHaMiKyn BUPa)>XeHOCTi O3HaK LieHTPasibHOT CeHCUTU3auii y nayieHTiB rpyn foCnigXeHHs

Ban 3a
OonUTYyBaJsIbHUKOM Npyna 1 Mpyna 2 _
3 LEHTPaNbHOT MapameTtpu (N =30) (N=30) p-value
ceHcuTu3auir
0- neHb Me (25-75 %) 22,0(18,0-38,0) 23,5(18,0-31,0) 0,910 (1)
7- neHb Me (25-75 %) 19,5 (15,0-35,0) 21,5(16,0-30,0) 0,344 (1)
14- neb Me (25-75 %) 17,5 (12,0-21,0) 23,0 (17,0-29,0) 0,081 (1)
P (Wilcoxon)
0-7-i neHb 0,159 0,428
P (Wilcoxon)
7-14-lineHsb 0,485 0,812
P (Wilcoxon) .
0-14-i1 neHb 0,029 0,293

Tabnuuys 5. OuyiHka 3a40B0OJIEHOCTI pe3yibTaTaMu JliKyBaHHS Jlikapsl Ta nauieHTa 3a wkaJsoio Jlikepta

LWWkana JlikepTa MapameTpu (Fﬁy;;(;l) (rsy:ggz) p-value
OuiHka navuieHTa
7-1 peHb Me (25-75 %) 4,0 (4,0-5,0) 3,0(3,0-4,0) <0,001* (1)
14-11 peHb Me (25-75 %) 5,0 (4,0-5,0) 4,0 (3,0-4,0) 0,002* (1)
OuiHka nikapsi
7- neHb Me (25-75 %) 4,5 (4,0-5,0) 3,5(8,0-4,0) <0,001* (1)
14-i peHb Me (25-75 %) 5,0 (4,0-5,0) 4,0 (2,0-4,0) <0,001*(1)
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ckaprax 3 6oky LLIKT (rmocnabieHHsI BUIOPOXKHEHb, MeYisl,
Oisib Y XKMBOTI, CyXicTb y poTi). YacToTa mobiuHMX peakiliit
Oyna Hk4oro B rpyri 1 (p = 0,058) i mana MeHIy cepel-
HIO TpUBaJicTh. Pi3HMIIA MiX rpynamu OyJia CTAaTUCTUYHO
He3Hayyllla, MpoTe crocTepiranacst TeHACHIST 10 Kpaliux
pe3yJBTaTiB y TPYIi OpUTiHAJIBHOTO IIperapary.

O6roBopeHHs

PesynbraTty nochiiKeHHs IMHaMiK1 TOCTPOTO Hecre-
11 (pIYHOTO MEXaHIYHOTO 00JbOBOTO CUMHAPOMY B HIDKHIM
YaCTUHI CIIMHU y MALi€HTIB 3 IeTeHepaTUBHUMM 3aXBOPIO-
BaHHSIMU XpeOTa 3aJeKHO Bill 00paHOro JiKyBaHHSI OpU-
riHaJpHUM ab0 reHEepUYHUM MpenapaToM IMokKasaau, 10
90 Mr eTOpMKOKCHUOY MpOTATOM 14 HHIB € e(peKTUBHUM
3ac000M JIJIs1 3MEHILIEHHST 00JII0 Ta TTOKpAIEeHHS SIKOCTI
SKUTTS TMALi€EHTIB 3 JereHepaTUBHUMM 3aXBOPIOBAHHSIMU
xpeOTa. [1poTsirom nepiinx cemMu AHIB JIiKyBaHHS B Ipyri
1 BupaxkeHicTb 00JIb0BOTO cMHIpoMY 3rizHo 3 BAIII 3meH-
munack Ha 50 %, Tomi Ak y rpymi 2 — Ha 38,5 %, iHmuMu
CJIOBaMU, OpUTiHaJbHA MOJIEKyJIa IIepeBakasia 3a e(DeKTUB-
Hictio Ha 30 %. Yepes 14 auiB y rpymi 1 Gys10 1OCSTHYTO
3HAYYIIOrO 3MEHIIIEHHs 00JIbOBOr0 CUHApPOMY Ha 92,9 %
MOPIiBHSIHO 3 BUXiIHUM piBHEM, TOJi SIK Y IpyIli 2 ToJer-
LLIEHHST CUMITTOMIB OyJ10 Jiniie Ha 69,2 %, 1110 3Ha4yILo Bij-
pi3HsLIOCA Bil OCHOBHOI Irpynu. [HIIMMU c10BaMU, OPUTi-
HaJIbHUIA TIpeTriapaT MaB BipOTiHO Kpalily 3HeOO0I0BaIbHY
niro uepes 14 guiB (Ha 34 %).

SAx Bimomo, HI133 He € nmpenapatamu BUOOPY IS JTKY-
BaHHsI HEMponaTUYHOTO 00.110. J1JIs1 IIbOro peKoMeHI0BaHi
mpernaparu 3 TPyl aHTUAEIPECAHTIB i aHTUKOHBYJIbCAHTIB,
ajie Ha TIPAKTUIIi YacTO BUKOPHUCTOBYIOTh came MperapaTi
3 rpynu HI133 [30]. BBaxkaetbes, mo HI133 BruimBawoTh
JIiie Ha rnepudepudHi MexaHizMu 00110 (HOLIMLIETTUBHUI
0isb) i 3amayieHHs.

Sk Bimomo, HIT3IT 3B’a3y10ThCs 3 OiJIKAMM KPOBI, 1110
YCKJIQJIHIOE 1X MPOHUKHEHHS Kpi3b remMaroeHIiedaniv-
Huii 6ap’ep ('ED). Tinbku BinbHa (He 3B’s13aHa 3 OiKaMu
wia3mu Kposi) ¢pakiiss HII3I1 3maTHa mpoHUKAaTH Kpi3b
T'EB. € nmani, 110 He 3B’s13aHa 3 aIbOyMiHAMM IUIa3MU KPOBi
(paxkilisl € HalOIBIIIO caMe B €eTOPUKOKCUOY (OPiBHSIHO
3 inmumu HIT3IT), 1110 ctaHoBUTE 8 %, TOI SIK Y METOKCH -
Kamy — 1 %, a B nukiodpenaky — 0,3 %. Yepes 110 MOXK-
JIMBICTh TpOHUKHEHHS yepe3 ['Eb BiporinHo peanizyeTbest
BIUIMB Tpenapary Ha MeXaHi3Mu pO3BUTKY mepudepruuHoi
Ta LIEHTpaJbHOI ceHcuTm3aii [31].

Takox BiZoMoO, 110 BUpa)kKeHUM TpOoTU3aNalbHUI
edekT, agekBaTHe 3HEOOJIOBAHHS MOXYTH BimirpaBaTh
BaXKJIMBY POJIb Y TIepepUBaHHI TaTOTeHETUIHUX MEXaHi3MiB
¢dopMyBaHHS neprupepuIHOi Ta IeHTPAIbHOI CEHCUTHU3a-
1ii. BBaxkaeTbcsl, 110 XpOHiIUHE 3aIlaJieHHsI pO3BUBAETHCS
HE TUIbKY NP pyWMHYBaHHI TKAHUH i € IXKepeJIoM MOCTiiHO1
iMIyJibcallii, ajie 1 y BiIMmoBifb Ha 3MiHy OajaHCy HOLMIET-
TMBHOI Ta aHTUHOILIMLIENTUBHOI JIAHOK Y LIEHTPaJIbHiil He-
pBoOBiii cucremi. Y 2016 poti Briepiie 6yj10 oKa3aHo, 110
onuH 3 npeactaBHukiB rpynu HI133 — BucokocenekTus-
Huii ifriditop LIOI'-2 eTopukokcnd — e(peKTUBHO yCyBa€e
SIK TIepuGepuaHy, TaK i IeHTpaJIbHy CEHCUTU3ALIII0 TTPU
0CTe0apTPUTi KOJiHHOTO cyrioba. [Ipu oMy BIUIMB Ha
nepudepruyHy i LIEeHTPpaJIbHY CEHCUTHU3ALIil0 OLliHIOBAJH,

30KpemMa, 3a JOIOMOIOI0 KiIbKiCHOIO CEHCOPHOIO TECTY-
BaHHS (piBHi 60JIbOBMX ITOPOTIB), TECTY YMOBHOI MOMYJISI-
uii 6osio, onutyBaibHuka painDETECT Ta iH. 3okpema,
OyJ10 TIOKa3aHo, 1110 4-TUXKHEBE 3aCTOCYBAaHHSI €TOPUKOK-
cuby y no3i 60 Mr/m y MalieHTiB 3 OCTE0aPTPUTOM KOJIiH-
HOTO Cyryio0a 3HaYMMO 3MEHIIYBaJI0 O3HAKM SIK mepude-
pUYHOI, TaK i IEHTpaJIbHOI CEHCUTM3Allii, a TAKOX e(PEeKT
4acoBOi cymallii 00J110, 110 TAKOX € 03HAKOIO 3MEHILIEHHS
LIEHTpabHOI ceHcuTur3allii. Lle cynpoBomKyBanocs moin-
IIEHHSM KJIiHIYHUX ITOKA3HUKIB, TPUYOMY KJTiHiUHE MO~
LIeHHs OyJIO CUJIbHIIIE Y MALliEHTIB 3 OLIbLI BUPAXKEHUMU
03HaKaMW LIEHTPAJbHOI CEHCUTU3Allil, IO HE € TUTIOBUM
s Tpaguniianx HI133 [32].

B iHmmomMy mpociigkeHHi OlliHIOBaIy aHAJITeTUYHY aK-
TUBHICTb €TOPUKOKCUOY Ta JIOpDHOKCHMKAMY Ta iX BILJIUB Ha
LIEHTPaJIbHY ceHCcUTH3aIlio y 60 maiieHTiB 3 XpOHIYHUM
0ojeM B HMXKHIiNM yacTuHi cnuHu. ETopukokcu6 i npop-
HOKCHUKaM TPOIEMOHCTPYBAJIU Pi3HUU CTYMiHb BIUIMBY Ha
3HUKEHHS iHTEHCUBHOCTI 00JII0 Ta IMPOSIBU LIEHTPAJIbHOI
ceHcuTHr3allii. ETopukokcud npoaeMoHCTpyBaB OiJIbIl BU-
paxeHe 3HMXKeHHs1 6010 3a BAILL, 3MeHIIIeHHS aloOAMHi1
Ta 0aJjiiB 32 ONMUTYBaJbHUKOM LIEHTPAJIbHOI CEHCUTM3ALIil
Ha 21-11y 100y JiKyBaHHSI TTIOPiBHSIHO 3 TTOYaTKOBUM PiB-
HeM. JlomaTkoBo Ha (POHI 3aCTOCYBaHHSI €TOPUKOKCHOY
crocTepiragoch 3MEHIIEHHSI HelponmaTUYHUX TIPOSIBiB
3a onutyBaJbHUKOM painDETECT, a Takox 30iiblIeHHS
IMOpOTy OOJI0 IO Ta ITiCJI TECTY YMOBHOI MOMYJISIIIL 000
[33]. I1omiOHi pe3yabTaTy MU OTPUMAJIH i B HAILIOMY J0-
crimxeHHi: nuHaMmika nmokasdHuka painDETECT (Bupa-
JKEHOCTi HeMpoImaTUYHOro KOMIIOHEHTa 00J110) OyJia cTa-
TUCTUYHO 3HauyI1ow B 0060x rpymnax (p < 0,001) 3 0-ro no
14-ro nHs nikyBaHHs. 30kpema, Ha 14-Ty 100y maiieHTH
OCHOBHOI IPYITM 3asiBJISUIU TIPO 3MEHILIEHHST BUPaXKEHOCTI
HeMpONMaTUIHOTO KOMITOHEeHTa Ha 86,7 % TOPiBHSIHO 3 TT0-
YaTKOM JIIKyBaHHSI, a TalliEHTU TPYITU MOPiBHSIHHS — Ha
73,9 % 3 TeHIOEHIli€0 A0 Kpalloro pe3yiabraty B Ipymi 1
Ha 17,3 %. TakoxX B OCHOBHili TpyIi Ha 14-Ty no0y JiKy-
BaHHSI CITOCTEPIrajiocsi CTaTUCTUYHO 3HAYYIE 3MEHIIIEH-
Hs O3HaK LIEHTPaJIbHOI CEeHCUTH3allil IoHalMeHIIIe Ha
20 % (p = 0,029), 110 MOXHa, iIMOBIpHO, MOSICHUTU BHU-
paxeHUM mpoTu3anaibHuM edexkrom. LlikaBo, 1110 Tem
3HUKEHHST BUPAXKEHOCTi 03HAK LIEHTPaJIbHOI CEHCUTHU3allil
B I'PYIIi OpUIiHAJIBHOIO €TOPUKOKCUOY Ha 33,5 % mnepe-
BaXkaB BilMOBiIHWI MOKA3HUK Yy TPyIi TeHepuKa Ha 7-ii
IIeHb JiKyBaHHS, a Ha 14-i1 meHb IMTOKa3HUK IEeHTPaJIbHOL
CEHCUTHU3Allil B TPYITi TeHepurKa IMOBEPHYBCS Maiixke 0 T0-
YaTKOBOTO PiBHS.

Crnin 3a3HauMTH, 110 3aI0BOJICHICTh pe3yJbTaTaMu JIi-
KyBaHHS SIK JIiKapsl, Tak i Mali€eHTa CTaTUCTUYHO 3HAUYIIIO
BiJpi3HsIIacsa MixX rpyrnamMu. 30KpeMa, OpUriHaJIbHUI TIpe-
rnapar MaB Kpally e(peKTUBHICTb Ta Kpalily TEPEHOCHUMICTb.

BUCHOBKMU

[MpoaHanizyBaBiIM B3a€EMO3B’SI3KM MiX TMHAMIKOIO 3a-
XBOPIOBaHHSI, IIEPEHOCUMICTIO JIIKyBaHHSI, e(DEKTUBHICTIO
(IIBUAKICTIO HACTAHHS TIOJIETIIEHHST Ta CTYITEHeM 3MeH-
LLIEHHSI TOCTPOro Hecrer(ivHOro MeXaHiYHOTO GOJILOBOTO
CUHAPOMY B HYDKHill YaCTMHI CIIMHM) Y MALIIEHTIB 3 IereHe-
pPaTMBHUMM 3aXBOPIOBAHHSIMU XpeOTa 3aJIexKHO Bill 00paHOro
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N

BupoOHuKa HIT3I1, MoXHa AiiiTH BUCHOBKY, 1110 OpUTiHAJIb-
HMI1 eTOpUKOKCHO B 1031 90 MT MpU 3aCTOCYBaHHI TPOTSITOM
14 nHiB BipOTigHO i MPOrHO30BaHO MaB Kpally e()eKTUBHICTh
i IepeHOCUMICTb BiTHOCHO TEHEPUYHOI MOJIEKYJIN.

KonduikT inTepeciB. ABTopu 3asiBISIOTH TTPO BiICyT-
HicTb KOH(JIIKTY iHTepeCiB Ta BIacHOI (hiHaHCOBOI 3a1liKaB-
JIGHOCTI IIpH ITiATOTOBLIi JAHOI CTATTi.
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Evaluation of clinical efficacy and tolerability of original and generic etoricoxib
in patients with low back pain

Abstract. Background. Back pain is one of the most common
complaints among adults of all ages and socioeconomic status. Ac-
cording to the World Health Organization, up to 80 % of people
experience this condition at least once in their lives. The most com-
mon location of pain is the low back. Purpose of the study: to ana-
lyze the relationships between the effectiveness, degree of symptom
relief and dynamics of acute nonspecific mechanical pain syndrome
in the low back in patients with vertebral degenerative diseases,
depending on the selected treatment with the original or generic
nonsteroidal anti-inflammatory drug. Materials and methods. The
study included sixty people with acute low back pain syndrome on
the background of vertebral degenerative diseases, including spon-
dylosis, vertebral osteoarthritis, the presence of herniated discs, spi-
nal stenosis, violations of the statics of the spine. All patients were
randomly (every other) divided into two groups for treatment with
original or generic etoricoxib, a nonsteroidal anti-inflammatory
drug that selectively inhibits cyclooxygenase-2. Results. Assessment
of the severity of low back pain syndrome on the visual analog scale
shows that the patients of both groups at the beginning of the study
did not differ statistically significantly. On day 7 of treatment, the
difference between the groups was not statistically significant, but
on day 14, the pain reduction in group 1 was significantly greater —
to the level of 5 points, compared with a reduction to 20 points in
group 2 (p < 0.001). Assessing the dynamics of the neuropathic pain

component severity using the painDETECT questionnaire shows
that at the initial stage, the groups had a statistically significant dif-
ference due to a more pronounced (higher) score in group 1 — 15
points versus 11.5 points in group 2. On days 7 and 14, the differ-
ence between the groups was not statistically significant (the groups
were comparable), but on day 14, the reduction in pain in group 1
was somewhat more significant, to the level of 2 points versus the
reduction to the level of 3 points in group 2. The dynamics of the
painDETECT indicator was statistically significant in both groups
(p <0.001) from day 0 to day 14 of treatment. No significant differ-
ence was found between the groups in terms of central sensitization
(as assessed by the central sensitization questionnaire) during sepa-
rate observation periods (the groups were comparable). However,
in group 2, the sensitization index remained practically unchanged
during the study period, and in group 1, it decreased gradually, the
difference for the period from days 0 to day 14 reached statistical
significance (p = 0.029), from 22 to 17.5 points. Conclusions. The
choice of the original etoricoxib at a dose of 90 mg for use for 14
days reliably and predictably had better efficacy and tolerability
compared to the generic molecule.

Keywords: low back pain; vertebral degenerative changes; acute
pain; nonspecific mechanical pain syndrome; nociceptive pain;
neuropathic pain; nonsteroidal anti-inflammatory drug; original
etoricoxib; generic etoricoxib
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boxxeHko H.A.
/\bBIBCbKWY HALIOHQABHWI MEANYHUE YHIBEPCUTET iMEeHi AQHUAQ [AAMLIbKOrO, M. /AbBIB, YKpQiHQ

OUiHKO HEMPOMOAYAITOPHUX ePeKTiB
npu TPUBAAOMY KYPCI AiIKYBAHHS LUTUKOAIHOM
Y NALIEHTIB 3 XBOPOO6OIO APIOHUX CYAUH
rOAOBHOIO MO3KY

Pesrome. Axmyaavnicmo. Xeopoba Opionux cyoun 20a0er020 mozxy (XAC I'M) € nowupenorw namoaozicto,
AKA BUHUKAE BHACAIO0K NOUWKOONCEHHS OPIOHUX CYOUH 20A108H020 MO3KY, W0 Npu3eo0ums 0o 020 XpOHIUHOI
imemii. XJIC I'M noe’azana i3 25 % eunaodkie imemiunux incysvmie i 45 % — cyounnoi demenuyii. OcHo8HUMU
cumnmomamu XJ[C I'M € nopyuienns nam’ami, pozaadu ysaeu, hepenaou Hacmporo, NOpYueHHs Xo0U, Hep8ogo-
neuxiuni poznadu. Papmakonoeiuni nioxodu do aikyeanns XJC I'M 3aruwaromscs Hedocmamubo 6UGUEHUMU |
b6azyrombcs Ha oomediceHill Kinbkocmi ocaioxcenb HU3bKoi skocmi. Llumukonin € HeliponpomeKkmopHum 3acooom,
W0 BUKOPUCIMOBYEMbCS 0A51 NOAINUEHHS KOCHIMUBHUX (OYHKYILL [ RIOMPUMKU CIMPYKIMYPU HellpoHis. STk npekypcop
docghamudunxoniny 6in cnpuse cmabinizauii KAIMUHHUX MEMOPAH, 3MEHULeHHIO [WeMIYHO20 NOUK 00X CeHH S i nio-
mpumye cmpykmypHy yinicHicms Heliponie. Kpim moeo, npenapam cmumynroe cunmes auemunxoniny, 8aicaueo2o
Helipomediamopa 6 npoyecax nam’smi ma HaguauHs. Kinvka docaiodncens i Memaananizie npooemoncmpyeanu
NO3UMUBHUL 8NAUE UUMUKOAIHY HA KOCHIMUBHI, eMOUIlHI Ma n08ediHK08I po31adu, SKi 4acmo acoyitoromscs 3
X C I'M, wo pobums ueti npenapam nepcnekmueHum 3acobom y mepanii yiei namosnoeii. Heuwjodasno ¢ Ykpaini
3apeecmpo8ano HOBULL npenapam yumurkoniny y gopmi nepopansrozo posuuny — Heipoyumun® C 200 ma.
s ouyinku ti0eo KainiuHoi egpekmusnocmi npu mpusanomy (20-oennomy) 3acmocysanti 8 ocio i3 ypaxceHHAM
OpiOHUX CYOUH 20108HO20 MO3KY PO3NOUUHAEMbCS NONYAAYiHe docaioncenHs: « Ouinka HellpoMoOyAIMOPHUX
ehexmie nid wac mpueano2o AiKyeanns yumuxoainom y navienmie iz X4 C I'M». Mema: niomeepoumu kainiumy
ehekmusHicms i 6eznexy mpueanoeo sacmocyganns npenapamy Heipouumun® C y nikysanni nayienmie i3
XPOHIMHUMU YepeOpo8acKyASIPHUMU NOPYUIEHHAMU (X60p0o00I0 OPIOHUX CYyOuH 20408H020 MO3KY). Mamepiaiu
ma memoou. Lle kainiune docaioxcenns npoodumscs Ak bazamouenmpoge nicaapeccmpauyiiine oocepsauyiiine
(HeinmepeeHuyiiine) iokpume HenopieusnbHe Kainiune. Tlayicnmu npoxo0umumyms KOMHACKCHI, KAIHIYHI ma
napaxainivyni oocmedcenHs. Yci 6onu ompumaroms Halikpauje AiKy8anHs 8i0n08i0HO 00 HAYIOHAAbHUX PEeKO-
Mmendauiii i cmanoapmig, 3ameepdcenux Minicmepcmeom oxopoHu 300pog’s hid uac docaidcenns. Ionyaayis
nayienmis. Ocobu 3 XpOHIYHUMU UepPeOPOBACKYAAPHUMU NOPYULEHHAMU (X80p0O0I0 OpiOHUX CYOUH 20108HO20
MO3KY) 6ydymub 8Katoueri 8 docaidycenHs 6 okpemux uenmpax Ykpainu. Kpumepii egpexkmuenocmi ma 3miHHi.
OCHOBHOI 3MIHHOI € 3MEHUIeHHS IHMEHCUBHOCII CUMNIMOMIE a00 iX 3HUKHEeHHS [ NOAINUWeHHs 3a2albH020 CIAHY
nayienma. Ilepsunni kKinyesi mouxu epekmuenocmi docaioxncysarozo npenapamy. IlepeurHoro KiHyeeow mou-
K010 € 00cmedceHHs 3a 00n0M020i0 20CNIMANbHOT wiKanu mpusoau ii denpecii ma MoupeaabcovKkoi wikanu oyiHKu
KOeHImueHux QyHKuiil, sKke aikap npogooumume amOy1amopHo 045 ni0sUUeHHs PIGHs 00Ka3080cmi npenapamy
Heupoyumun® C do ma nicas mepanii. Bmopunni kinyeei mouxu eghpekmuenocmi 00caioNcy8ano2o npenapamy.
Bmopunnumu Kinyegumu moukamu € epekmusHicmos 8mpy4anHs ma 6e3neka, nepeHocumicme npenapamy;
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3MiHU cynymHboi cumnmomamuru. Bucrnoexu. Xeopoba OpioHux cyouH 201081020 MO3KY € NOWUPEHOIO NAMO-
aoeiero. Dapmarxonoeivni nioxoou 00 ii NIKY8aAHHS 3aAUULAIOMbCI HEOOCMAMHbBO BUBHEHUMU Ma OA3VIOMbCS HA
obmedxcerill Kinbkocmi eunpobysars HU3bKoi skocmi. JlocaioxncenHs nokasanu, wo 3acmocy8ants YUMUKoAiHy
Y 8i0n08i0HUX 003aX D0Ope nepeHOCUMbCsL Ma 3MEHULYE BUPANCCHICIb KOHIMUBHUX, eMOYILIHUX | N08EOIHK08UX
posnadie, axi € xapakmeprumu cumnmomamu XJ[C I'M. Busuenns egpekmusrocmi, beznexu ma nepeHocumocmi
npenapamy Heipoyumun® C y aikyeanni nayicumie iz xeopo60io OpiOHUX CYOUH 20108HO20 MO3KY CAPUAMUME
PO3YMIHHIO poAi HellponpomekmopHoi mepanii 6 nepebiey yiei namonoeii.

Knouogi ciioBa: xeopoba Opibrux cyour 201061020 MO3KY; UUMUKOAIH; KOSHIMUGHI NOPYUIEHHS; HEIPONPOMEK -
yis; Hetipoyumun® C; demenyis; Hetposanaients,; peabirimauyis

Ilpomokoa 6idxkpumozo 6GazamoueHmposozo nicas-
peecmpauitinozo oocepeauitinozo (neinmepeenuiinozo)
HOCIMMAPKemun206020 parH0OMI306aH020 00CAIONCEHHS 3
OUIHKOI0 KiHUEe8020 pe3yabmamy edhexkmuenocmi, besnexu,

neperocumocmi aikapcokozo 3aco6y Heiipouumun® C npu
AIKYGAHHI NAUIEHMIB 3 XPOHIMHUMU CYOUHHUMU UePeOPaIbHU-
Mu pozaadamu (X60po6oro OpiOGHUX CYOUH 20.106H020 MO3KY).

OGI'PYHTYBOHHS

XBopobOa ApiOHMX CymuH rojaoBHOro Mo3ky (XJC
I'M) — 1e maroJiorisi, 1110 XapaKTepU3yEThCS YpaxKeHHIM
IpiOHUX apTepili, apTepios, KamijsipiB Ta BEHYJ rOJIOBHO-
ro Mo3Ky. BoHa € oiHi€10 3 TOJJOBHUX MPUYMH XPOHIYHOI
11epeOpOBACKYJISIPHOT HEIOCTATHOCTI Ta KOTHITUBHUX ITOPY-
meHb. [IpyumHamMu 1 pO3BUTKY MOXYTh OyTH apTepiaibHa
rinepreHsis, aiadbet, aTepocKIepo3, a TAKOX CTapiHHS. Y
nmaToreHe3i MaroTh 3HAUCHHST YpaskeHHsI CYIIMH, sSIKi TIpu-
3BOJISITH IO XPOHIUHOI illleMii MO3KY, 110 BUKJIMKAE TO-
IIKOIKEHHS 017101 peYOBUHM Ta B ITOJAIBIIOMY YTBOPEHHS
JlaKyHapHUX iHpapkTiB. [lalieHTH MOXYTh CKap>XKUTHUCS
Ha KOTHITUBHI po3iaau (MOpyIIeHHs MaM’sTi, yBaru, KOH-
LIeHTpallii), eMOLiliHy J1a0ibHICTh (YacTi 3MiHM HACTPOIO,
NeTIpeCUBHI MpPOsSIBU, MPOOJIEeMHU 31 CHOM), MOPYILIEHHS
piBHOBaru, CroBUIbHEHY XO/y, LIyM Y ByXax Ta MOCTiHHUI
TOJIOBHUI O1JIb, @ TAKOXX HA PYXOBi Ta YyTTEBI MOPYIIEHHSI.
Osnaku X/IC I'M Hepigko 3HaXOASATh BUITAAKOBO ITif Yac
KT a6o MPT roysoBHOro Mo3Ky B 0Ci0 06€3 SIBHOTO HEBPOJIO-
TiYHOTO aHAMHe3y, BHACJIIJJOK YOT0 ypaXKeHHSI Ha3UBalOTh
MOBYAa3HUMHU a00 MPUXOBAHUMMU. TaKOX MPU LILOMY T1O-
Jajplie TICUXOHEBPOJIOTiYHE 00CTEKEHHS MOXKE BUSIBUTH
O3HakKM ab0 CMMIITOMU HEHPOKOTHITMBHOI AMCQYHKIII,
pO37aau HACTPOIO YU MOBEIiHKM, MOPYIIEHHS XOA1, iHIIIi
PYXOBi po3anu, eKcTpamnipaMilHi CUMIITOMU, arlaTito, ae-
Mpecito Ta 3arajibHe 3HUXKEHHS MPOILYKTUBHOCTI, SIKi paHi-
11Ie MOB’A3yBaJIM 3 HOPMaJIbHUM cTapiHHsAM. [l niarHoc-
TUKU BUKOPMCTOBYETHCSI MAarHiTHO-pe30HAaHCHA TOMOTpa-
i, sika 103BOJISIE BUSIBUTU MiKpOiH(MapKTH, Jeiikoapeo3
Ta 3MiHU y Oijiii pedoBuHi. OCHOBHI ITiIXOOU BKJIIOUAIOTh
KOHTPOJIb apTepiaIbHOTO TUCKY, METa0OJIUHY Tepalriio, a
TaKOX BUKOPUCTAHHSI HEMPOMPOTEKTOPIB, TAKUX SK L1~
TUKOJIiH, IJIsI TOJIIMIIEHHS KOTHITUBHUX (DYHKIIIH i 3MEeH-
LIEHHS HaCIiaKiB imemii. 1o 20 % 6e3CMMIITOMHUX JTIOAEH
NOXUJI0ro Biky MapTh MPT-o03HakKu CymIMHHUX JIaKyH,
1110 TIOHAJ YABiYi MiABUIILYE PUKUK MOMATBIIOTO iHCYJIBTY
Ta JeMeH1ii. XBopo0a ApiOHMX CYIMH rOJIOBHOTO MO3KY €
BaXKJIMBOIO MIPUYMHOIO KOTHITUBHOTO 3HMXXEHHS Ta MOXE
MPU3BOIUTH OO CYIMHHOI IeMEHIIii, TOMy CBO€JYacHa Jia-
THOCTHMKA Ta JIIKyBaHHSI MalOTh KJIIOUOBE 3HAYEHHSI.

LluTukoniH € HeHpONMPOTEKTOPHUM 3aCO00M, KU
3aCTOCOBYETDHCS IS MOJIMILIEHHS KOTHITUBHUX (DYHKITiM
i MiATPUMKM HEHPOHAIbHOI CTPYKTYPHY MPU XBOPOOi Apid-
HUX CYIMH MO3KYy. JlaHa maToJiorist XapaKTepu3y€eThbCs ypa-
KEHHSIM ApiOHUX CYIAWH, 110 MPU3BOAUTH 10 XPOHi3allil
MpoleCy, a caMe A0 KOTHITUBHUX MOPYIIEHb, i MOXe OyTH
MPUYMHOIO CYJAMHHOI IEMEHIIil.

Lutrkomnin sk ipekypcop docdaTunnixosiny cripusie
crabinizailii KJIITHHHUX MeMOpaH, 3MEHIIEHHIO TOIIKO-
IKeHb, BUKJIMKAHUX iIlIEeMi€l0, Ta MiATPUMIII CTPYKTYPHOI
HiticHocTi HelipoHiB. [lpenapaT TaKoX CTUMYJIIOE CUHTE3
AlleTUIIXOJIiHY, SIKMI € BaXXJIMBUM HEMPOTPAHCMITEPOM Yy
mpolecax naM’siTi Ta HaBYaHHSI.

VY 2004 p. ony6J1iKOBaHO pe3yJbTaTU CUCTEMATUYHOTO
KOKPaHiBCbKOTO OTJISIY, MPUCBAYEHOTO e(heKTUBHOCTI Ta
Oe3neni MUTUKOJIHY Y JIIKyBaHHI KOTHITUBHUX, €MOLili-
HUX Ta MTOBEJiIHKOBUX MOPYIIEHb, MOB’I3aHUX 3 XPOHIUHU -
MM 1iepeOpaibHUMU po3JIalaMU Y JIFOJIEH TTOXUIIOTO BiKy. Y
CUCTEeMAaTUYHUI OIS Oy/I0 BKIIOUEeHO 12 paHmoMizoBa-
HUX IUT1a1e00-KOHTPOJhOBAHUX TOCIIXKEHb 3a y4acTio 942
MALiE€HTIB JITHHOTO BiKYy 3 BiIIIOBIZIHMMU IMOPYLICHHSIMU
BHACJIIIOK XpPOHIUHMX LiepeOpalibHUX po3JafiB. 3aBoaH-
HSIM aBTOPiB OyJia OlliHKa BIUTMBY Teparlii HUTUKOJiHOM Ha
yBary, nam’sitTb, MOBEAiHKY, CAMOKOHTPOJIb, 3aTaJIbHUI1 CTaH
nauieHTa, a TakoX BU3HAUCHHSI O€3MeKU Ta MOKJIMBUX I10-
6iuHuMX eekTiB UUTUKOJiHY. [T00iUHI eheKTH HUTUKOJIIHY
BiI3HAYAIMCh 3HAYHO pijillie, HiX IMPY BUKOPUCTAHHI I1J1a-
11e60. 3p00JIeHO BUCHOBOK, 1110 TepalTisl HUTUKOJIIHOM 0e3-
MeyvHa i Jo0pe MepeHOCUThCS MallieHTaMu. ABTOPU OTJISILY
HaroJIOCWIN, 110 3arajloM IIUTUKOJIiH YUHUTh TOMipHUIA i
CTiliKMIi TTIO3UTUBHUI BIUIMB Ha XPOHIYHi IIepeOpoOBaCcKy-
JISIpHI po3jaaud, 0COOJMBO PO3JIaau IMaM’sITi, PO3yMOBUX
31i0HOCTE Ta KOHTPOJIIO 32 MOBEIiHKOIO.

VY 2015 p. ony6JikoBaHO pe3yJbTaTy BiIKpPUTOTO Oara-
toueHTpoBoro nociimkeHHs: IDEALE, nposeneHoro B Ita-
71ii. Mloro oco6IMBiCTb — TPUBAIHI EPiO CIIOCTEPEKEHHS
nauieHTis (9 Mic.). MeToro 0ys10 BU3HaUeHHSs e(heKTUBHOC-
Ti Ta 6€3IMeKK NepopaabHOi (POPMU LIMTUKOJIIHY Y TIAlli€H-
TiB JIITHBOTO BiKY i3 KOTHITUBHUM ITOPYILICHHSIM CYIUHHO-
TO TeHe3y JIETKOTO CTYMeHsI. ABTOPY TOCTiIKEHHS TiATIITA
BUCHOBKY, 110 IUTUKOJIIH — e(EeKTUBHMI Mperapar, sKuit
Ma€ XOPOIIly IePeHOCHUMICTD Y JIIKyBaHHI KOTHITUBHUX I10-
PYIIeHb CyTMHHOTO I'eHe3y Ta MOXKe OYTH peKOMEHI0BaHUI
IUJIs1 KJIiHIYHOTO 3aCTOCYBaHHSI.

OcHoBHI KJiHiHi eheKTH IUTUKOJTiHY:

1. Heiiponporexuis. LIUTUKOJIiH 3MEHIIY€E BUBITbHEH-
HSI €eKCAaUTOTOKCMYHUX aMiHOKMCJIOT (HaNpUKIIa, TyTa-
MarTy), 1o 3aro0irae 3aruodelti HeMpOoHiB Yepe3 eKCalTOTOK-
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CUYHICTh. TaKOX HUTUKOJIIH 3HUXKYE CTYTiHb MOLIKOIKEH-
HsI HEMPOHIB ITiJ] yac ileMii Oyab-sIKoro reHesy (roctpoi ta
XPOHIYHOI) 3a paXyHOK cTabisizalii KIITMHHUX MeMOpaH i
3MEHIIIEHHS PiBHS BUIBHUX paauKaiB.

2. Perpec KOTHITHBHHX PO3JIaIiB:

— LUWTUKOJIIH CTIPUSIE CUHTE3Y alleTUIIXOJIiHY, MOy~
[0 KOTHITMBHI (DYHKIIii, TaKi sIK maM’sITh, yBara Ta 31aT-
HICTb 10 HABYAHHS;

— IIUTUKOJIIH PETYJII0E (byHKuiOHyBaHHﬂ nogaMiHOBOI
CUCTEMM, 10 BaXJIMBO [IJI1 MOTOPUKM i eMOLiiiHOI cTa-
OiTbHOCTI.

3. 3MeHmeHHda Helipo3anajenns. LIUTUKOIH 3HUXY€E
NpoayKIlito (akTopiB 3amajieHHs, AK-OT iHTepaeiKiH-1[
(IL-1B) i dpakrop Hekpo3y nyxiuHu o (TNF-a), 1o yacto
BUKJIMKAIOTh CYIMHHI YIIKOIKEHHSI.

4. TonimmeHHs: eHEPreTHIHOTO MeTa00JIi3My MO3KY:

— IUTUKOJIIH CTUMYJIFOE BUPOOJIEHHS aleHO3UHTPU-
dochary (ATD), HeoOXiTHOTO AJIST MiATPUMAHHS HOPMAJlb-
HOTo (PYHKIIIOHYBaHHS KJIiTUH;

— LIMTUKOJIiH MOJIITIIIY€E YTUIi3allilo IJII0OKO3HU Ta KMCHIO
y TKAHUHAX MO3KY.

5. IiaTpumanHg HeiipomiacTuuHocTi. LUTHKOIIH
CIpUsie HEWporeHe3y Ta MOJIMIIYE 3AaTHICTh MO3KY A0
ajarnratllii, 1110 € KJIIOYOBUM Y KOMIIEHCATOPHOMY BiJTHOB-
JIEHHI KOTHITUBHUX (DYHKILIT.

6. Auruanontuunuii edexrt. Lutukonin 3anobirae
MporpaMoBaHiii 3arubesti HelipoHiB (armoNTo3y), aKTUBYIO-
YU MEXaHi3MU BUKWBAHHSI HEMPOHIB.

Takum YMHOM, UMTUKOJIH € e()EKTUBHUM 3aCO00OM
IJIs1 JTiKyBaHHSI KOTHITUBHUX IOPYILIEHb, ITOB’I3aHUX i3
XBOpoOaMu ApiOHUX CyAUH FOJOBHOIO MO3KY, 3aBASIKU
CBOIM HEUpPOMPOTEKTOPHUM, MPOTU3aNaJIbHUM i KOTHi-
TUBHO-CTUMYJIIOIOUMM BlacTUBOCTAM. Lle poduTts iioro
HiIHHUM KOMIIOHEHTOM KOMIIJIEKCHOI Tepamii TaKuXx 3a-
XBOpIOBaHb. LIMTUKOJIIH Ma€ IIMPOKUIA CIIEKTP MOKa3aHb
3aBISIKM oro 6aratodyHKIliOHAIbHIM 1ii, 1110 BKIOYA€E
MOJIIIIEHHS MeTa0o0JIi3My MO3KY, 3HIXKEHHS Helipomae-
reHepaTUBHUX IIPOLECIB i MiATPUMaHHS KOTHITUBHUX
¢yHKOi. BiH € BaxXIMBUM KOMIIOHEHTOM Tepalrii mpu
pPi3HUX HEBPOJIOTIUHUX 3aXBOPIOBAHHSIX, OCOOJIMBO THUX,
110 CYMPOBOAXYIOTHCS KOTHITUBHUMHU Ta CYAMHHUMU
MOPYLIEHHSIMU.

LluTuKOMiH 3aCTOCOBYETHCSI Ha peabiniTaliiiHOMY
eTari micjs roctpux ctaHiB. [Ipenapat noginiye dhyHkK-
IioHaJbHE BiTHOBJIEHHS MAlli€HTIB, 3HUXYE PU3UK iH-
¢apKTy MO3KY Ta CIIpMsSIE 3MEHIIIEHHIO HEBPOJIOTiYHOTO
nedinuty. LlutrkoniH eheKTUBHUI TPpU 3aXBOPIOBAH-
HSX APiIOHUX CYIUH MO3KY, SIKi MPU3BOASATH 3TOJIOM 10
XPOHIYHOI imeMii Ta KOrHiTUBHUX po3ianiB. [Ipemapart
CIIpUSIE MOJIMIIEHHIO KPOBOOOIry B MiKpOLMPKYIITOP-
HOMY PYCJIi Ta 3MEHIIEeHHIO HACIiAKiB XpPOHIYHOI Timo-
Kcii. IIMTUKOJiH BUKOPMCTOBYETHCS s JiKyBaHHS
3aXBOPIOBAHb 30POBOTO HEpPBa, TaKUX SIK TJayKoma, i
cripusie 30epekeHHI0 30poBUX (DYHKILiK 3aBASIKU OTO
HeMpOMmpOTeKTOPHUM BJIaCTUBOCTSIM. [Ipermapat Moxe
OyTH MpU3HAYEHU I TIPU TPUBOXHUX po3Janax i aernpecii,
110 CYNPOBOIXYIOTHCS KOTHITUBHUMU TMOPYIIEHHSIMHU,
3aBASIKM MOTO 3aTHOCTI MOJIMIITYBAaTU MO3KOBY Aisljib-
HICTb i HACTpIii.

Moaynauia
HelpoTpaHcMiTepis

MNacTHUHICTL MO3KY
(HanisTikb)

[Hribiuia anonTo3y

1
Hediporenes [niarenes

Crosbyposi Kmmu/

PucyHok 1. CxemaTnyHe 300pa>keHHS Bii UUTUKOJTIHY
Ha iHribyBaHHS anonTo3y, a TAKOX MOCUJIeHHS
npoueciB aHrioreHe3y, HeliporeHe3sy, riniareHe3sy,
CUHanToreHe3y Ta MoAynsuii HeipomeaiaTopis

TMpumitka: pxepesno: www.umj.com.ua/uk/publikatsia-
256386 -progresivne-likuvannya-nevrologichnogo-
defitsitu-u-patsiyentiv-z-hvoroboyu-dribnih-sudin-
golovnogo-mozku.

Aurioreqes

CxeMaTuyHe 300paxkeHHs Aii IMTUKOJIiHY Ha iHTi0OyBaH-
HsI aTloTITO3Y, a TAKOX MOCWJICHHSI ITPOIIECiB aHTiOTCHERY,
HeliporeHesy, IliareHe3y, CMHAIITOTCHEe3y Ta MOMYJISLIil Hel-
pomMmeiaTopiB IoKa3zaHe Ha puc. 1.

B YkpaiHi HemoaaBHo 0yJI0 3apeecTPOBAHO HOBHIA
NpenapaT UUTHKOMIHY Y BULJISAAL NEpPOPAIBLHOrO PO34M-
Hy — Heiipomurun® C 200 mu. /17151 OIiHKM i0r0 KJIiHIYHOT
etekTrBHOCTI NpH TpUBajioMy (20-1eHHOMY) 3aCTOCYBAH-
Hi y Nali€HTiB i3 XBOP00OIO APIOHUX CYIMH rOJIOBHOTO MO3-
Ky CTapTye nomyJsiiiiHe gocaimkennsa «OniHka Heipo-
MOAYJIATOPHUX e(heKTiB MpH TPUBAJIOMY KYPCi JIKyBaHHS
nuTHKOJIiHOM y nanienTis 3 XJIC T'M».

Mera: miaTBepIKeHHS KITiHIYHOT e(heKTUBHOCTI Ta 6e3-
TIeKM 3aCTOCYBaHHS TpHUBaJOl Teparii mpermapaToM Heii-
poumtuH® C mpu JIiKyBaHHI MALIEHTIB 3 XPOHIYHUMHU CY-
IVMHHUMU HepeOpaJTbHUMU po3jiagaMu (XBOPOOOIO IpiOHMX
CYIMH T'OJIOBHOT'O MO3KY).

3aBnaHHs TOCTiKEHHS:

— BUBYEHHSI KJIiHiYHOI €(beKTUBHOCTI JOCIiIXKYBaHOTO
mperapary y JiKyBaHHi Malli€HTiB 3 XpOHIYHUMM CYIUHHU-
MM LiepeOpaIbHUMU po3jagaMu (XBOPOOOIO APiOHUX CyAUH
TOJIOBHOTO MO3KY);

— BUBYEHHS 0e3IeKU Ta MOOIYHUX e(DEKTIB JOCITIIKY-
BaHOrO Mpenapary.

MarTtepiaAu Ta meToamn

AnN3anH

JlaHe KIIiHIYHE TOCIIIXEHHS IIPOBOIUTHCS SIK Oa-
raTolLeHTPOBE IIicasIpeecTpaliliHe odcepBaliliHe (He-
iHTepBeHIIiliHEe) BiIKpUTe HEIOPiBHIJIbHE KJIiHiUYHE 00~
craimxeHHs. [TanieHTH MianalOTHCI MYJIbTUMOIATbHOMY,
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KJIiHIYHOMY, MapakiaiHiYHOMY oOCTexXeHHIo (Tabi. 1).
[ToTeHUWiHHUM ydyacHMKaM BUNPOOYBaHHS MaloTh JO-
HECTM YMOBM JOCHIIXEHHSI. YUaCHUKU Tepe] moyar-
KOM JIOCJIiIXKEHHSI MalOTh 1aTU TMCbMOBY iH(pOpMOBaHY
3rojly Ha y4yacTb Y TOCTMapKETUHIOBOMY JIOCTIIKeHHI.
IIpouenypa panmoMizaiii AM3aifHOM IILOTO JOCTIIKEH -
Hs He TiependaveHa. JlocaifHUK KOXHOMY Ialli€HTY 3a-
IJIs1 3a0e3MeUeHHs] 10T0 aHOHIMHOCTI HaJa€ iHAMBimy-
aJIbHUI KON MmallieHTa. IHauBigyanbHUII KOO MallieHTa
Mae TakKy CTPYKTypy: neplia uudppa — HoMep KJIiHiYHO1
0a3u/LeHTpPY, MOTIiM CTaBUThLCS Aedic Ta MOPSIAKOBUIA
HoMep mauieHTa (Hanpukian, 1-32, 2-12, ne uudpu 1
Ta 2 — lie HOMep KJiHiuHOI 6a3u/ueHTpy; 32 ta 12 —
MOPSIIKOBI HOMEPHU TMAali€HTIB, BKIIOYEHUX Y OOCIi-
TKEHHS ).

Vci mamieHTH OTpUMAIOTh HaWKpalluit cTaHgapT
MEIWYHOTO MEHEJXMEHTY 3TiJIHO 3 HalliOHAJbHUMU
HacTaHOBaMM i cTaHmapTaMu, 3aTBepaxeHumu MO3
Ha MOMEHT IIpoBedeHHs nociaimxeHHs. IlucbeMmoBi
iH(opMOBaHi 3roau OTPUMYBATUMYTh Y BCiX Ialli€H-
TiB YU iX 3aKOHHUX IPEeACTaBHUKIB mepea BUKOHAH-
HSIM Oyab-sKUX TpPOLEayp, IO CTOCYITHCS MOCHi-
JOKEHHSI.

TMonyAsiuis nQUi€HTIB, KPUTEPIT BKAFOYEHHS
TAQ BUKAKOYEeHHSs

[TaieHTH 3 XpOHIYHUMM CYTUHHUMU LePeOpATbHUMU
posznagamu (XBOpoOOIo ApiOHUX CyIMH TOJIOBHOTO MO3KY)
OyIyTh OXOTUICHI y BiiOpaHuX 1ieHTpax B YkpaiHi. Kitrouo-
Bi KpuTepii BiOOpPY, BKIIOUEHHS/BUKIIOUEHHSI TIALIEHTIB
HaJlaHi HUXKYe.

Kpumepii éxarouennsa:

— mignucaHa iH¢opMoOBaHa 3roja IallieHTa Ha Horo
y4acTh y KJIiHIYHOMY JOCTiIKeHHi;

— Tali€eHTU Y0J0BiUOi Ta XiHovoi cTati BikoMm 40—85
POKiB (BKJIIOYHO) i3 BCTAHOBJICHUM J1iarHO30M, SIKMM T10-
KazaHa Teparis Heitpountunom® C;

— Yac MovyaTky CUMIITOMIB;

— OliHKa KJIiHiYHA (HeBPOJIOTIYHUI CTaTyC);

— OlliHKa 3a JIOMOMOT0I0 ONUTYBaJIbHUKIB — IIKaJl
HADS ta MoCA.

Kpumepii euxarouenns:

— TiABUIIEHA YyTIUBICTh O LIMTUKOJIIHY 200 10 OyIb-
SIKOI 3 JOTIOMIXKHUX peYOBHH JIiKapChKOT0 3aco0y;

— MiABUIIIEHUI TOHYC TTapacCUMITaTUYHOI HEPBOBOI CUC-
TEMU;

— MPUIOM JIIKAPCHKHUX 3aC00iB, 1110 MiCTATh MeKJIO(de-
HOKCaT.

Kpurtepii epeKTMBHOCTI TQ 3MiHHI
eqQpeKTUBHOCTI

T'osi0BHA 3MiHHA — 3MEHIIIEHHST iIHTEHCUBHOCTI UM MPH-
MUHEHHSI CUMIITOMIB, TTOJIITIIIEHHS 3araJlbHOTO CTaHYy.

IlepBuHHi KiHIeBi TOYKH e(h)eKTHUBHOCTI OCITiIKY-
BaHOro npenapary. [lepBUHHOIO KiHIIEBOIO TOYKOIO €
ouninka 3a mkatamu HADS ta MoCA, sika npoBoau-
TUMETbHCS JiKapeM B aMOyJIaTOPHii MpakTULi AJas Mif-
BUILEHHS PiBHS TOKAa30BOCTi 10 Ta micis Tepanii He-
viporutuHoM® C.

BropunHi KiHneBi ToYku e(h)eKTUBHOCTI AOCiIKYBA-
HOrO nmpenapary. BTopuHHOIO KiHIIEBOIO TOUKOIO € OlliHKa
e(eKTUBHOCTI BTPy4aHHS Ta 0€3IeYHOCTI, IEPEHOCUMOCTI
Tperapary, a TaKoX 3MiHM CYITyTHiX CUMIITOMIB.

JloKymMeHTa/IbHIIT MEHEeIIKMEHT i KOHTPOJIbHI TOYKH
JocaimKenHa. OLUiHKY CTaHy MALi€HTIB Ha KOXXHOMY eTarti
JIIKyBaHHsI Ta CIIOCTePEKEHHSI MPOBOAUTUMYTHCS BiIIOBII-
HO 10 po3po0JIeHOI KapTu CIIOCTePEXEHHS, B SIKiil BiaMi-
YeHi CTaHJapTU30BaHi MapaMeTpH i JxKepesaoM iHdopMallii
CJIyTye MelM4YHa TOKyMeHTallisl (MeAuyHa KapTa amoyJia-
TOPHOTO Talli€EHTA).

PexoMenmoBaHa mo3a jJikapchbKoro 3aco0y Heiipo-
uuTuH® C 11 10pOCaUX CTaHOBUTH Bim 500 mr (5 mut) 10
2000 mr (20 M) Ha mo0y, SIKy CJIiI po3MOmiIMTh Ha 2—3
npuitomu. [1puitmMatu npenapat cjiif He3aJexXKHO Bifl pu-
oMy ixi.

CTaTHCTHYHHUI aHAJi3 IPOBOAUTUMETHCSI 32 METO-
IaMHu BapiallifiHol cTaTUCTUKU. BynyTh po3poOseHi Ta
CTBOpeHi aHamiTuuHi Tabauui B Microsoft Excel, B gki
BHOCHUTHUMYTbLCSI OTPUMaHIi y XOJli HAyKOBOi poOOTHU Tep-
BUHHI JaHi JJIs1 TOJAJIbIIOro aHaji3y. 3a 10MoMOrolo i€l
nporpamu Oyae mpoBeAeHO OiAbIIiCTh MAaTEMATUUYHUX
pO3paxyHKiB.

BUCHOBOK

OTxe, LUTUKOJIH € KJIOYOBOIO €HIOI€HHOIO CMO-
JIyKOI0 'y GiocuHTe3i dhochaTuaniixoniny, 1o Bigirpae
BaXXJIMBY POJIb Y IATPUMIII CTPYKTYPHOI LITICHOCTI KJIi-
TUHHUX MeMOpaH. TpuBaje 3acTOCyBaHHS IIUTUKOJIHY

Tabnuys 1. Baxonu, 3annaHoBaHi y paMKax AOCNif)XeHHs

3axoom CKpUHiHF CKpuBril:l;:'rToauu ﬂg;:)::l:/(lm 3aKBJ';3I0v‘I-ITHVIM

36ip aHaMHe3y Ta nonepeaHs oLiHKa BionoBigAHOCTI na- " _ _ _

LiEHTA KPUTEPISIM BKIIOYEHHS/BUKITIOHEHHS

OTprMaHHSA NMCbMOBOI iIHHPOPMOBaAHOI 3roam + - - -
PeecTpauis cyb’eKTUBHNX CKapr XBOPOro + + + +
®dizukanbHi gaHi (AT, HCC), dpakTopu pmanky CC3 + - - +
HeBponoriyHui ctaTtyc + - - -

JaHi HelpokorHiTnBHUX gocniaxeHb HADS ta MoCA + - -

BuasneHHsa Ta peecTpaLia MOXIMBUX NOBIYHNX peakuii - - + +
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BU3HaHEe 0e3MeYHUM Ta e(heKTUBHUM, OCOOJMBO Mid yac
JIIKyBaHHSI XBOPOOUW NPiOHUX CYIWH TOJOBHOTO MO3KY.
BiH cnipusie mBuamii (pyHKUioHanbHIA peabititarii na-
LEHTIB, 3MEHIIYIOUM illIeMiYHEe MMOIIKOIKEHHSI MO3KOBOT
TKaHWHU, 1110 TiATBEPIXKYEThCS pe3yabTaTaMM Bizyasiza-
HiHHUX JOCTiIKEHb.

Heitpouutun® C 4acTO BUKOPUCTOBYETHCS IS JIIKY-
BaHH CTaHiB, OB’ I3aHMUX i3 XPOHIYHOIO illIEMi€I0 MO3KY,
SIK-OT CYIMHHI KOTHITUBHI IMOPYILIEHHS, AEMEHILisl, ITOCT-
iHCYJIBTHUII CMHAPOM Ta iHIII MOpYyIIeHHs 1epedpoBac-
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Evaluation of neuromodulatory effects of long-term treatment with citicoline
in patients with cerebral small vessel disease

Abstract. Background. Cerebral small vessel disease (CSVD) is
a common pathology resulting from damage to small cerebral ves-
sels, leading to chronic brain ischemia. CSVD is associated with
25 % of ischemic strokes and 45 % of vascular dementia cases. The
main symptoms of CSVD include memory impairment, attention
deficits, mood swings, gait disturbances, and neuropsychiatric dis-
orders. Pharmacological approaches to treating CSVD are poorly
studied and based on a limited number of low-quality studies. Citi-
coline is a neuroprotective agent used to improve cognitive func-
tions and support neuronal structure. As a precursor of phosphati-
dylcholine, it helps stabilize cell membranes, reduce ischemic dam-
age, and maintain neuronal structural integrity. It also stimulates
the synthesis of acetylcholine, an important neurotransmitter in
memory and learning processes. Several studies and meta-analyses
have demonstrated the positive effects of citicoline on cognitive,
emotional, and behavioral disorders which are often associated with

CSVD. This makes citicoline a promising agent for CSVD therapy.
Recently, a new citicoline preparation in the form of an oral solu-
tion, Neurocitin® C 200 ml, was registered in Ukraine. To assess
its clinical efficacy during long-term (20-day) use in patients with
cerebral small vessel disease, a population study titled “Evaluation
of neuromodulatory effects during long-term citicoline treatment in
patients with CSVD” is starting. Objective: to confirm the clinical
efficacy and safety of long-term use of Neurocitin® C in the treat-
ment of patients with chronic cerebral vascular disorders (cerebral
small vessel disease). Materials and methods. This clinical study is
conducted as a multicenter post-registration observational (non-
interventional) open-label non-comparative clinical trial. Patients
undergo multimodal, clinical, and paraclinical examinations. All
patients receive the best standard medical management according
to national guidelines and standards approved by the Ministry of
Health at the time of the study. Patient population. Patients with
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chronic cerebral vascular disorders (cerebral small vessel disease)
will be included in selected centers in Ukraine. Efficacy criteria and
variables. The main variable is the reduction in symptom intensity
or cessation, and improvement in the overall condition. Primary ef-
ficacy endpoints of the investigational drug. The primary endpoint is
the examination using the Hospital Anxiety and Depression Scale
and Montreal Cognitive Assessment, conducted by a physician in
outpatient practice to increase the level of evidence for Neuroci-
tin® C before and after the therapy. Secondary efficacy endpoints of
the investigational drug. The secondary endpoints were efficacy of
the intervention and safety, tolerability of the drug; changes in con-
comitant symptoms. Conclusions. Cerebral small vessel disease is a

common pathology. Pharmacological approaches to treating CSVD
are poorly studied and based on a limited number of low-quality
research. Studies have shown that the use of citicoline in appro-
priate doses is well tolerated and reduces the severity of cognitive,
emotional, and behavioral disorders, which are common symptoms
of CSVD. The study of the efficacy, safety, and tolerability of Neu-
rocitin® C in the treatment of patients with cerebral small vessel
disease will improve understanding of the role of neuroprotective
therapy in the course of this pathology.

Keywords: cerebral small vessel disease; citicoline; cognitive im-
pairment; neuroprotection; Neurocitin® C; dementia; neuroin-
flammation; rehabilitation
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Neuroplasticity in rehabilitation of children
with cerebral palsy

Abstract. This article examines the significance of neuroplasticity in the rehabilitation of children with cerebral
palsy (CP), emphasizing the brain’s ability to adapt and restore lost functions. Utilizing neuroplastic mechanisms
helps improve motor skills, cognitive abilities, and the overall quality of life for patients. Research confirms that early
and intensive rehabilitation yields better outcomes for children with CP, as the developing brain has a high degree
of plasticity. An individualized approach is crucial in rehabilitation, as the severity of motor impairments, cognitive
abilities, and associated conditions can vary significantly among patients. One of the rehabilitation methods that
applies an intensive and personalized approach to restoring functions in children with CP is the Intensive Neuro-
physiological Rehabilitation System, commonly known as the Kozyavkin Method. It combines various therapeutic
techniques that complement and enhance one another, including manual therapy, physical therapy, occupational
therapy, and other interventions that promote neuroplastic changes. The combination of multiple rehabilitation
methods with repetitive task practice ensures a comprehensive approach and maximizes the brain’s neuroplastic
potential. The use of modern technologies such as virtual reality and rehabilitation-based computer games further
increases children’s motivation and improves therapy outcomes. Thus, this article highlights the importance of neu-
roplasticity as a key factor in the rehabilitation of children with CP. Through targeted, multi-component therapy,
children with cerebral palsy can achieve better mobility, greater independence, and an improved quality of life.
Keywords: neuronal plasticity; cerebral palsy; rehabilitation

Introduction

The human brain possesses a remarkable ability to
adapt and reorganize itself in response to experiences,
injuries, and therapeutic interventions — a phenom-
enon known as neuroplasticity. This capacity for change
is particularly crucial in the rehabilitation of individuals
with cerebral palsy (CP), a neurological condition re-
sulting from early brain damage. By understanding and
harnessing neuroplasticity, modern rehabilitation strate-
gies aim to improve motor function, cognitive abilities,
and overall quality of life for those affected. This article
explores the history, mechanisms, and clinical applica-
tions of neuroplasticity, focusing on its role in rehabilita-
tion of children with CP and state-of-the-art approaches
such as the Intensive Neurophysiological Rehabilitation
System (INRS).

The term “neuroplasticity” was defined for the first time
by Polish neuroscientist Jerzy Konorski in 1948. He sugges-
ted a theory by which neurons that have been activated by the
closeness of an active neural circuit, change and incorporate
themselves into that circuit [1]. The history of neuroplasticity
reveals a profound evolution in our understanding of the brain.

History of neuroplasticity: from fixed
structures to adaptive potential

This shift from viewing the brain as a fixed organ to re-
cognizing its adaptive nature has transformed neuroscience,
leading to groundbreaking therapies for recovery from brain
injuries, mental health interventions, and insights into life-
long learning.

For centuries, the prevailing belief in neuroscience was
that the brain’s structure was fixed after early development.
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Ancient Greek philosophers, including Aristotle, theorized
that the brain’s role was primarily to cool the blood rather
than serve as the seat of thought and behavior. This mecha-
nistic view of the brain persisted through the Renaissance,
reinforced by influential thinkers like René Descartes, who
argued that the brain functioned like a machine, with set
pathways that governed actions in a predetermined way [2].

Descartes’ mechanistic model, later reinforced by 19"
century scientists, relied on the analogy of the brain as a sys-
tem of levers and pulleys, much like a machine. The idea
that the brain could be broken down into individual parts
with specific, unchanging functions became the dominant
viewpoint. This rigid conception also shaped early medical
approaches to brain injuries and disorders, as treatments
were aimed at accommodating damage rather than enable
functional recovery. During this period, medical practitio-
ners often believed that once neurological pathways were
damaged, they could not regenerate or adapt.

The 19" century saw the first significant challenges to
the idea of an unchanging brain. Philosopher and psycholo-
gist William James suggested that the brain could undergo
changes based on experience, introducing the term “plas-
ticity” in The Principles of Psychology [3]. James empha-
sized that behavioral changes and environmental adaptations
could reshape neural pathways, suggesting a level of flexibi-
lity. Around the same time, Santiago Ramon y Cajal, often
regarded as the “father of modern neuroscience”, made
groundbreaking discoveries regarding neurons, suggesting
that they might adapt and create new connections — a the-
ory that contradicted the dominant belief of an immutable
brain [4].

Cajal’s theories were revolutionary; through his meticu-
lous studies using early microscopy techniques, he disco-
vered that neurons did not physically connect to one ano-
ther as previously thought but instead communicated across
small gaps. Cajal proposed that these synaptic connections
could change over time — a concept that would later become
central to understanding neuroplasticity. However, this con-
cept faced resistance, as the prevailing doctrine of the time,
known as the neuron doctrine, emphasized the stable, fixed
nature of neural structures [5].

In the early 20™ century, Karl Lashley’s research on brain
lesions in rats provided evidence that the brain could com-
pensate for damaged areas, indicating a level of adaptability.
Lashley’s studies on cortical maps and memory, where he
observed that certain functions could be restored even after
damaging parts of the brain, suggested that other brain re-
gions could “take over” lost functions. However, Lashley’s
findings were interpreted conservatively, and the broader sci-
entific community remained skeptical, continuing to view
the brain as essentially hardwired after development. Other
influential neuroscientists like Sir Charles Sherrington held
firm to this fixed-brain model, reinforcing the idea that neu-
ral circuits were permanently established in early life [5].

Despite this resistance, new evidence of brain adaptabi-
lity continued to accumulate. Researchers like Donald Hebb
in the 1940s introduced influential theories on learning and
brain organization. Hebb’s principle, often summarized as
“neurons that fire together, wire together”, suggested that

repeated activation of neural pathways could lead to stronger,
more permanent connections. Although this theory was not
immediately recognized as proof of neuroplasticity, it pro-
vided the conceptual foundation for later research [6].

The 1960s and 1970s marked a turning point for neu-
roplasticity, as experimental research yielded more defini-
tive evidence of the brain’s adaptability. Neuropsychologist
Paul Bach-y-Rita pioneered research demonstrating sensory
substitution where individuals could use a tactile device to
“see”, thus rerouting sensory information and proving the
brain’s adaptability in interpreting new sensory inputs [7].
Around the same time, Michael Merzenich’s studies on
cortical maps demonstrated that the brain’s sensory regions
could reorganize based on experience, learning, or injury,
providing concrete evidence of plasticity [8]. One of the
most influential findings during this period was the phenom-
enon of long-term potentiation (LTP), discovered in 1973
by neuroscientists Tim Bliss and Terje Lemo. LTP demon-
strated that repeated activation of certain neural pathways
could increase synaptic strength, forming a cellular basis for
memory and learning. LTP provided a physiological founda-
tion for Hebb’s theories and reinforced the idea that neural
pathways could indeed adapt through repeated use [9].

In the late 1970s, Michael Merzenich’s research on
cortical plasticity provided additional evidence. Merzenich
observed that the brain’s somatosensory cortex could reor-
ganize after sensory deprivation or injury. He demonstrated
that changes in cortical maps were not only possible but
could be induced through training and practice, supporting
the argument for plasticity [8].

With accumulating evidence, neuroplasticity became
widely accepted by the late 20" century. This acceptance
enabled the development of new therapies, particularly in
rehabilitation. Edward Taub’s work on constraint-induced
movement therapy demonstrated how repetitive exercise
could prompt brain reorganization in stroke patients, al-
lowing other parts of the brain to take over functions previ-
ously managed by damaged areas [10]. Techniques based on
neuroplasticity principles such as occupational and physical
therapies began to transform rehabilitation practices, giving
patients new hope for recovery after neurological damage.

In addition to physical rehabilitation, neuroplasticity
plays a role in the treatment of mental health disorders.
With a new understanding that the brain could change in
response to emotional and cognitive challenges, treatments
like cognitive-behavioral therapy began to emerge. These
approaches sought to help patients restructure harmful
thought patterns, ultimately creating more positive neural
pathways [11].

Today, neuroplasticity is a core concept in neuroscience,
extending beyond recovery from injury to applications in
mental health, education, and aging. Research on neuro-
plasticity’s role in aging has shown that cognitive engage-
ment and physical activity can maintain and even improve
brain function, challenging the belief that cognitive decline
is inevitable with age [12].

There is growing interest in neuroplasticity’s role in com-
bating neurodevelopmental and also neurodegenerative dis-
eases. Studies are exploring how therapeutic interventions,
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cognitive training, and environmental stimulation may in-
duce plastic changes that slow the progression of these dis-
eases. In addition, researchers are investigating the molecu-
lar mechanisms of neuroplasticity such as gene expression,
protein synthesis, and synaptic growth to identify potential
pathways for enhancing plasticity through medical interven-
tions [13].

The history of neuroplasticity demonstrates a significant
paradigm shift in our understanding of the brain. From a
rigid structure to a malleable organ capable of change and
adaptation, neuroplasticity has transformed neuroscience
and opened new possibilities in rehabilitation, mental health,
and lifelong learning. As research continues to unlock the
brain’s adaptive potential, neuroplasticity stands as a testa-
ment to the resilience and flexibility of the human mind, of-
fering hope for recovery and growth across the lifespan.

Basic mechanisms of neuroplasticity

Understanding the mechanisms of neuroplasticity pro-
vides insights into how experiences and environments shape
the brain, with implications for treating neurological con-
ditions. Neuroplasticity encompasses a range of biological
processes, from changes at the molecular and synaptic levels
to broader alterations in brain circuitry and structure.

Synaptic plasticity represents the strengthening or
weakening of connections, or synapses, between neurons.
This dynamic process, influenced by learning and memory,
underlies many forms of neuroplasticity. The two primary
mechanisms of synaptic plasticity are LTP and long-term de-
pression (LTD). LTP involves strengthening synapses based
on increased activity, enhancing the efficiency of synaptic
transmission. When a neuron is repeatedly stimulated, there
is a gradual increase in calcium ion influx, activating signa-
ling pathways and recruiting AMPA receptors to the synapse,
thereby improving the postsynaptic neuron’s responsiveness
[14]. This mechanism is critical for memory storage and
learning, reinforcing frequently used neural pathways.

On the other hand, LTD results in the weakening of sy-
naptic connections, reducing the influence of less used path-
ways. LTD helps balance the plasticity by selectively pruning
less active synapses, allowing the brain to prioritize path-
ways relevant to current learning or memory processes [15].
This fine-tuning is crucial for memory accuracy, preventing
the overcrowding of neural networks with redundant infor-
mation. LTD is facilitated by a decrease in calcium influx,
which activates phosphatases rather than kinases, leading to
the removal of AMPA receptors from the postsynaptic mem-
brane.

LTP and LTD highlight how activity-dependent plasti-
city enables neural circuits to adapt continuously. They in-
volve complex biochemical cascades influenced by proteins,
ion channels, and various neurotransmitters, including glu-
tamate, which binds to NMDA and AMPA receptors in TP
and LTD [16]. These dynamic synaptic modifications reflect
the brain’s ability to encode and organize information at the
synaptic level.

Structural plasticity, or the physical changes in neu-
rons, is another critical aspect of neuroplasticity. It involves
the growth and retraction of dendritic spines — tiny pro-

trusions on dendrites where synapses are located. Dendritic
remodeling is highly dynamic, especially during learning,
and the formation of new dendritic spines correlates with
the acquisition of new information. The density, size, and
shape of dendritic spines can change in response to environ-
mental enrichment, stress, and cognitive stimulation [17].
The formation of new dendritic spines strengthens synaptic
connections and increases the capacity for synaptic input,
thereby enhancing learning and memory storage.

On the other hand, spine retraction or pruning helps re-
move redundant or unused connections, preventing neural
circuits from becoming overloaded. This process ensures that
only the most relevant and strengthened connections per-
sist, supporting efficient information storage and retrieval.
Animal studies have demonstrated that environmental fac-
tors, including physical activity and complex surroundings,
can encourage dendritic growth and increase spine density,
highlighting how lifestyle factors influence brain plasticity
[18]. In humans, changes in structural plasticity have been
observed in response to skill acquisition like in musicians and
athletes, whose brains show region-specific increases in cor-
tical thickness and gray matter density.

Neurogenesis, or the formation of new neurons, occurs
predominantly during early development but continues in
certain adult brain regions, particularly the hippocampus
and olfactory bulb. In the adult brain, hippocampal neuro-
genesis has been linked to learning, memory, and emotional
regulation, with newly generated neurons integrating into
existing circuits and supporting cognitive flexibility [19].
While the overall rate of adult neurogenesis is relatively low,
these neurons play a critical role in forming new memories
and adapting to environmental changes.

Circuit reorganization is another facet of neuroplasticity,
particularly relevant for recovery after brain injuries. When
neurons are damaged, the brain can reroute or reorganize
circuits to compensate for the loss. For instance, if cer-
tain motor functions are impaired by injury, the brain may
strengthen alternative pathways or neighboring regions to
restore function. This capability is essential for post-stroke
recovery and is the basis for many therapeutic approaches
designed to improve brain function following neurological
injuries [20].

Neurotrophic factors such as brain-derived neuro-
trophic factor (BDNF) are proteins that support neuron
growth, survival, and synaptic plasticity. BDNF plays a sig-
nificant role in regulating the mechanisms of neuroplasti-
city, especially synaptic plasticity and structural remodeling.
It enhances synaptic efficacy by promoting the growth and
maturation of dendritic spines, as well as by facilitating the
formation of new synapses [21]. Higher levels of BDNF have
been associated with improved learning, memory, and cogni-
tive performance, as it supports neurotransmitter release and
the sensitivity of receptors on the postsynaptic neuron.

Importantly, environmental factors such as physical
exercise and cognitive engagement can elevate BDNF le-
vels and, consequently, enhance neuroplasticity. Studies
have shown that exercise-induced BDNF release positively
impacts hippocampal plasticity and spatial memory, sugges-
ting a tangible link between lifestyle choices and cognitive
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resilience [22]. This evidence underscores the potential for
interventions targeting neurotrophic factors to enhance cog-
nitive function and mitigate neurodegenerative conditions.

Neuroplasticity enables the brain to adapt and reorga-
nize in response to experiences, environmental changes,
and learning. Scientists are uncovering how the brain main-
tains flexibility and resilience by exploring mechanisms
such as synaptic plasticity, structural remodeling, neu-
rogenesis, and role of neurotrophic factors. The insights
gained from understanding neuroplasticity offer valuable
applications for treating neurological and psychiatric disor-
ders, allowing for more effective therapeutic interventions.
With continued research, neuroplasticity remains a pro-
mising frontier in neuroscience, providing hope for har-
nessing the brain’s natural adaptability to improve health
and recovery outcomes.

The Kozyavkin Method — a rehabilitation
strategy that employs neuroplasticity

The brain’s capability to adapt and reorganize in re-
sponse to external factors was a crucial element in the de-
velopment of the innovative Intensive Neurophysiological
Rehabilitation System, commonly referred to as the Kozy-
avkin Method, named after its creator, professor Volodymyr
Kozyavkin. This innovative therapy is designed for patients
with CP and various neurological movement disorders. Es-
tablished about four decades ago in Ukraine, the Kozyavkin
Method has received official endorsement from the Ukrai-
nian government and has earned recognition across numer-
ous countries.

The Kozyavkin Method is a holistic approach that in-
cludes intensive rehabilitation courses with various treatment
modalities specifically designed to cater to the unique needs
of each child. A key element of this method is a unique varia-
tion of spinal manipulation known as biomechanical correc-
tion of the spine. This technique is integrated with a range
of therapeutic interventions that enhance and support one
another such as reflexotherapy, a specialized massage sys-
tem, physical therapy, joint mobilization, mechanotherapy,
and computer game therapy, among others [23].

The rehabilitation process focuses on stimulating the
child’s body compensatory abilities and promoting brain
plasticity. By balancing muscle tone, restoring joint flexibi-
lity, enhancing tissue nutrition, and improving blood flow, a
new functional state is established in the body that encou-
rages quicker motor and cognitive development in children.
Interventions are designed to enhance various functions,
impacting different pathogenic pathways and achieving a
more significant overall effect by amplifying one another.
Age-appropriate, goal-oriented activities for training fine
and gross motor skills are presented in a child-friendly man-
ner, incorporating playful elements.

The treatment components of the INRS focus on distinct
functional objectives within the Body Functions (joint mo-
bility, muscle tone, voluntary movement, pain) and Activities
and Participation (fine hand use, walking, mobility, inter-
personal interactions, and family relationships) domains of
the International Classification of Functioning, Disability,
and Health.

The Intensive Neurophysiological Rehabilitation System
is used to address various neurological disorders, though its
main focus has been on rehabilitating children with cerebral
palsy.

A recent clinical study investigated the effectiveness of
the INRS for children with bilateral CP in a quasi-rando-
mized controlled trial involving 48 participants aged 5—12
years. Results showed significant improvements in gross
motor function (Gross Motor Function Measure) and hand
function (Jebsen-Taylor Hand Function Test) after the INRS
treatment compared to routine home treatment. The study
highlights the potential of the INRS to enhance functional
abilities in children with CP, although further longitudinal
studies are recommended to assess long-term effects [24].

Neuroplasticity in cerebral palsy

Neuroplasticity plays a critical role in managing and
improving outcomes for individuals with CP, a condition
caused by non-progressive damage to the brain during early
development. It often results in challenges such as motor im-
pairments, sensory deficits, and cognitive difficulties.

The brain’s ability to reorganize itself by forming new
neural connections, even in the face of injury, is a corner-
stone of neuroplasticity potential. In CP, the motor regions
of the brain like the cerebral cortex, basal ganglia, or cerebel-
lum often suffer damage, leading to impairments in move-
ment, posture, and coordination. However, neuroplasticity
allows the brain to compensate for these deficits by forming
alternative neural pathways.

During early childhood, the brain is especially adap-
table — a phase known as heightened plasticity. This period
is often referred to as a “critical window” for intervention,
where therapeutic efforts can yield significant improvements
in motor skills and function. Even though this plasticity de-
clines with age, research has shown that the brain retains a
remarkable ability to adapt throughout life. This means that
interventions can be effective at any age, although earlier en-
gagement typically leads to better outcomes [25].

A recent single-blind study of the Intensive Neurophysi-
ological Rehabilitation System also highlights the connec-
tion between age and motor improvement in children with
CP. This study investigates changes in motor functions
among 57 children aged 4 to 12 years with spastic cerebral
palsy after a two-week INRS treatment. Results indicated
a statistically significant increase in Gross Motor Function
Measure score, notable improvements in passive range of
movements in large extremity joints, and decreased muscle
spasticity. Notably, the calculated dependence between mo-
tor improvement and age indicates that younger children
experience a slightly greater motor improvement [26].

Through neuroplasticity, undamaged brain regions can
take over functions previously handled by damaged areas.
For instance, alternative pathways can be developed to im-
prove motor control, enabling individuals to perform ini-
tially impaired tasks. Neuroplasticity also facilitates better
integration of sensory inputs and motor outputs, which is
crucial for improving balance, coordination, and the execu-
tion of precise movements. The ability of neuroplasticity to
reorganize neural networks is influenced by the intensity and
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specificity of therapeutic activities. Repeated practice and
targeted stimulation encourage the brain to strengthen exis-
ting connections or develop new ones, thereby compensating
for areas of dysfunction. This capacity for reorganization is
not limited to motor skills; it can also enhance sensory inte-
gration and cognitive functions, further improving the qua-
lity of life for individuals with CP [27].

In the context of CP, neuroplasticity mechanisms are
central to the success of many interventions aimed at redu-
cing disability. These mechanisms allow for adaptive changes
that promote functional independence, even in the presence
of significant neural injury. By tapping into the brain’s in-
herent ability to change and adapt, neuroplasticity offers a
pathway for meaningful recovery and improvement in people
with CP.

Multicomponent INRS sirategy to enhance
neuroplasticity

The INRS combines different treatment modalities to
capitalize on neuroplasticity and address the multifaceted
needs of these children.

The INRS is focused on improving motor learning
through repetitive and task-specific activities, strengthe-
ning existing synaptic connections, and recruiting alternative
neural pathways to bypass damaged regions. Recent research
indicates that rehabilitation implemented early and effec-
tively can significantly enhance motor, sensory, and cognitive
functions, shaping a child’s overall developmental trajectory
[27].

Given the complexity of CP, no single treatment can suf-
ficiently address the wide range of symptoms and challenges
it presents. Combining multiple therapies in the INRS cre-
ates a synergistic effect, maximizing the strengths of each ap-
proach. For example, physical therapy focuses on improving
gross motor skills, muscle strength, and balance, while occu-
pational therapy targets fine motor skills and daily activities.

One of the key elements in the multifactorial influence
on a patient with cerebral palsy is the biomechanical cor-
rection of the spine, a unique method of spinal manipulative
therapy (SMT) that plays a crucial role in the Intensive Neu-
rophysiological Rehabilitation System. This approach has a
diverse range of beneficial effects on different systems. This
method supports the enhancement of posture and mobility
and improves overall neurological performance, leading to
an improved quality of life for those with cerebral palsy.

A recently published review of the effects of spinal
manipulative therapy on neurological symptoms presents
several points based on the available literature [28]. The re-
view highlights that some studies suggest SMT may enhance
muscle strength in individuals with stroke and spinal pain.
The evidence indicates that SMT can lead to alterations
at the cortical level, which may be more pronounced in its
influence on muscle strength. Furthermore, SMT appears
to be beneficial for motor function, particularly in healthy
individuals and those with impaired functional capacity like
CP. However, the number of studies addressing this area is
limited, and the outcome measures used vary significantly.
An important takeaway from this narrative review is the re-
cognition of quality of life as a critical outcome in both re-

search and clinical practice. Even minor improvements in
quality of life are significant for individuals with disabilities,
and SMT has been associated with enhancements in overall
health status and health-related quality of life across vari-
ous disorders, including those accompanied by pain, balance
impairments, and CP. Generally, while SMT shows promise
for the symptomatic treatment of neurological disorders, the
review emphasizes the need for further high-quality research
to substantiate these findings and explore the full range of
SMT’s effects.

By integrating different interventions, children receive
comprehensive care that addresses all dimensions of their
condition. Different therapies also stimulate various parts
of the nervous system, promoting broader neuroplastic
changes. Each of these therapies complements the others by
targeting unique aspects of the child’s neural and physical
development, fostering widespread improvements.

Engagement and motivation play a critical role in suc-
cessful rehabilitation. Children respond differently to various
therapies, and a multimodal approach allows programs to
be tailored to their interests and abilities. For instance, play-
based interventions or gamified therapies can be integrated
with traditional methods to make rehabilitation more enjoy-
able. This diversity of approaches maintains the enthusiasm
of children and ensures sustained participation, which is cru-
cial for long-term progress.

Innovative technologies like rehabilitation computer
games also enhance the scope of combined treatments for
children with CP. Virtual reality-based therapies immerse
children in engaging, interactive environments that improve
both motor and cognitive functions. They assist in precise
movement training, providing real-time feedback to facili-
tate learning. These technologies provide controlled envi-
ronments that can be modified to meet the specific challen-
ges faced by the child, thereby ensuring sustained engage-
ment and maximizing the potential for neuroplasticity. Re-
habilitation computer games, when combined with tradi-
tional approaches, create multidimensional rehabilitation
strategies that significantly enhance outcomes [29].

Additionally, a combination of treatments can prevent
burnout and fatigue. By distributing therapeutic focus across
different methods, clinicians can avoid overloading specific
muscles or cognitive functions. Alternating between activi-
ties like aquatic therapy and land-based exercises reduces
physical strain while maintaining the intensity needed to
achieve therapeutic goals.

Research consistently supports the effectiveness of com-
bining treatments in rehabilitation of patients with CP. Studies
have shown that multimodal approaches improve motor skills,
functional independence, and quality of life more effectively
than single modal interventions. For instance, pairing tradi-
tional physical therapy with assisted gait training has led to
better walking outcomes than physical therapy alone.

The ultimate goal of rehabilitation is to improve immedi-
ate functional abilities and foster long-term independence
and adaptability. As children grow and their needs change,
a combined therapeutic approach allows for ongoing adjust-
ments to meet new challenges and capitalize on emerging
opportunities for development. This dynamic, integrated ap-
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proach like the Intensive Neurophysiological Rehabilitation
System acknowledges the evolving nature of rehabilitation
and ensures that children with CP receive the comprehensive
care they need to thrive [30].

So, combining different treatments in the rehabilitation
of children with CP is vital to harnessing the power of neu-
roplasticity. By addressing the diverse challenges posed by
CP and activating multiple neural pathways, this integrated
approach promotes holistic development and maximizes
the potential of each child. Through tailored, multimodal
therapy programs children with CP can achieve greater in-
dependence, functionality, and an improved quality of life.

Treatment intensity as a crucial INRS feature
The Kozyavkin Method, also known as the Intensive
Neurophysiological Rehabilitation System, emphasizes
the importance of treatment intensity to achieve optimal
therapeutic outcomes. The INRS course includes four to
five hours of daily training for two weeks, five days per week.
Treatment is child-friendly and intensive at the same time.
Furthermore, studies highlight that frequent and sus-
tained therapy sessions in the Kozyavkin Method lead to en-
hanced motor skills, muscle tone regulation, and functional
independence. The structured and repetitive nature of this
system reinforces movement patterns, thereby improving co-
ordination and reducing spasticity. Compared to traditional
rehabilitation models, which often rely on periodic sessions,
the intensive, short-term rehabilitation cycles of the INRS
allow for accelerated progress within a limited timeframe.
Research suggests that intensive therapy regimens yield bet-
ter motor improvements than conventional rehabilitation pro-
grams with lower frequency and intensity. High treatment inten-
sity, as seen in the INRS, promotes greater neurophysiological
adaptation, facilitating the reorganization of neural pathways,
which is crucial for children with CP. Constant practice of spe-
cific movements may enable automatization and shift motor
control to memory-based processing by restructuring the corti-
cal representations of sensorimotor features. This restructuring
is believed to appear after intensive repetitive training in adult
survivors with stroke and pediatric participants with CP [31].
While the high intensity of treatment is a key advantage,
it also requires careful patient selection and individualized
treatment planning to ensure safety and effectiveness. Some
children may experience temporary discomfort due to in-
creased physical demand, but overall, the benefits in mobili-
ty, balance, and daily function outweigh potential challenges.
In conclusion, treatment intensity plays a pivotal role in the
effectiveness of rehabilitation for children with CP. The Ko-
zyavkin Method, through its structured and intensive approach,
provides a scientifically backed system that fosters motor re-
covery and neuroplastic adaptation. Future research should
continue to refine intensity parameters to optimize long-term
functional outcomes for children treated with the INRS.

Patient variability and individualized approaches

Considering patient variability and adopting individua-
lized approaches are essential components of effective reha-
bilitation for children with CP, as they play a critical role in
activating neuroplasticity. Cerebral palsy is a heterogeneous

group of disorders characterized by motor and postural dys-
functions resulting from developmental brain injuries. Its
diversity requires rehabilitation strategies that are tailored to
the unique circumstances of each child, as a one-size-fits-all
approach risks failing to provide the precision necessary for
substantial neural reorganization.

Neuroplasticity, the brain’s ability to reorganize its
structure and function, underpins motor skill acquisition
and functional recovery in children with CP. This capacity
is heightened during early childhood, when the brain ex-
hibits a remarkable ability to adapt to consistent, appro-
priately challenging stimuli. Effective rehabilitation must
align with the child’s developmental stage, specific injury
patterns, and functional capabilities, ensuring the neural
system is neither under-stimulated nor overwhelmed. In-
dividualized interventions are particularly crucial because
children with CP present with wide-ranging motor impair-
ments, cognitive profiles, associated conditions, and envi-
ronmental influences.

Variability among patients stems from several factors.
The type and severity of motor impairment, whether spas-
tic, dyskinetic, ataxic, or mixed, directly influence thera-
peutic priorities and approaches. Cognitive abilities, emo-
tional resilience, and behavioral characteristics also impact
participation in therapy and its outcomes. Furthermore,
comorbidities such as epilepsy, sensory deficits, and mus-
culoskeletal deformities add layers of complexity that need
to be addressed holistically. Family, healthcare access, and
socioeconomic factors further shape the feasibility and ef-
fectiveness of therapeutic interventions.

Tailored rehabilitation strategies consider these diverse fac-
tors. For instance, goal setting must be individualized to ensure
that the therapy aligns with the child’s aspirations and functio-
nal needs. Some children have problems with attention, so they
need more frequent pauses for more effective training, while
others can lose their motivation during these breaks.

Moreover, a multidisciplinary approach involving physi-
cians, physical and occupational therapists, speech thera-
pists, psychologists, and medical nurses provides a compre-
hensive framework for addressing the multifaceted needs of
children with CP.

Continuous monitoring and adaptation of therapy plans
are vital for sustaining neuroplasticity activation. Tools such
as the Gross Motor Function Measure and other instru-
ments help assess progress and refine strategies over time.
This adaptability ensures that interventions evolve with the
child’s development and changing needs, maintaining the
optimal level of challenge required for neural reorganization.

The importance of early intervention cannot be over-
stated, as the first years of life represent a critical period for
harnessing neuroplasticity. However, evidence suggests that
the brain remains capable of reorganization beyond early
childhood, provided that interventions are personalized and
consistently progressive. Studies have demonstrated that in-
dividualized approaches yield meaningful improvements in
motor function and quality of life for children with CP by
leveraging their unique neuroplastic potential [32].

So, considering patient variability and utilizing indi-
vidualized approaches are indispensable for effective reha-
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bilitation of children with cerebral palsy. These strategies not
only maximize neuroplasticity but also foster meaningful,
lasting improvements in motor function and independence.
By prioritizing tailored interventions that reflect the unique
circumstances of each child, therapists can empower chil-
dren with CP to achieve their fullest potential and lead more
independent lives.

Conclusions

Neuroplasticity plays a fundamental role in rehabilita-
tion of individuals with cerebral palsy, offering a pathway for
functional recovery and improved quality of life. The article
explores the shift from a rigid understanding of the brain to
recognizing its adaptive potential, detailing key mechanisms
such as synaptic plasticity, structural remodeling, and neu-
rogenesis.

These principles form the basis of rehabilitation ap-
proaches like the Intensive Neurophysiological Rehabilita-
tion System, also known as the Kozyavkin Method.

By leveraging neuroplasticity, the INRS combines inten-
sive, multimodal therapy strategies to enhance motor skills,
cognitive function, and sensory integration. Studies highlight
the importance of treatment intensity, patient variability, and
individualized approaches in optimizing neuroplastic chan-
ges. Younger patients tend to show greater improvement, but
neuroplasticity remains accessible throughout life, reinfor-
cing the need for ongoing and adaptive therapy.

Ultimately, neuroplasticity underscores the brain’s abi-
lity to reorganize, compensating for damage and maximizing
functional potential. As research advances, the application
of neuroplasticity in rehabilitation of patients with cerebral
palsy continues to evolve, promising better outcomes and
greater independence for those affected.
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MDKHOPOAHO PEABIAITALINHA KAIHIKQ KO3s1BKIHA, M. ToyCKaBeLb, YKpQiHa

HenponAaCTnyYHIiCTb Y pedbBiAiTauii Aiten i3 uepebpaAbHMM NAPAAIYEM

Pesiome. ¥ craTti posrnsmaeTbesl 3HaYeHHA HeHpOMIACTHY-
HOCTI B peaOinitauii aireit i3 uepedpanbHuM napativyem (JLLIT),
MiIKPECIIOEThCS 3aTHICTh MO3KY A0 afarTailii Ta BiTHOBICHHS
BTpaueHUX QyHKUiH. BUKOpUCTaHHS HEHPOTIACTUYHUX MEXaHi3-
MiB J103BOJIsIE MOKPAILMTYU PyXOBi HABUYKM, KOTHITUBHI 31i0HOC-
Ti Ta 3arajibHy SIKiCTb XUTTS. JlOCTiIKEHHSI MiATBEPIKYIOTh, 110
paHHs 1 iHTeHCUBHA peabinmitalris mauieHTiB i3 JLIIT 3a6e3neuye
Kpallli pe3yJ1bTaTh, OCKIIbKY TUTSYMI MO30K Ma€ BUCOKUI piBEHb
TUIACTUYHOCTI. IHAMBiMyanbHUIA TiAXIT € KIIIOYOBUM Y ITPOLIECi pe-
abimiTallii, OCKiJIbKM CTYIiHb MOTOPHUX TMOPYIIEHb, KOTHITUBHI
3Mi0HOCTI Ta CYITyTHi ITaTOJOTii MOXKYTb 3HAYHO BiIpi3HATUCH. O~
Hi€l0 3 METOMIUK, Y SIKili BUKOPUCTOBYEThCSI iIHTEHCUBHUI Ta iHAU-
BilyaJbHUI minxin 1o BinHOBIeHHs ¢dyHKUii natienta 3 LI, €
cucTeMa IHTeHCUBHOI Helipodi3ioaoriayHoi peadiiTalii, BimoMa sk
Meron KoazsiBkiHa. BoHa KoMOiHye pi3Hi JIiKyBaJbHi BILIUBH, 110

JOTIOBHIOIOTH Ta MOCUJIIOIOTH OAWH OZHOTO, 30KpeMa MaHyallbHY,
¢iznuHy Tepalriio, eproTeparriio Ta iHIIi, CIIPUSIOUN aKTUBI3aLil
HelporiacTUYHMX 3MiH. [ToemHaHHS pi3HUX METOMAIB peadimiTartii
i3 baraTopa3oBMM IMOBTOPOM HEOOXiTHOI il 1O3BOJISIE 3a0e3neun -
TH KOMIUTEKCHMH MiIXiI i MAaKCMMaJIbHO BUKOPUCTATH TTOTEHITial
HEMPOIIaCTUYHOCTI. 3aCTOCYBaHHSI Cy4aCHUX TEXHOJIOTIi, 30-
KpeMa BipTyaJbHOI peaIbHOCTi Ta peadiliTalliiiHUX KOMIT IOTEpHUX
irop, MiBUIILYE MOTHUBALIiIO AiTeH i MOKpalllye pe3yJIbTaTu Tepaltii.
TakuM yMHOM, y Ll CTATTi MiIKPECTIOETHCS BAXKIUBICTb HEHPO-
IUIACTUYHOCTI SIK KJTFOUOBOTO (pakTopa B peadimitarii oci6 i3 I LIIT.
3aBAsIKM 1iJIecTIpsSIMOBaHili 0araTOKOMIIOHEHTHIl Tepamii mitu 3
LepedpaIbHUM MapajlideM MOXYTb TOCSATTH KPallloi MOOUIBHOCTI,
OLJIBILIOT HE3aJIEXKHOCTI Ta MOKPALIEHHS SIKOCTi XKUTTSI.

Ki10490Bi c0Ba: neiiporiactuuHicTh; HepeGpanbHUil TTapatiy;
peabimiTaiist
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BiAHOBUTU NPOXiIAHICTb CYAUHU HEAOCTATHbO:
yn € LlepebpOAi3uH pilLeHHIM AAS NMOAIMNLLUEeHHS
AOBrOCTPOKOBUX PE3YALTATIB MICAS PEKAHAAI3ALLii?
Be6iHap EVER Pharma (19 amctonaaa 2024 p.)

Bctyn

VY motouHiii cepii mimorHux pocuimkenb CERECAP
(CErebrolysin RECanalization And Perfusion) BuBua-
€ThCSI TMTAHHS, YM MOXE 3aCTOCYBaHHSI Ha JOJIATOK 10
pekaHaji3aliifHol Tepallii HUTOIIPOTEeKTOPHOIO areHTa,
Takoro sk llepeOposiduH, mMOKpalluTU BigganaeHi pe-

3yJIbTaTH B MALIIEHTIB 3 iHCYJBTOM i UM Oylie Taka Tepartis
IUIST TIEBHUX TPYII MALIi€EHTIB OLIbIIT KOPUCHOIO, HiX IJIs
inmmx. Kowmicis, 1o ckimamaeTbes 3 MIPOBITHUX €KCIIepP-
TiB 3 iHCYJBTY, NMOAiANIACS BJAaCHUM KJIiHIYHUM IOCBi-
oM BukopucTtaHHs llepeOpoizuHy K TOMIOBHEHHS 10
CTaHIapTHOTO JIiIKyBaHHSI.

Dr. Epifania Collantes (QiAinniHn)

Hoxtop Epifania Collantes moyana CBOIO IOIIOBiIb
3 OIMUCY TOTOYHOTO CTaHYy 3aCTOCYBaHHSI TPOMOOJIi3U-
cy i TpombGekToMmii. BukopucrtoByouM maHi criBIipa-
ni HERMES i mocTtMapKeTUHIOBUII peecTp CUCTEMU
Penumbra, BoHa Bim3Hauwmia, 110, He3BaXKal0uy Ha YCITillI-
Hy peKaHali3allito, 6arato rnaii€eHTiB He JOCITal0Th T00pUX
¢yHKIioHanbHUX pe3ynbrariB (mRS 0—2). Bona Ha3Bana
KiJIbKa TIPUYMH 1IbOTO SIBUILIA, BKJIIOYHO 3 penepdy3iiiHu-
MU MOIIKOKEHHSIMM, 3alTaJIEeHHSIM, HAOPSIKOM €HAO0TeJIilo,
KPOBOTEUEI0, TUCTAbHOI0 eMOOJTIE€I0 Ta cCrla3MaMU MiKpo-
cynuH. i hakropu MOXyTh MPU3BECTH 1O illIeMii Ta 3aru-
OeJTi KJIITUH HaBITh MiCJIsl TOBTOPHOTO BiIKPUTTSI 3a0JI0KO-
BaHOI KDOBOHOCHOI CYJMHU.

Hoxtop Epifania Collantes mpenctaBuia IIpo-
ekt CERECAP (CErebrolysin RECanalization And
Perfusion), crnpsmoBaHuii Ha Te, 00 BIOpPATUCH i3
MMU BUKJIMKaMu. Ha cborofiHi 14 iHilliaTuBa BKJIIOYAE
20 mocaimxeHb i3 3aaydeHHSIM mmoHan 1500 mamieHTiB, y
SIKX BUBUYAETHCS e(peKTUuBHicTh LlepeOpotizuny sIK 10-
MOBHEHHS 10 peKaHasi3alliiiHol Tepamnii pi3HUX MiATUITIB
iHCYAbTY. JocmimkeHHs MaloTh 3arajbHi KiHIIEBi TOUKH,
BKkJIIOYHO 3 MRS (MoaudikoBaHa mkana PeHkiHa) Ha
90-11 menb, NIHSS (mkana incynbry HamioHanbHoTO
iHcTUTYTY 3m0poB’sa), MoCA (MoHpeanbchKa IIKa-
JlJa KOTHITMBHOI OIIIHKM) i BUHHUKHEHHSIM TEeMO-

Moto4Hi npoekT CERECAP y pi3Hux kpaiHax
— YkpinneHHs rematoeHuedaniyHoro 6ap’epa — noo-
CNigXEeHHS 3 BUKOPUCTAHHAM METOAIB Bidyanisa-
uii — Monblia/CLUA, YHiBepcuteT OxoHa lonkiHca
— BHyTpilWHbOLWNYHOYKOBUI TPOMBONI3NC — XopBaTis,

Poijakovic

— MocTiHcynbTHa penepodysis — No flow — I3painek,
Bornstein

— Tpombonisuc y xBopux Ha giabet — Mekcuka,
Gongora

— Tsxknia iHcynst 12—-25 — dininniHn, Collantes

— lMpsima TpombekTomis — Monblya, Jarosz

— KnacwuyHa etanHa penepoysiriHa Tepanisa (bridging
Tepania) — MonbLua, Staszewski

— BasunsapHa apTepianbHa oknodia — Xopsarid, Roje-
Bedekovic

— EtanHa penepdysinHa Tepania (bridging Tepanis),
350 gHiB cnocTepexeHHs — pociqa, [JomalleHKo

— KappaioemboniyHuii iHcynsT — €runert, Eibassiouny

— JorocnitanbHe fikyBaHHS B MOBiINIbHOMY iHCY/IbTHO-
MY Big4iNeHHi Ta 3BMYarHOMY Big4iNneHHi WBnaKoi
nonomoru — TainaHa, Nijasri

pariuHux TpaHcdopmaniii. I[IpoBeneHHs MeTa-
aHanizy Bcix npociigkxeHb CERECAP nnanyethb-
cq micasg iX 3aBeplleHHs, NpUOJIM3HO uYepe3 3—4
POKH.

Dr. Manuel Martinez (Mekcuka)

Hoxrop Manuel Martinez o6roBopus MexaHi3M mii Llepe-
OpOJTiI3HHY, CITOIYKH, 10 CKIANAETHCS 3 HEHPOIIEIITUIIB i BiJlb-
HUX aMiHOKUCJIOT, SIKa iMiTy€ Ta MOMYJ/IIOE aKTUBHICTh HEMPO-
TpociuHoro hakropa, 3pOOMBILIM aKIIEHT Ha IMPOTU3AMaIbHIX

Ta aHTUOKCUIIAHTHUX BIIACTUBOCTSIX MpeTapary i ioro 3maTHoC-

Ti BITHOBJIIOBATH LIJTICHICTh reMaToeHI1IedalivHoro 6ap’epa.
Kpim Toro, Manuel Martinez HaBiB 1aHi TPOCIEKTUB-

Horo panjgomizoBaHoro pociimkeHHs CEREHETIS. ¥V
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MHoxuHHi e¢pekTu Liepe6poni3nHy B HelipoCcyaAUHHOMY
BigaineHHi nig yac penep@ysiviHOro nikyBaHHs
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B AXTHBAUIA KOMANEMEHTY
MikpoaaceynApHiA TpoMGas

KniniyHi pocnigxeHHs nigTBepaXYIOTh: NigBULLeHa
6e3neka sikyBaHHS1 rOCTPOro iHcynabTy. BiporigHe
3MEeHLUEeHHS1 4aCcTOTU reMmopariyHoi TpaHcgopmadlii
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« Y rpyni UepeBponiamy Tinbin 13,7 % nauientie MaTs reMoparivmi yCKNBAHEHHS, ¥ TOR Yac
A’y KOHTPONBHIA rpyni — 22,9 %

* Llepebponiany ameHwye pnanx remoparinol Tpanchopmawyi wa 40 %

HBbOMY B3$IJTU y4acThb 126 maiieHTiB, ki orpumyBaiu tPA i
LepeOpoJtizuH; iX MOpiBHIOBAJIN 3 KOHTPOJIBHOIO I'PYTOI0,
sika oTpuMmyBasia TiibKu tPA. PesynbraTy moxkasanu, 110
LlepeOpoi3nH BiporinHO 3HMXKYBAB IIBUAKICTH TeMOparid-
HUX TpaHc(opMalliii MOPiBHIHO 3 KOHTPOJIHHOIO TPYIIOL0.

Takox Manuel Martinez HaBiB KOMILJIEKCHUI MeTa-
aHali3, npoBeaeHuii Strilciuc ta cmiBaBT. (2021), skuii
JIEMOHCTpPYE Iyke moopuii mpodins 6esneku Llepedpori-
3uHY. byno npogemoHcTpoBaHo, 110 LlepebposniznH 3a6e3-
revye BUCOKUI piBeHb 6€3IMeKH 11010 CePO3HUX MOOIYHUX
edekTiB, 0COOJMBO MPHU JTiIKyBaHHI BUCOKUMM J103aMU i y
BUIIaIKaX TTOMiPHOTO i TSIXKKOTO iHCYJIBTY.

Ha 3aBepuiennss Manuel Martinez HaBiB pe3yJbTaTu
HEII0/IaBHO TMPOBEIEHOTO 0araToEeHTPOBOTO JIOHTITYIM -
HaJILHOTO AOCIiIXKeHHsT B Mekculi, y sikomy 30 % naii-
eHTiB oTpuMmyBanu llepedponizuH. I'inmore3a mossraia B
TOMY, 1110 MOCTiHCYJIBTHI TeMOopariuHi 03HaKu, BUSIBJIEHI 3a
JIOITOMOTI00 TPaHCKpaHialbHOT IOIJIePiBCbKOT coHOrpadii
(TAC), noB’g3aHi 3 NOCTIHCYJILTHUMM KOTHITUBHUMU MO~
pyumieHHsmu. [Tatientam micast iHcynsty nmpooauau TAC
i MarHiTHO-pe3oHaHCcHY ToMmorpadio (MPT) i ciocTepira-
JIA TIpoTaToM 12 MicailiB 3 iHTepBamamu 3, 6 i 12 micsiB.
Pesynbratu mokasyooThb, 1110 3acTocyBaHHs Llepedponizuny
ACOLIIOETHC 31 3HVKEHHSIM ITOCTIHCYJIBTHOI AeTIpecii uepe3
12 micsuiB, BumuM iHgekcom baprei i MeHIIOIO 3a1ex-
HICTIO Bifl CTOPOHHBOI gomoMoru. 3arajioM Llepedposizun

MertaaHaniz nigTeepaue: Liepe6poni3uH nigeuiiye
6e3nekKy nikyBaHHS

MIABULLIEHA KJTIHIYHA BE3TMEKA NP 3ACTOCY-
BAHHI LEPEBPONI3VNHY

— KomnnekcHuin meTaaHania 6e3neku nokasye
ayxe nobpuin npodinb 6e3nekn ona nauieHTiB, fAKi
oTpumyBanu LiepebponianH nicis rocTporo ilemiyHoro
iHCYNbTY, MOPIBHSHO 3 Nnauebo

KJHIYHA MNMEPEBATA JTIIKYBAHHA LLEPEBPOJTI3N-
HOM

— Xoya XO0[eH aHani3 He HaaaB okagsiB Lwoao 6e3-
rnekun, cnocTtepiranacs TeHaeHuis oo nepesaru Llepe-
6pOoNI3NHY LWOA0 Cepiio3HNX NOBIYHKX edeKTiB npu i-
KyBaHHi BUCOKMMM LO3aMU Ta NPU IHCYNLTI cepeaHboi
TSXKKOCTI Ta TAKKOMY IHCYNbTI

acolliloBaBCs 3 KpalllUMU pe3yJibTaTaMU Ta 3MEHILIEHHSIM
IHBaJTiTHOCTI.

JlonoBigay HAroJIoCMB, 1O MpoOTHU3arajibHa # aHTU-
okcuaaHTHa mis LlepeOGposrizuHy MoXe JTOIOMOTITH Bil-
HOBJIEHHIO TTIOIIKOIXKEeHb, TTOB’SI3aHUX 3 iHCYJIbTOM. Menu-
KaMEHTO3Ha Tepallisl, BKIIIOYHO 3 pealbiiTallielo, Ma€ BU-
pimanpHe 3HaYeHHs. LlepeOpoi3nH Moxe TOTOBHIOBATHI
JIIKyBaHHSI B TOCTPOMY II€piofi, 3MEHIIyBaTH YCKJIaAHEHHS
1 MOKpalllyBaTu MPOTHO3 IIPU 3aCTOCYBaHHI Oapa3y MiCs
a0o IiJ yac rocTPOro iHCYJIBTY.

3minni (TAC) (:i ‘é?l) VD/cM?nplbs(:)Z Mic.) P
MV cepenus Ginatepaniena, CM/C, | 47 33 (42 2_51,6) 35,9(30,2-41,1) < 0,001+
md (IQR)
BHI cepenit < 0,5, n (%) 7(19) 30 (82) <0,001*
PI cepeniit, md (IQR) 0,9(0,82-1,13) 1,0(0,83-1,16) 0,27+

nenpecii

nicns iHCynbTy)

BukopucTtaHHs Llepebponisnny nicns iHcynety... OR 1,63 (41 95% 0,6-4,45). BHI > 0,5 (CVR Ha TAC) 3a 3 micauj
BukopucTaHHs LlepebponianHy nicns iHcynbTy.... OR 6,28 (4l 95% 0,78-50,3). 3MeHLLEeHHS NicAsiHCYNbTHOT

BukopucTtaHHsa Llepebponisnny nicns iHcynbty.... OR 1,6 (4l 95% 0,42-6,2). Inaekc bapten > 85 % (12 wmic.

BukopucTanHs LlepebponianHy nicnsg iHcynbTty.... OR 1,46 (41 95% 0,44-4,9). MRS < 2
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Dr. Jacek Staszewski (MoAbLwa)

VY nonosgini nokropa Jacek Staszewski Oyno 3ocepen-
JKEHO YBary Ha BaXkJIMBOCTI 3aXMCTy reMaToeH11edaligHOro
Oap’epa mpu iHCYIBTI i MiOKpecIeHO HEOOXiTHICTh BUKO-
PUCTaHHST MYJIBTUMOIATIBLHOTO ITIXOIY i3 3aCTOCYBaHHSAM
IUICOTPONHUX areHTIiB IJIs 3a0e3IeueHHs] e(PeKTUBHOIO
3aXMCTY TOJIOBHOTO MO3KY.

Jacek Staszewski mogas nocnimkenHs: CERECAP-WIM
(Wojskowy Instytut Medyczny), y skomy BuBuanu Llepe-
OpOJIi3UH $SIK TOJAaTKOBMIA 3aci® 1100 €HI0BACKYJSIPHOI
Teparlii B Malli€HTIB 3 TOCTPUM illleMiYHUM iHCyJIbTOM. [Tpu
MOYaTKOBOMY HelpoBi3yasizalliiHOMy 00CTeXeHHi Ha 30-
OpakeHHSIX y LMX IMAlli€HTIB BUSIBJISLIUCS HEBEJIUKE illie-
MiuHe s11po, SIKiCHi KoyilaTepaii, e(heKTUBHA peKaHali3allist
icJIsE MEXaHIYHOT TPOMOEKTOMIl, ajie TP 1LIboMY OyJTv CTili-
Ki BUpaxeHi aedinuTu.

Pesynbsratu nocnimkeHHs Mokasajiu, 110 B IPyIIi MailieH-
TiB, sIkuM Tipu3Hauancs LlepeOpotiznH, MOKa3HUK CIPUSTIIN-
BUX (DYHKIIIOHAJIbHUX pe3y IbTaTiB uyepe3 90 mHiB i 12 micsiiB
OyB BipOTriIHO BUILMM ITIOPiBHSIHO 3 KOHTPOJIBHOIO I'PYIIOIO.

JonatkoBo Llepedposii3riH 3HMKYBaB PU3UK CUMIITOM-
HUX Ta aCUMITTOMHUX LIepeOpabHUX KPOBOBUJIMBIB OiIbIIIEe
HiX Ha 60 %.

Takox Jacek Staszewski momiauBcst JOCBiIOM 3acTOCy-
BaHHS# LlepeOponiznHy B Mali€eHTIiB 3 pi3HUMU HEBPOJIOTiY -
HUMM T1aTOJIOTiSIMU, Y TOMY YUCJIi 3 iIHCYJIBTOM, TPaBMaTHUY -
HUM YpakeHHSIM TOJIOBHOTO MO3KY, CYTUHHOIO JIEMEHIII€10,
XBOp000I0 AbIreiiMepa, iHhapKTOM CiTKiBKM, iH(papKTOM
CIIMHHOTO MO3KY. BiH migKpeciuB moTeH1IiiiHi IepeBaru 3a-
crocyBaHHs LlepebponizuHy B pasi LMX ypaxkeHb, a TAaKOX
BiI3HAYMB HEOOXIAHICTh MONABIINX AOCIIIKEHD.

mRS 90D

KokTponesa
rpyna
44% vs 66%; OR 2,4; 95% Cl 1,1-5,5; p=0,02

Mpyna
LiepeBponiauHy

14% I

0% 20% 40% 60% 80%

pynu NopiBHIOBANK 33 JONOMOTOH NOTICTUMHOTO PErPECMBHOTO HANI3Y

KinueBi pesyneratn
IMepBuHHI kKiHYeBi ToYkn: cnpuaTiuei pe3ynbtatu (MRS 0—2) Ha 90-Ty AO6Y

logistic regression, p=0,02

mRS0123456

tPA, mRS 90

48% vs 70%; OR 4,4; 95% C11,09-17,6; p=0,03 l

Kontponsra
rpyna

lpyna
LiepeGponisniy

ASPECTS <10
22% vs 56%; OR 3.6; 95% CI 1.04-12; p=0.04

100% KoHTponeHa
o s -
Mpyna 7
cetgono [ o o [N

O%  10%  30% 0% ADK  S0% GO F0%  BO%  90%  100%

mRS 12M

BTOpUHHI KiHLleBi TOYkun
AoBrocTpokoBi pe3yneratun

| logistic regression, p<0.01

KonTponeha
rpyna

0% 20% 40% 60% B0

I'pynK NOPIBHICBANNK 33 AONOMOr0K NOTICTUYHONO PErPECMBHOTD aHanisy

WSC 2024

12M mRS 0-2
Sudy gop B e —#4—
- '
|
NHSS Emergency Roam [
Apectsadmisson <10 1 F————
Bidge IPA p——
T OnseiToTici i
CTA: —8a—
3vs2
| + | + }
o 01 02 1 6 10
ORECN

MynbTueapianTHWin NOTICTHYHMWA PErpecKBHWA anania

Tom 21, N° 1, 2025

www.mif-ua.com, http://inj.zaslavsky.com.ua 69



IIpakTHKYyI0490MYy HeBpoaory / To Practicing Neurologist

N

Dr. Marina Roje-Bedekovic (Xopsaris)

Jlokrop Marina Roje-Bedekovic po3nouaina cBoto m10-
MOBIIb 3 Mpe3eHTallii icTopii XBopoOu 52-piuHOro YoJI0BiKa
3 oktosieto GaswisipHoi aptepii (OBA). He3Baxkatoun Ha
TMMOBTOPHY MEXaHiuHy TPOMOEKTOMIIO Ta pSATYBaJbHE BHY-
TpillTHbOApTepiaibHe BBeAeHHS tPA, y mailieHTa po3Buiiacs
MOBTOPHA OKJIIO3isI 0a3UJIIPHOI apTepil IIPOTATOM 75 TOIUH.
OnHak ITicjs 1€ OMHOr0 BHYTPIIIHHOBEHHOTO BBEISHHS
tPA i MexaHiYHO1 TPOMOEKTOMii IallieHT MOBHICTIO Oy>KaB
i OyB BunucaHuii Ha 18-ii neHb 3 mokazHukamu 0 6ajiB 3a
mkanamu NIHSS i Penkina.

Marina Roje-Bedekovic nigkpecauia, 1o 1e OyB 1ac-
JIMBUI BUHSITOK, OCKIiJIbKM OinblIicTh mauieHTiB 3 OBA
MaloTh 3HaYHO Tipili pe3ysibraTu. BoHa oGroBopuia mnpo-
Onemu aiarHocTuku i jikyBaHHs1 OBA, BUCOKUil piBeHb

lMicns nepLuoi mexaHiyHOT
TPOMOGEKTOMIT 3 HeBigKNaAHUM
BHYTpILLHbOAPTEPiasibHUM
BBegeHHsam tPA —
BifJHOBJIEHHSI KDOBOTOKY B
6a3unspHi apTepii Ta 4acT-
KOBa pekaHasnisawjisi B npasivi
cepeaHbOMO3KOBIV apTepii
(TICI 2b)

CMEPTHOCTI i1 00MesKeHi MOXJIMBOCTI JTIiKyBaHHS, ITiAKpeC-
JIVUBIIN HaTaJIbHY IMTOTPeOy B HOBUX METOIAX JIIKyBaHHS JIJIST
MOJTIIIIIEHHS Pe3yIbTaTiB.

[lotim BoHa momana BIacHE MPOCIIEKTUBHE BiIKpuU-
T€ OAHOTPYMNOBE OOCIIKEHHS, SIKE 1lle TPUBA€E. Y HbOMY
OLIIHIOEThCS e(DeKTUBHICTD i Ge3neka Llepebponizuny y 20
MaIli€EHTIB 3 TOCTPOIO OKJIIO3i€l0 Oa3uasgpHoi apTepii. Ha
JIOATOK 10 CTAHIAPTHOI Teparii XBopi oTpuMytoTh 30 M
HepebponizuHy B/B 1oaeHHO npotsirom 14 gHiB. OcHoO-
BHUMH KiHIIEBUMU TOYKAMHU JOCJIIKEHHS € YacTKa Talli-
€HTIB 3 mokKa3HukoMm (0—3 Gaim 3a mkanoo PenkiHa yepes
90 aHiB i piBEeHb CMEPTHOCTI, MOPIBHSIHHUY 3 iCTOPUUHUMU
KOHTpOJIbHUMU rpyniaMu. [TouaTkoBi pe3ysibTaTil yxe 00-
HaIiATNBI.

| Micnsa apyroi mexaHi4HOT
TPOMOEKTOMIi — no-

BHa pekaHanisauisi B
6a3unspHii apTepii Ta npasiii
cepeaHbOMO3KOBIV apTepii
(TICI 2b)

Metoau OBA + LlepeGponi3ux

— NPOCNEKTUBHE OAHOLIEHTPOBE OAHONNEYOBE BIAKPUTE AOCTIMKEHHS
L . R — sik 18 pois i crapui
— 20 naujieHTiB 3 rocTpolo oknio3ieto 6asunspHoi apTepii P ——
— CTaHfapTHe NikyBaHHs rocTPOro iHCynbTy (MexaHiuHa "“"*f:"":""“""“’“:“";
R — npeMOpGIAHHH NORa3HK MRS <
TpomGekTomisi + B/B tPA abo TuBHe) + Llepebp — niamHcana iHpopuOBaHa SroRa
AK fJofaTkoBa Tepanis + peabinitayis/koHTponb | Kpwrepii snkniovenns: |
_ i ; i — rinepayTAKBICTb A0 KOMNIOHEHTIB fipenapary
LiepeGponiauH y fo3i 30 Mr 1 pa3 Ha Ao6y npoTsrom 14 gHiB  onant oy o sarcrs
— HeWpoBisyanisauiiiHi 3Haxiaku i KNiHiYHi pesynbTaTu: 7::)‘:'.:':“:;'::?::%1;:;"
- NPOTAroM nepiofly NpU3Ha4YeHHs npenapary (crynits IV 260 V)
. — iwewiHw iHCyNLT y nonepesHi TP icaui
- npu BURKCLi — weracrathui pax
. — cencwc abo TAK IHERLI NP HABXOMKEHH
- Yepes Mmicsub 8 ikapHo
o — r0CTDAR KODOHaPDHA CHADOW, nereHesa
- yepe3 3 micsui nicns iHcynbTy ew6onis, TPOMGOS rGOKNX BeH
IpH HAZXORXEHHI B NiKapHIO

T'pynu BTpyuaHHs i KOHTPOMIO MaloTh yTw BUAINEHi Ha OCHOBI TaKkuX

KpuTepiis:

— 30Ha OKMio3ii 6a3unspHoi apTepii — NpoKcUManbHa, cepepHs,
[AMCTanbHa YyacTuHa

— nokaaHuk 3a NIHSS npu HapxofpkeHHi B nikapHio
(0-4, 4-15, 16-20, 21-42)

— npemop6ipiHuii nokasHuk MRS

— 3Haxigku Ha MPT npn i B nikapHio (i

— 4ac Bij noyaTKy cuMNTOMiB Ao nikyBanHs (0-3 rog, 3-6 rog,

MeTtoau
OBA + Llepe6poni3ut

iwemii)

noHa 6 rop)

— Bik (£ 5 pokis)

— THn T /B tPA,
TpombekToMis, tPA + MexaHiuna TpombekToMmis)

—Tun i pom6exTomii
CTEHTyBaHHs 6asunspHoi apTepii)
— koMopbijHa apTepianbHa rinepTenais (Tak/Hi)

KontponbHi aani GyayTs oTpuMaHi p ia i 6a3n paHwx rocni BOHM y
iHdhopmaiio npo naujientis 3 OBA, siki oTpuMyBany nikyBaHs B nepiof i3 ciuns 2015 poky a1 TpasHs 2024 poky

Pesynbratn
OBA + LlepeGponi3ux

OuiHKa NepBUHHKX pe3ynbTarie:

B KOHTPONbHiiA rpyni
— piBeHb

— BI\COTOK y4acHuKiB y rpyni LiepeGponiauty 3 nokasiukom mRS 0-3 a 90-# aeHb nicna icynbTy/

i B rpyni L

OuiHKka BTOPUHHMX pe3ynbTaris:

i rpyni

— Bypb-siki 3minm Ta BHYTPIl
— 3MiHK nokaskyka 3a NIHSS/y kouTponbHiit rpyni

Wl B rpyni L i rpyni

Dr. Minwoo Lee ([MiBaAeHHa Kopes)

Dr. Minwoo Lee 3BepHYB yBary Ha BUKJIUKU, 3 SIKU-
MU OJOBOIUTHCS CTUKATUCS MPU JIIKYBaHHI Malli€HTIB 3
IHCYJBTOM «IIPOOYIKEHHS», KOJIU TOUHUI Yyac MOSIBU
CUMITOMIB HEBiJOMMUIA, 110 YCKIAMHIOE MPUNAHATTS

pilreHb om0 TpoMOOJi3uCy I eHIOBACKYISIPHOI Te-
pamii. BiH monaB HellogaBHI BUCHOBKU, SIKi CBiZUaTh
npo Te, 110 CUMIOTOMU iHCYJbTY «IPOOYAKEHHSI» yac-
TO BUHUKAIOTh HE3aJ0Br0O A0 TOTO, SIK Malli€EHT MPO-
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KUHETBCSI, 110 J03BOJISIE MPOBOAUTH LiJieCIPsIMOBaHi
HeBiaKkianHi BTpyyaHHs. He3dBaxaiouu Ha mporpec,
pe3yabTaTy Ui Mali€eHTiB 3 IHCYJAbTOM MiCJsI IPOOY-
JDKEHHS 3aJIMIIAITHCS TipIIUMU, HiX s Malli€eHTIB,
Yy IKUX MOMEHT MOYaTKy iHCYJbTY BiIOMU, TOTOBHUM
YUHOM Yepe3 MEeHIII yacTe Mpu3HaYeHHs HeBiAKIaaHO1
Teparmii. Minwoo Lee HaroigocuB Ha po3IMIMPEHHI BiIKOH
BUKOPHUCTAaHHS BHYTPIIIHHOBEHHOTO TPOMOOIII3UCY i
€HI0BACKYJISIpHOI Tepalii Mpu iHCYJIbTaX «IpOOYyIXKeH-
Hs», 110 MiATBEPAXEHO TaKUMU NOCIHIIKEHHSIMU, K
WAKE-UP, DEFUSE 3 i DAWN. BiH nigkpecJiuB Bax-
JIUBICTD 11epeOpaJbHOrO 3aXMUCTY B MALli€EHTIB 3 iHCYJIb-
TOM y CTaHi nmpoOyaxeHHs, moaaBmu LlepedponizuH

gK OaraTooOilgyuii nmpenapar i3 IJIeHOTPOMHUMU
edeKkTaMu, CIpSIMOBAHUMM Ha YUCJEHHI MeXaHi3Mu
ileMiuyHOTO Kackajay, BKJIIOUYHO 3 €KCAaTOTOKCUYHIC-
TIO, 3aMajeHHsM, OKHMCHIOBAJbHUM CTPECOM i JUC-
¢yHKIIi€lo remaToeHIedanriunoro 6dap’epa.

Minwoo Lee Takox HagaB OISO KOPEHCHKOTO pe-
TPOCMEKTUBHOIO 0araToleHTPOBOTO 00CepBalliiiHOTO
nocaigxeHHs: CERECAP, mo ouniHioe eheKTUBHICTD
i 6e3nexky LlepeOpoJiizHy B Malli€HTIB 3 iHCYJIbTOM
«IPOOYIKEHHS», Y IKUX BUKOPUCTOBYETHCS €HA0BAC-
KyJisipHa Teparnis. BiH mogaB cTpyKTypy JOCJiIXeH-
Hsl, a TaKOX HaBiB MEPBMHHI Ta BTOPUHHI pe3yJb-
TaTH.

LiepebponianH [1s1 3MeHLUIEeHHs] BTOPUHHOIO HeiPOHHOIro
YPa>keHHs1
Brpy4aHHa B iwemMivHWA KAacKkaa Ha MHOXMHHUX PIBHAX (NNedoTpoNHMA edekT)
3HIKEHHR KDOBOTOKY
L]

Jlennewin eHepril KniTHH, rinoxciA

Mopywenna nacocy Na'tK® e ALios
L]
Nlenonapusauin wembpas
1
Peneptysia
BinkpuTTa noTeHYjanaanenHHx BuaepeHHs rnyTamary
KANbUYJEBHX KAHANIB
MMigewuenns pissA BHYTPiLKBORTITHRHOD Ca* === AXTHERLIR NMDA, AMPA \
} . | MeTABONIYHIY PelEnTOpia
AxTusauis: Jina3
NO cu Hl ——— dopuy BiNGHIX
npoTeas pagukania |
BHAOHYKNEa3 |

CMEpTh KNITHH | NOWKD/TKERHA TKAHKH

Anszaiin gocnigxeHHs

KpwTepii BEnoveHHA:

— &l 18 poxia i Ginewe = LepeBponiawd 30 mrinoby 7-10 guis

— TOCTPMi iWeMiHWA HCyNLT ) + HaAKPAWA NIKAPCHXHA MEHEKMEHT,

— OKNH3IA KPYNHOT CYAMHM 5’ N =30 =5

— HeBIJOMIWRA TEPMIH NOYATKY iHCYNLTY g H F

— Npago yuacri B gocnimwenti DEFUSE-3 — ¥ %g

I mﬁ,ﬂz coPrece T % TineKu Haiikpawiit nixapcsKui | g

— Rocarnenna TICI 20-3 = Menepxuent, N = 60
"""""""""""""""" o1 T e

MNepeunHUA pesynsTaT: RoBpHi GyHKUioHaNLHWA pesynkTaT (MRS 0-2)
Bropuuni peaynstati: NIHSS, MoCA, ICH Towo.

MepBuHHI pe3ynbTaTn

— [MepBUHHUMUN pe3ynbTaTamu AOCHIOXKEHHs 6yayTb fo6pi
byHKUiOHaNbHI pe3ynbTaTti 3a MoAMGIKOBAHOIO LLKaNow PeH-
KiHa (MRS) y gianasoHi Big 0 o 2 npwu oujiHui Ha 90-1 AeHb 3
MOMEHTY Nno4aTKy iHCYNbTY.

— La wkana Bu3Ha4yae CTyniHb iHBanigHOCTIi abo 3aneXHOCTi
BiJ, CTOPOHHbOT ONOMOr B peanidauii WoAEeHHOI akTUBHOCTI,
a TakoX Aa€ KPUTUYHY OLLIHKY PYHKLLIOHANbHUM pedynbTaTaMm.

— TAXKICTb iHCYNbTY

BTOpuHHI pe3ynbTaTtn

LLikana iHcynbTy HauioHansHoro iHctutyTy 3a0poB’s (NIHSS): ouiHka npoBoanTh-
csa OBidi — npu Bunucui Ta Ha 90-11 AeHb, W06 OUiHUTN HEBPOJOFiYHNI cTaTyC
nauieHTIB.

— PiBeHb cmepTHOCTI
JocnigxeHHa Oyae ouiHoBaTY piBeHb CMePTHOCTI 3a 90-aeHHMIM nepiof, wob
BCTAHOBUTU, YN € BIpOrigHE 3HUXEHHA PIBHA CMEPTHOCTI B MaALLIEHTIB, Y AKUX
%aCTOCOByeTbCFI Llepebponi3anH, NOpiBHAHO 3 TUMU, XTO HE OTpumye Llepe-
PONi3NH.

— PiBHi remopariuyHoi TpaHcdopmauir
Byne npoBoAMTUCS OLiHKA 4aCTOTU K CUMNTOMHOI, Tak i aCUMNTOMHOI TpaHchOop-
Mauii yepes 90 aHiB, W06 ouiHNTK Npodinb 6eanekn LlepedponiavHy B Ui nonynsuii
nawuieHTIB.

— KorHiTuBHi pe3ynbratu
OuiHka KOrHiTUBHUX PyHKL 3a wkanow MoCA 6yae nposoantucs Ha 90-11 AeHb
nicnsg no4YaTky iHCYNbTY 3 METOI0 OLLHUTY B6yAb-AKi KOTHITUBHI 3MiHWM NPOTArOM Ji-

KyBaHHS.

BMcCHOBKMU

Ha BeGiHapi Oyjio ImigkpecjieHO HelIOCTaTHICTh BU-
KOPHUCTAHHS TiIbKW peKaHamisauii s moJinimeHHs
BillaJICHUX pe3yJIbTaTiB y MalliEHTIB 3 TOCTPUM illIeMid-
HUM iHCYJIBTOM. YCi IOIIOBima4i BeOiHApy MigKpeCInIn
HEOOXiMHICTh MPU3HAYCHHS OOMATKOBOTO JIiIKYBaHHS
IUIS1 3a100iraHHs YCKJIaAHEHHSIM Iicasd peKaHasi3allii,
TakKuM SK 3amalieHHs, TUCc@YHKILiS reMaToeHledanriu-
Horo 6ap’epa i ilmemMiyHe ypaxkeHHs. Yci qomosigavi Bu-

nminsgan LepeOpoiri3nH IK 6araToo0ingoYnii IIpenapar
i3 TUIEHOTPOIMHUM €(EKTOM, 110 MiATBEPIKYETHCS Kislb-
KOMa IOCTIIKEHHSIMH, SIKi IMTOKa3yloTh OTO MOTEeHIIial
JUTST TIOJITTIIIeHHST OMy>KaHHSI, 3MEHIIIeHHS YCKJIaTHEeHb i
MoinieHHs PyHKIiOHAJbHUX Pe3yabTaTiB NpU Pi3HUX
clueHapisx iHCyabTy. JochigkeHHs, 110 MOCTiIMHO IIPo-
BoasThesl B pamkax iHiniatusu CERECAP, cnpsimoBaHi
Ha IMojaajblile MiaTBepaAXeHHs poJii LlepedpotizuHy B Ji-
KyBaHHi iHCynpTy. M
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Regional Clinical Center of Neurosurgery and Neurology, Uzhhorod National University, Uzhhorod, Ukraine

Exploring the effect of subtotal resection
on survival outcome in glioblastoma:
a case study

Abstract. Glioblastoma characterized by aggressive nature and poor prognosis remains a challenging entity in
neuro-oncology. Standard treatment modalities, including maximal safe surgical resection followed by adjuvant
chemotherapy and radiotherapy, aim to prolong survival and alleviate symptoms. However, despite these interventions,
prognosis remains dismal, particularly in cases of subtotal resection. This case study delves into the effect of subtotal
resection on survival outcomes in glioblastoma patients. A 46-year-old male presented with symptoms of headache
and left-sided weakness, prompting admission and subsequent surgical intervention. Subtotal resection, achieving
approximately 95 % tumor removal, was performed. Following surgery, the patient underwent chemotherapy with
temozolomide (75 mg/m?) for six weeks, omitting radiotherapy. Remarkably, the patient experienced symptom
alleviation post-treatment and survived for six months. This case highlights the potential of subtotal resection in
managing glioblastoma, particularly in cases where complete excision is not feasible. Additionally, it underscores
the need for individualized treatment approaches and further research to optimize outcomes in glioblastoma patients

with less favorable prognoses.

Keywords: glioblastoma, subtotal resection; extent of resection; survival outcome

Introduction

Glioblastoma multiforme (GBM) stands as one of the
prevalent and highly aggressive glial neoplasms within the
primary central nervous system of adult individuals. Despite
employing aggressive therapeutic strategies such as surgical
intervention, radiotherapy, and chemotherapy, the prognosis
remains notably limited [1, 2].

Glioblastoma accounts for 15 % of brain tumors. It
affects mostly individuals over 50, males more often than
women [3]. Surgical resection serves as a pivotal compo-
nent in the multimodal management of GBM. Extensive
observational studies and comprehensive literature re-
views, employing objective assessments of the extent of
resection, consistently indicate a significant correlation
between maximal tumor resection and improved out-
comes for GBM [4, 5].

Surgical resection alone has been shown to increase the
median survival of GBM patients to 6 months. However,
combining it with radiation therapy yields a significantly
improved mean survival of 12 months. Given GBM’s highly
infiltrative nature, the use of radiation therapy alongside
concomitant chemotherapy presents enhanced prospects
for survival. Specifically, the addition of concomitant che-
motherapy with temozolomide to the regimen of surgical
resection plus radiation therapy has demonstrated fur-
ther improvements, resulting in a median survival of 14.6
months [6].

Glioblastoma surgery is becoming more individualized
and multimodal. Imaging, surgical instruments, and intra-
operative monitoring have improved tumor removal while
minimizing brain tissue injury [7]. Subtotal resection (STR)
seldom causes spontaneous tumor regression. Overall sur-
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Figure 1. Volumetric analysis
of tumor pre-operatively

vival and progression-free survival are worse than with gross
total resection [8]. Several studies have used STR with ad-
juvant radiation treatment and chemotherapy to treat these
tumors [9, 10]. Although the survival effects of such surge-
ries have not been proven, glioblastoma patients have had
reduced symptoms and longer survival.

We present a case study of a patient who underwent sub-
total resection of glioblastoma followed by a 6-week course
of temozolomide use, without adjunctive radiotherapy. De-
spite not undergoing radiotherapy, the patient achieved a
6-month survival outcome.

Case report

A 46-year-old male who was employed as an educator
sought medical attention at the Neurosurgery Department
of the Regional Clinical Center of Neurology and Neu-
rosurgery in Uzhhorod (Ukraine). He complained of left-
sided arm and limb weakness for one week and severe head-
ache that had been persistent for two months. There was no
documented history of trauma or familial medical condi-
tions. Magnetic resonance imaging revealed the presence
of a heterogeneous lesion characterized by irregular borders
and necrotic regions. Following contrast administration,
peritumoral edema and mass effect were observed, which
were accompanied by substantial enhancement. Glioblas-
toma is distinguished by these characteristics, which at-
test to its infiltrative and aggressive nature. According to
volumetric analysis, the tumor volume was measured as
61.4 cm’ (Fig. 1).

On the second day, the patient was administered ste-
roid medication in order to control inflammation and
edema, subsequently he underwent surgical intervention,
which included subtotal tumor resection. Volumetric
analysis performed on the second day after surgery during
magnetic resonance imaging revealed a removal of 94.5 %
of tumor volume after calculation of residue volume as
3.15 cm? (Fig. 2).

Post-operatively, there was no complication. The pa-
tient was subsequently recommended to receive adjuvant
chemotherapy and radiotherapy. He elected to undergo a
chemotherapy regimen consisting of temozolomide for six
weeks at a daily dose of 75 mg/m?. Throughout the three-
month follow-up period, the patient documented a reduc-

Figure 2. Volumetric analysis of tumor residue
post-operatively

tion in symptoms. Nevertheless, he refused to undergo
radiotherapy. Unfortunately, the patient passed away six
months later.

Discussion

GBM, the most prevalent malignant primary brain tu-
mor, is categorized as a high-grade glioma [6].

Gross total resection in GBM, which is known for its
high invasiveness, is a formidable undertaking due to the
persistent nature of the microscopic tumors; this ultimately
contributes to the dismal prognosis. Priority is given to the
highest possible safe resection, which is especially achie-
vable in tumor sites that are anatomically accessible. Sub-
sequently, adjuvant radiation and chemotherapy with te-
mozolomide are used. Furthermore, as potential adjuncts,
emergent therapeutic strategies, including immunotherapy
and antiangiogenic agents, have been suggested. Notwith-
standing progress in treatment modalities, the median sur-
vival for patients diagnosed with GBM remains below 15
months [1, 6, 8].

Marko et al. conducted a study to evaluate the postope-
rative outcomes of 721 glioblastoma patients. The findings
revealed that more than 10 % of the cohort underwent re-
section with a volume spanning from 95 to 99 % [11].

Previous research suggests that a greater degree of re-
section, specifically 80—100 %, is associated with more fa-
vorable results [12]. Therefore, it is possible that patients
who underwent resections surpassing 95 % will experience
improved outcomes in comparison to those who underwent
resections below 95 % [5, 13]. Moreover, prior investiga-
tions have sought to ascertain the maximum residual tumor
volumes that continue to result in favorable outcomes [13],
as demonstrated by the research of Chaichana et al.

It has been found that the optimal surgical strategy for
managing glioblastoma is maximal safe resection. In newly
diagnosed glioblastoma patients, optimizing the extent of
tumor resection has been linked to improved survival out-
comes, according to accumulating evidence from recent
years [14].

The extent of resection was identified as a crucial inde-
pendent predictor of protracted survival in a single-institu-
tion study involving 949 patients who had been diagnosed
with high-grade gliomas. The study identified significant

Tom 21, N° 1, 2025

www.mif-ua.com, http://inj.zaslavsky.com.ua 73



IIpakTHKYyI0490MYy HeBpoaory / To Practicing Neurologist

N

discrepancies in median overall survival when comparing
gross total resection to near total resection (NTR) and
NTR to STR: 11 months for STR, 9 for STR, and 5 months
for NTR [15].

The correlation between the extent of resection and the
improvement in survival rate remains consistent, even when
tumors pose difficulties in terms of resection. When compared
to a biopsy alone, resection of the dominant lesion emerged
as a strong predictor of improved overall survival in a multi-
centric study of high-grade gliomas. It is worth mentioning
that median overall survival was higher in individuals who un-
derwent resection (12 months) than in those who underwent
biopsy followed by chemotherapy (just 4 months) [16].

When considering insular high-grade gliomas, which
are difficult to access surgically due to their location in
eloquent cortical regions, resection of at least 90 % of the
tumor has been shown to yield substantial benefits. Indi-
viduals who underwent volumetric resections of 90 % of
the tumor or more exhibited a significantly higher 2-year
overall survival rate of 91 % compared to 75 % if the extent
of resection was < 90 %. In addition, a minimum of 90 %
resection extent was associated with improved progression-
free survival rates [17].

Despite the patient’s favorable prognostic indicators,
including a MGMT methylation status, a high Karnofsky
Performance Status of 100 %, and a relatively young age (46
years), a decision was made to perform STR followed by
temozolomide therapy [18, 19]. But the patient decided to
forgo radiotherapy, resulting in a restricted overall survival
period of merely six months.

In conclusion, adjuvant chemotherapy followed by ra-
diotherapy is an effective therapeutic approach that can
improve survival rates in newly diagnosed GBM patients
subsequent to STR. As a result, in order to increase overall
survival, chemotherapy and radiotherapy may be prescribed
in combination for all GBM patients who have undergone
surgical treatment.

Conclusions

This case highlights the challenges in managing glio-
blastoma, emphasizing the importance of prompt diag-
nosis, surgical intervention, and multimodal treatment
approaches. Despite achieving a substantial reduction in
tumor volume, the patient’s decision to forego radiothe-
rapy likely impacted long-term prognosis. The importance
of multimodal treatment approaches, including surgery,
chemotherapy, and radiotherapy, cannot be overstated in
the management of glioblastoma. While subtotal resection
may provide initial symptomatic relief, adjunctive treat-
ments such as chemotherapy followed by radiotherapy are
crucial for preventing disease progression and improving
overall survival. This case underscores the need for compre-
hensive treatment strategies tailored to individual patient
needs to optimize outcomes in glioblastoma management.

Ethics approval and consent to participate. This study
was approved by the Research Ethics Committee, Faculty
of Medicine, Neurosurgery Department, Uzhhorod Na-
tional University.

Availability of data and material. The datasets used
during the current study are available from the correspon-
ding author on reasonable request.
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OOAQCHUI KAIHIYHW LLeHTP HeMpOXipYPrii TQ HEBPOAOTII, Y)KrOpOACBKNA HALIIOHQABHUA YHIBEPCUTET, M. Y)Kropo4, YkpaiHa

AOCAIAXXEHHS BMNAUBY CYOTOTAABHOI pe3eKLii Ha BUXKUBAHICTb NPU FAIOBGACCTOMI: KAIHIY4HUIA BUNOAOK

Pe3siome. Mio6nactoma, 1110 XapaKTepU3yEThCS ArPECUBHUM M-
pebiroM i moraHMM MPOTHO30M, 3aJIMIIAETHCS CKIIAIHOIO TTPOdJIe-
MOI0 HelipooHKotorii. CTaHaAapTHI METOAU JTiKyBaHHSI, BKJIIIOYHO
3 MaKCUMaJIbHO 0€3MeYHOI0 XipyprivHOIO PE3eKIlil0, MOAAIbIIOI0
a1’ lOBAaHTHOIO XiMiOTepartielo Ta MpPOMEHEBOIO Tepari€lo, Crps-
MOBaHi Ha TIPOJOBXEHHS XXUTTSI W TOJIETHICHHS CUMIITOMIB.
OnHak, He3BaXkal4u Ha 1Ii BTpyYaHHs, IPOrHO3 3aIMIIAETHCS
HECHPUSITIMBUM, 0COOIMBO 3a CYyOTOTAbHOI pe3eKllii. Y 1boMYy
KJIIHIYHOMY BUTIAJIKy PO3IJISIIAETHCS BILUIMB CYOTOTAIIbHOI pe3eK-
i1 Ha BDKMBAHICTh MALIEHTIB i3 T1i001aCTOMOIO. 46-piuyHMIt 4O-
JIOBiK 3BepHYBCSI 31 CKapraMu Ha roJIOBHMI OiJ1b i ¢J1a0KiCTh J1iBO1
CTOPOHM TiJIa, 110 MOTpeOyBaao rocmitaizallii Ta MoaaabIIoro
XipypriuHoro BrpyyaHHs. [IpoBeaeHo cyOTOTalbHY pe3ekliio 3

BUIATIEHHSIM TTpUGIn3HO 95 % myxiunu. [Ticns onepallii mamieHT
OTPUMYBaB XiMioTepariio TeMo3010MigoM (75 Mr/M?) IpOTSIrOM
LIeCTU TUXKHIB, ajie Bil TpoMeHeBoi Teparii BimMoBuBcs. [1pumiT-
HO, 11O MiCJIs1 JTIKyBaHHSI YOJIOBIK BiUyB IOJETIIEHHSI CUMITTOMIB i
TTPOXUB IIiCTh MicsiB. Lleit KTiHIYHMIT BUTIAIOK ITiIKPECITIOE TT0-
TeHIIiaJl CyOTOTaJIbHOI pe3eKllii B TiKyBaHHI IJ1i00JIaCTOMH, 0CO0-
JIMBO Y BUMAAKAX, KOJIU MOBHE BUIAJIECHHSI IyXJITMHU HEMOXKJIKBO.
Takoxx HaroJoIyeTbCS Ha BaXJIMBOCTI iHAMBIAYaJIbHOIO MiIXO1y
IO JIIKYBaHHS 1 HEOOXiTHOCTI TTOJAIBIINX JOCTIIKeHD TSI OTITH-
Mi3alii pe3yabTaTiB y MaILi€HTIB i3 M1i00JacTOMOIO, SIKi MalOTh
MEHII CITPUSITIIMBUIA TTPOTHO3.

KiiouoBi cj1oBa: raio6nactoma; cyoToTanbHa pe3exllis; o6csr
pe3eKllii; pe3yIbTaT BUoKMBAHHSI
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Adult-onset spinal muscular atrophy
in a patient with SOD1 mutation: case report

Abstract. Amyotrophic lateral sclerosis (ALS) and spinal muscular atrophy (SMA) are distinct motor neuron
disorders with overlapping molecular mechanisms. ALS involves progressive upper and lower motor neuron
degeneration, while SMA primarily affects lower motor neurons. Mutations in SOD1 (superoxide dismutase 1), a
well-established cause of familial ALS, have been identified in patients with atypical motor neuron disease phenotypes,
suggestive of their broader role in motor neuron dysfunction. A 28-year-old male presented with progressive distal
muscle weakness, atrophy, and a steppage gait, without upper motor neuron involvement. Electromyography confirmed
chronic motor neuron dysfunction, raising suspicion of SMA. Genetic testing excluded SMN 1 deletions but identified
a pathogenic SOD I mutation. Despite this, slow disease progression and phenotype were more consistent with adult-
onset SMA type IV than ALS. This case highlights the diagnostic challenges posed by overlapping features of ALS and
SMA. The findings emphasize the need for further research into the clinical features associated with SOD 1 mutations
and their potential contributions to SMA-like presentations, refining our understanding of motor neuron disorders.
Keywords: motor neuron disease; amyotrophic lateral sclerosis; spinal muscular atrophy; SOD1

Introduction

Amyotrophic lateral sclerosis (ALS) and spinal mus-
cular atrophy (SMA) are distinct motor neuron disor-
ders with overlapping clinical features. Both involve mo-
tor neuron dysfunction and loss, leading to progressive
muscle weakness and atrophy [1]. ALS, or Lou Gehrig’s
disease, is a neurodegenerative disorder affecting upper
and lower motor neurons, causing progressive weakness
and reduced survival [2]. While most ALS cases are spo-
radic, 5—10 % are familial, with approximately 20 % of
these linked to SOD1 (superoxide dismutase 1) mutations
[2]. In contrast, SMA is caused by mutations in the SMN 1
(survival motor neuron 1) gene on chromosome 5q13,
leading to insufficient SMN protein, which is critical for
motor neuron function. The severity of SMA is deter-
mined by the copy number of SMN2, a paralog of SMN1
that partially compensates for its loss by producing small
amounts of functional SMN protein. A higher number of
SMN2 copies is linked to milder disease phenotypes, with

SMA classified into types I—-IV based on the age of onset
and clinical progression [3].

Though primarily linked to familial ALS, SODI muta-
tions have also been investigated for their potential influence
on molecular pathways shared with other motor neuron dis-
orders. Experimental studies suggest that SODI mutations,
a cause of familial ALS, may impact SMA-related pathways.
ALS mouse models show that mutant SODI disrupts SMN
protein function, while restoring SMN levels mitigates mo-
tor neuron loss and delays symptoms, highlighting potential
mechanistic overlap [4]. These findings suggest that muta-
tions in SOD may influence motor neuron dysfunction be-
yond classical ALS phenotypes.

Here, we present the case of a patient with adult-onset
SMA type IV harbouring a rare SOD I mutation (c.260A>G).
While this mutation is predominantly linked to ALS, the pa-
tient’s clinical presentation defined by slow progression and
a lack of upper motor neuron signs is more well-aligned with
the characteristic features of SMA.
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Case description

The patient, a 28-year-old male, first presented with
distal lower limb weakness in 2019 at the age of 23, initially
characterized by difficulties standing on his toes. Over the
next three years, the weakness gradually progressed, sprea-
ding to the proximal lower limbs and leading to challenges
with climbing stairs and rising from a squat. Muscle at-
rophy extended to the calves, feet, thighs, shoulders, and
small muscles of the hands, resulting in difficulties with
fine motor tasks. These symptoms were accompanied by
intermittent cramps, fasciculations, and gait disturbances.
In 2022, a neurological assessment was performed as the
symptoms persisted. Electromyography (EMG) revealed
chronic motor neuron damage in the anterior horns of the
spinal cord, and serum creatine kinase levels were elevated
at 1168 U/L (normal range: 39—308 U/L), suggesting neu-
romuscular involvement. However, no further diagnostic
tests were performed at that time, and the patient’s condi-
tion continued to evolve.

By May 2024, the patient presented with worsening
weakness in both hands, impaired gait, and pronounced
muscle atrophy, which eventually led to further evalu-
ation at Kyiv City Clinical Hospital No. 11. Neuro-
logical examination revealed moderate tetraparesis,
more prominent in the lower extremities, accompanied

by hypotrophy in the hands and calves. Reflexes were
diminished in both upper and lower limbs, and fas-
ciculations were noted in the back and proximal limb
muscles. The patient exhibited a steppage gait. Repeat
EMG confirmed chronic motor neuron damage at cer-
vical, thoracic, and lumbar levels, raising suspicion of
SMA. Magnetic resonance imaging revealed degenera-
tive changes but no structural lesions to account for the
motor neuron pathology. Serum creatine kinase levels
were further elevated at 1350.6 U/L. Based on these
findings, a provisional diagnosis of SMA type IV was
made, with genetic testing for SMNI and SMN2 dele-
tions recommended, alongside repeat EMG and ongo-
ing neurological follow-up.

In October 2024, genetic testing at the OHMADYT
Centre for Orphan Diseases identified a heterozy-
gous pathogenic variant in the SODI gene: ¢.260A>G
(p.Asn87Ser). This mutation has been observed in both
autosomal recessive juvenile-onset ALS and autosomal
dominant ALS [5—7]. However, the clinical presentation
was inconsistent with ALS, prompting the need for fur-
ther assessments. Genetic analysis of SMNI and SMN2
revealed no deletions, complicating confirmation of SMA
but not entirely excluding it, as point mutations and rare
variants were not assessed. Additionally, Kennedy’s di-

Figure 1. Clinical features. Muscle atrophy observed in the dorsal and palmar aspects of the hand (A, B),
shoulder and back muscles (C, D)
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sease was excluded through genetic testing, which con-
firmed the absence of CAG repeat expansions in the AR
(androgen receptor) gene.

In November 2024, the patient was referred to the
Neurology Department of the Bogomolets National
Medical University for additional clinical evaluation due
to the complexity of the case. Examination revealed a
steppage gait and the use of a “ladder” technique to rise
from a sitting position, often suggestive of myopathic or
motor neuron disorders. Muscle strength evaluated on
the Medical Research Council scale showed scores of 3.5
in the hands, 2.5 in the shoulders, 2 in the feet, and 4 in
the calves and thighs. Fasciculations were noted in the
proximal upper limb muscles, reflexes were diminished
across all limbs, muscle tone was normal with no evi-
dence of spasticity, and sensory function was preserved.
Differential diagnoses included polyneuropathy, ALS,
and myopathy. Polyneuropathy was excluded due to pre-
served sensory function, ALS was ruled out based on the
absence of upper motor neuron signs such as spasticity
and hyperreflexia, and myopathy was excluded due to
the neurogenic pattern observed in EMG findings. De-
spite the absence of SMN1 deletions, the patient’s pat-
tern of progressive weakness, slow clinical course, and
lack of upper motor neuron signs aligned more closely
with adult-onset SMA type 1V, leading to a clinical di-
agnosis of SMA type IV.

Discussion

This case highlights the challenges of diagnosing mo-
tor neuron disorders with atypical clinical and genetic
findings. The initial clinical presentation and EMG fin-
dings suggested SMA type IV, but the absence of deletions
in SMN1 and the discovery of a heterozygous pathogenic
SODI mutation, typically associated with ALS, intro-
duced significant diagnostic uncertainty. These complexi-
ties reflect the need to explore the limitations of current
diagnostic methods and the potential overlap between
SMA- and ALS-associated mechanisms, as discussed in
the following sections.

Although no deletions in SMN1 exons 7 and 8 were iden-
tified via MLPA analysis, it is important to note the limita-
tions of this method. While MLPA reliably identifies dele-
tions responsible for approximately 96.4 % of 5q SMA cases,
it cannot detect the remaining 3.6 % of cases involving subtle
mutations such as a point mutation on one chromosome
combined with a deletion or gene conversion on the other
[3]. Additionally, the absence of SMN protein measurement
in this patient leaves the possibility of functional SMN defi-
ciency unresolved, highlighting the challenge of definitively
excluding SMNI-related SMA in atypical presentations.

Most SMA cases are linked to SMNI mutations, but a
smaller subset, classified as non-5q SMA, accounts for ap-
proximately 5 % of cases. These disorders, involving other
genes implicated in motor neuron dysfunction, are unrelated
to SM NI mutations but share overlapping features with both
5q SMA and ALS, further complicating diagnosis. For in-
stance, Finkel type SMA (linked to VAPB) and Jokela type
SMA (associated with CHCH D 10) exhibit progressive proxi-

mal muscle weakness, resembling SMA type IV [8]. How-
ever, genetic testing in our patient did not reveal mutations
in any known non-5q SMA-related genes, underscoring
the diagnostic ambiguity and the evolving understanding
of non-5q SMA etiology. Kennedy’s disease, or spinal and
bulbar muscular atrophy, was also excluded through genetic
testing that revealed no expansions in the AR gene. While
Kennedy’s disease shares features such as pure lower mo-
tor neuron symptoms and proximal weakness, its hallmark
systemic manifestations, including endocrinopathies, were
absent in this patient [8].

The identification of a SODI mutation introduces
another layer of complexity, raising questions about its
potential role in SMA-like presentations. Experimen-
tal studies have shown that mutant SOD1 disrupts SMN
protein function in ALS mouse models, and restoring
SMN levels mitigated motor neuron loss and delayed
symptom onset [4]. Additionally, co-transfection stu-
dies in NSC34 cells revealed that SMN protects against
cell death induced by mutant SODI under oxidative
stress, potentially through its chaperone activity, which
prevents protein aggregation [9]. Mutations in SMN or
its suppression by shRNA significantly reduced this pro-
tective effect, emphasizing the interplay between SMN
and SODI in motor neuron survival [9]. Furthermore,
reduced SMN levels have been observed in the spinal
cord of ALS patients and SOD1(G93A) mouse mo-
dels, where overexpression of SMN improved locomo-
tor function and rescued motor neurons, though survival
benefits were limited by SMN mislocalisation caused
by mutant SODI [10]. Similarly, clinical data indicate
that lower SMN protein levels, influenced by SMN 1 and
SMNZ2 copy numbers, increase ALS susceptibility and
worsen disease progression [11]. These insights suggest a
functional overlap between SODI and SMA-associated
pathways, expanding our understanding of motor neuron
dysfunction beyond classical ALS.

Interestingly, in cases with SMA-like symptoms but no
SMNI1 mutations, a subset of patients was found to carry
mutations in ALS-associated genes, including SODI and
FUS, implying that these mutations may contribute to
SMA-like syndromes [12]. Supporting this, a case report
described a 63-year-old female with a novel SODI muta-
tion (¢.358G>C, p.V120L) who was clinically diagnosed
with SMA. Her presentation of symmetrical distal weak-
ness, steppage gait, and absence of upper motor neuron
signs resembled SMA rather than classical ALS, with slow
disease progression aligning her phenotype with SMA type
IV [13]. Electromyographic findings confirmed a chronic
neurogenic process without evidence of primary myopa-
thy, mirroring features observed in our patient. Both cases
exhibited slow disease progression and lacked hallmark
ALS signs, challenging traditional genotype-phenotype
correlations for SOD1 mutations [13].

The SOD1 ¢.260A>G mutation identified in our patient
has also been previously reported in ALS cases from Ira-
nian, Pakistani, and Japanese families, demonstrating no-
table clinical variability. Age of onset in these cases ranged
from 13 to 52 years, with survival times spanning weeks to
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over a decade. For example, in the Iranian case, symptoms
began at age 34 with lower extremity weakness, while sur-
vival outcomes varied widely even within the same genetic
background [5—7]. In contrast, our patient, who carries
the same SOD I mutation, exhibited a distinctly SMA-like
phenotype characterized by slow progression, selective dis-
tal atrophy, and the absence of upper motor neuron signs.
This divergence highlights the potential for certain SOD/
mutations to manifest along a spectrum of motor neuron
disorders, expanding the phenotypic variability associated
with SODI.

These findings collectively highlight the intricate rela-
tionships between genotype and phenotype in SODI muta-
tions. They emphasize the need for further research into the
potential overlap between SMA and ALS mechanisms and
the broader genetic and environmental factors shaping mo-
tor neuron disorder presentations.

Conclusions

This case highlights diagnostic challenges of motor neu-
ron disorders due to the phenotypic overlap. While the ab-
sence of SMN 1 deletions, the slow progression of symptoms,
and the presence of a SODI mutation collectively suggest
that this patient’s phenotype aligns more closely with SMA
type IV, the exact contribution of the SODI mutation re-
mains unclear. Further research is essential to elucidate the
role of SOD I mutations in SMA-like presentations and their
interplay with SMN pathways. A better understanding of
these shared molecular mechanisms could refine diagnostic
criteria and open new avenues for targeted therapies in atypi-
cal motor neuron disorders.

Consent. Written informed consent was obtained from
the patient for publication of this case report and any ac-
companying images. A copy of the written consent is avai-
lable upon request.
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CniHOABHO M’130BA ATPOQis 3 MOYATKOM Y AOPOCAOMY Bili B nALieHTA 3 MyTauieto SOD1:
KAIHIYHMIA BUNOAOK

Pe3iome. Biunuii amiorpodiunuii ckiaepos (BAC) Ta cniHaib-
Ha M’s130Ba atpodiss (CMA) € omHUMM 3 HAWTIOITMPEHIIITNX Te-
HETUYHO OOYMOBJIEHUX 3aXBOPIOBaHb, SIKi XapaKTePU3YIOThCS
ypaxeHHsIM MoTOHelpoHiB. Jns1 BAC TunoBuM € mporpecy-
[04e YpaxXeHHs sIK BEpXHiX, TaK i HUXKHiX MOTOHEUPOHIB, TOMdI
gk CMA nepeBaxHO Bpaxae HUXHI MoToHelipoHu. OmHak
iHOII TeHeTUYHI MyTalii, 30KpeMa y reHi SODI, 1o 3a3Buyaii
noB’s3aHi 3 BAC, MOXyTb BUKJIMKATH aTUIIOBI MPOSIBU, YCKIIaI-
HI0I0UM U depeHIiaIbHy 1iarHOCTHKY. Y LIbOMY KJIiHIYHOMY BU-
najaky 28-piyHuii nalieHT 3BepHYBCS 31 CKapraMmu Ha rnporpecy-
09y IMCTaJIbHY M’ SI30BY CJIa0KiCTh, aTpodilo Ta CTEMMaXKHY X0y,
0e3 03HaK ypaXeHHsI BepXHiX MOTOHelpoHiB. EnekTpomio-
rpadis miaTBepAMIa XPOHiIUHY TUCHYHKILIIO HUXHIX MOTOHE -
POHIB, 110 BUKJIUKAJIO Migo3py Ha CMA. [eHeTuuHe TecTyBaHHS

He BUSIBWJIO Jesieltiil y reHi SMN I, mpoTe Oyiio ineHTHdiKoBaHO
rnaTtoreHHy myraiito B redi SOD/. OnHak KJIiHIYHUI Tiepedir
3aXBOPIOBAHHSI, a caMe IMOBiJIbHE MPOrpecyBaHHS CUMIITOMIB
Ta BiICYTHICTh YpaXXKeHHSI BepXHiX MOTOHEHPOHiB, OyB OiLIbII
xapakrtepHuii 1t CMA IV tuny 3 nouaTtkom y 1opociomy Billi,
a He BAC. Lleit BUnagok 1eMOHCTPY€E CKIIaAHICTh iaTHOCTUKU
ypaxkeHb MOTOHEHPOHIB MPU aTUMOBUX KIiHIYHUX i TEHETUY-
HUX o3HakaX. TakuM YMHOM, MiIKPECIIOETHCSI HEOOXiAHICTh
JIMOOKOT0 TEHETUYHOTO aHali3y W MYJIbTUAMCIUIIIIIHAPHOTO
MiIXOMy ISl TOYHOTO BCTAHOBJIEHHS iarHO3y Ta KPalloro po-
3yMiHHS poi myTatliit SOD 1y dopMyBaHHiI (DEHOTUTTIB, CXOXKUX
Ha CMA.

Ki1104oBi cj10Ba: xBopo6a MOTOHE pOHiB; 6iuHUiT aMioTpodiu-
HUI CKJIepOo3; cITiHaibHa M’s130Ba aTpodist; SOD 1
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HaujioHanbHW MeamnydH yHiBepcuteT iMeHi O.O. boromonbLis, M. Kuis, YkpQiHa

NMpodecinHi HeBpo3u

Pe3tome. Hesposu — epyna nepsoso-ncuxiunux pozaadis, 6 0cHo8i skux Aedcams 060pomHi nopyuienHs disaabHocmi
Hepeoeoi cucmemu, w0 BUHUKAIOMb 8 Pe3YAbMami 20cmpo2o ab0 XpOHIUHO20 NCUXOA0RIYHO20 NePEeHANDYICEHHS.
Heéposu — 00HI 3 HAlIMACOBIUUX HEPBOBO-NCUXIUHUX 3aX60PI08aHb Y ceimi. Ha cboe00Hi Heapo3u Kaacugiky-
0mbesl AK npogheciiini 3axe0pro8anHs 6ionogiono do nocmarnosu Kabinemy Minicmpie Yipainu. Emionoeiunum
Gakmopom po36umiy Heepo3ié € 00HOPA308ULl AOO MPUBANULL BNAUG NCUXIUHUX MPABM, KT HECYMb He2amueHy aoo
npooaremamuyHy ingopmauyiro. Cunra éniuey Ha NCUXIKy 8U3HAUAEMbCS He (DI3UMHOI IHMEHCUBHICMIO CUCHANY, 4
sHauumicmro ingpopmauii. OCHOBHUM PaKMOPOM PO36UMK) 3AXE80PIOBAHHS € IHOUBIOYANbHI nCUXO®I3U4HI 0cO0AU-
socmi ntodunu. CUMRMOMAMUKa npu Heepo3ax NoOiNSEMbCS Ha 08 OCHOBHI ePYNU — COMAMUYHY | NCUXONAMUYHY.
Cumnmomu He8po3y 3a824cou NPUCYMHI NPOMSA2OM MPUBAA020 Hacy. BoHu uacmo cnpuiimaromscs 004iCHO He auuie
nauyieHmoM, a i tio2o OMOUEeHHM, MUM CAMUM NOPYULYIOHU SKICMb Jcumms 6aeamvox ardell K y nobymi, max i
6 ymo8ax eupobHuymea. OcHo8HUMU KAIHIYHUMU hopMamu He8POo3i6 € Hegpacmenis, icmepu4HUil He8po3 i Heepo3
Hae a31ueux cmanis. JliaeHocmuka Heapo3ie rpyHmMYEmMbCsa Ha OAHUX KAIHIYHOI KapmuHu, npogheciiinoco aHamHues),
npogeciitno2o mapuipymy i 000amro8ux memooie 00cmeNceHHs, Wo 00360A5I0Mb BUKAIOHUMU COMAMUYHY NAMO-
n0eiro. Heeposam neewe 3anobiemu, Hide AiKysamu, momy 8ajicauée 3HaueHHs mae ix npogirakmuxa. OcHO8HUMU
HanpsamMKamu AiKy8anHs He8posie € ncuxomepanis ma iHuli HemeOUuKameHmosHi ma MeoOuKameHmo3Hi memoou
mepanii. [Ipayezdamuicms npu He8PO3ax 3HAUHO 3ANeHCUMDb 8i0 3aUIKABACHOCI NAUIEHMA Y NPOO0BICEHHI CBOET
mpydoeoi disnbHocmi. BuznaueHHs cmyneHs Henpaye30amHocmi 3aAedcums makodxic 8io msickocmi nepeobizy
namonoiuHo20 npouecy.

Knro4oBi ciioBa: ncuxonoziune nepenanpyscenns; npogeciiini Heposu; CUMRIMOMU; HEEPACMEHIs,; iCmepu4HUL
Heepo3; He8po3 HAG I3NUBUX CMAHIE, 0IaeHOCMUKA,; NIKY8AHHS, NPOPINAKMUKA; eKCnepmu3a npaue30amHocmi

Bctyn

HeBposu (neurosis, BiJ rpelbK. neuron — «HEpB») —
rpyrna HepBOBO-TICUXiYHUX PO3JIa/liB, B OCHOBI SIKMX JIeXKaTh
TUMYacoBi (0OOPOTHI) MOPYIIEHHS MisITBHOCTI HEPBOBOT
CHCTEMU, 1110 BUHUKAIOTh B pe3yJIbTaTi TOCTpOTo abo Xpo-
HIYHOTO CTpecy, TICUXOTPaBMU, TICUXOJIOTIYHOTO TIepeHa-
npyxeHHs1. HeBpo3u — oaHi 3 HaliMacOBIIlIMX HEPBOBO-
MCUXiYHMX 3aXBOPIOBAHb Y CBIiTi, i B YKpaiHi 30Kkpema.

JIocUTb YacTO HEBPO3W MOXKYTb BUHUKATHU SIK Pe3yJIbTar
BUKOHAHHSI JIIOAMHOIO 1l BUPOOHUUKX O0O0B’SI3KiB. Y TaKOMY
pasi BOHU pO3IISIAIOThCS SIK MpodeciiiHi HeBposu |3, 4].

Tepmin «npoeciitHi HeBpo3u» Briepiiie 3’ssBUBcs y 1888
polli y MiJIpydHUKY 3 HEPBOBUX XBOPOO, SIKUIi OyB HaIu-

caHUWii aHTTiicbkuM HeBposioroM Binbsimom ToBepcom. ¥V
CBOIi TTpalli aBTOp CKJIaB BEJIMKUIA TIepestik rpodeciii 3 pu-
3MKOM BUHUKHEHHS MOJiOHOT MaToJIoTii.

Ha cygyacHoMy eTarti HeBpo3u KJIaCUDPIKYIOThCS SIK IIPO-
¢eciitni 3axBopioBaHHs BianosigHo no I[loctanoBu Kaobi-
Hety MinictpiB Ykpainu Big 8 mucromama 2000 p. Ne 1662
«I1po 3aTBepakeHHs Iepeiky npodeciiHuX 3aXBOpIO-
BaHb» (Tabu1. 1). BoHu HaBeaeHi y myHKTi 8 posainy IV «3a-
XBOPIOBaHHSI, TTOB’s13aHi 3 (Pi3UYHNM TTepeBaHTAKEHHSIM Ta
TepeHanpyXeHHsIM OKPEMUX OPTaHiB i CUCTeM».

ETionoriunum pakropom po3BUTKY HEBPO3iB € OMHOPA-
30BMi1 00 TPUBAIMIA BILIMB IICUXOTPABMYIOUMX MTOAPA3HU -
KiB (TICUXiYHUX TpaBM), SIKi HECYTb HETaTUBHY a00 mpo0Jie-

© «MixxHapoaHuit HeBponoriuHui ypHan» / «International Neurological Journal» («Mezdunarodnyj nevrologiceskij Zurnal»), 2025

© Bupaseub 3acnascobkmit 0.1). / Publisher Zaslavsky 0.Yu., 2025

[ina kopecnoaeHuii: TkauntwuH Bonogumup CTenaHoBuy, LOKTOP MeNYHIX Hayk, npodecop, Kadeapa BHYTPiLUHbOT MeauLmH N 4, HauioHanbHuit meguunmii yHiBepcuTeT imewi 0.0. boromonbua,
6ynbB. Tapaca LLlesuenka, 13, m. Kuig, 01601, YkpaiHa; e-mail: tkachishin@i.ua; Ten.: +-380 (97) 255-14-72
For correspondence: Volodymyr S. Tkachyshyn, MD, DSc, PhD, Professor, Department of Internal Medicine 4, Bogomolets National Medical University, Taras Shevchenko boulevard, 13, Kyiv, 01601, Ukraine;

e-mail: tkachishin@i.ua; phone: +380 (97) 255-14-72
Full list of authors information is available at the end of the article.

Tom 21, N° 1, 2025

www.mif-ua.com, http://inj.zaslavsky.com.ua 81



IIpakTHKYI0490My HeBpoaory / To Practicing Neurologist

Ta6nunuys 1. Knacugikauis HeBpo3sis 3rigHo 3 MoctaHoBoto KaGiHety MiHicTpie Ykpaiun
Big 8 nucronana 2000 p. Ne 1662 «[po 3aTBepaXxeHHs nepesiky npogecinHux 3axBopOBaHb»

HebGe3neuHi
o . Ta WKignmBi pe4oBUHU Mepenik po6iT Ta BUPOOHULTB
HavimeHyBaHHS Kop, 3ripHo | . . p p p p urs,
i BUPOOHMuUi pakTOpU, BNINB Ha 9KUX MOXXJIMBE BUHUKHEHHS
3axBOPIOBaHHSA 3 MKX-10 .o
AKNX MOXXE BUK/INKaATU npodeciinHOro 3axBoploBaHHSA
npodeciiHe 3aXxBOPIOBAHHS
Pob6oTa MegmnyHoro nepcoHany y ncuxiatpuy-
Tpusane Gesnocepeare 06- HUX 3a|<na§ax y Tomy?qmcni);ﬁma,u,aqig Ta
8. HeBpo3u F48 CJIYyroBYBaHHSA MCUXIYHO XBOPUX ’ .
P ﬂ}O);J,eIZy P 06CNyroBy04Oro NepcoHany crneuwkin ans
OiTen 3 NCUXIYHMMN NOPYLLUEHHAMMN

MaTtuyHy iHpopMaitito. Cuia BIUIMBY Ha MCUXiKY BU3Ha4a-
€TbCsI HE (Di3UYHOIO IHTEHCUBHICTIO CUTHAITY, a 3HAUMMICTIO
iHdopMaiiii. [TcuxiyHO0 TPaBMOIO MOXe OYTH SIK MOBHUIA,
Tak i 0e3MOBHUI1 BIUIMB Ha OpPraHi3M iHIMBigyyMa.

BaxmBe 3HaYeHHSI MalOTh iHAWBIIyaIbHI OCOOJIMBOC-
Ti xapakrepy. Jlo BUHUKHEHHS HEBPO3iB YaCTillle CXUIbHI
JIIONU, STKMM BJIACTWBI €MOIliiiHa JIaOiIbHICTD, ITiIBAIIEHA
TPUBOXKHICTbD i UyTJIMBICTh, TPYAHOILII B afanTallii 10 HOBUX
YMOB XUTTs a00 poOOTH.

IlosiBi HeBPO3iB CHPUSIOTH OCAA0JIEHHS 3aXUCHUX CUJI
OopratHiamy, TpuBaja nepeBTomMa. BoHu yacrtiie po3Bu-
BalOThCA B OCI0 3 aKLIEHTYallisIMU XapakTepy (MOCUJIEHHS
iforo okpemux puc). BinnmosinHo no «Ilepeniky npodeciii-
HUX 3aXBOpIOBaHb» (Tab. 1) npodeciiiHi HEBpO3W BUHM-
KaloTh B 0Ci0, SKi 3aliMarOThCsI TPUBAIUM Oe3MoCepeTHIM
00CIyrOBYBaHHSM JiTel, SIKi MAIOTh IICUXiYHi IIOPYIIICHHS.

ITaTorene3. HesBaxkaioun Ha Te, 110 HEBPO3U Bimo-
Mi BXe JaBHO i OyJIO IIpoBeaeHO 03U TOCTiIKEeHb Y ik
cdepi, TOUHOI IPUYMHY BUHUKHEHHSI 3aXBOPIOBaHHS BCTa-
HOBUTH He Baajocsi. OgHaK BiZoMoO, 1110 OCHOBHUM (hak-
TOPOM PO3BUTKY 3aXBOPIOBAHHS € iHAUBIAYaIbHi MCUX0(i-
3WYHI 0COOIMBOCTI TOAMHU. HeBpo3u yacTo BUHUKAIOTh Y
MpaliBHUKIB, 1110 MAIOTh JOCUTh BUCOKY EMOIIiAHY JIa0iJib-
HICTb. Y XiHOK 3aXBOpIOBaHHsI (DiKCYETHCS YABIUi yacrilile,
HiX y 40JIOBiKiB, TOMY BOHU TepeOyBatOTh Y 30Hi ITiIBU-
1eHoro pusukKy. [IprnunHaMu po3BUTKY HEBPO3iB Y XKiHOK
MOXYTb OyTH TOPMOHAJIbHI ITepeOyI0BY OpTaHi3My ITiJ yac
KJIiMakcy ab0 CIIagKoBa CXWIbHICTb.

HeBpo3 BUKIMKAETHCS IIMPOKUM CIIEKTPOM TICUXOJIO-
TiYHMX TPaBM, 1110 HAHOCAThCS iH(OPMaLliliHUM BIUIMBOM.
ITaToreHHUMM MOXYTb OyTH OJHOPAa30Bi (HaaMipHi) abo
bararopa3oBi (ca0OKi) moapa3sHUKU. Y MEpIIOMY BUIAAKY
TOBOPSITH PO FOCTPi, B APYTOMY — MPO XPOHIUHI MCUXiUHi
TpaBMM a00 NMCUXOTPaBMYOUi cuTyallii. Bruims ciadbkux mo-
BTOPHMX MOJPA3HUKIB Ma€e eheKT CyMmallii.

3axBOpIOBaHHSI HAJIEXKUTh 0 IPyIH (yHKIIOHATBHUX
TMICUXOTEeHHUX PO3JIaJIiB i MOXe PO3IJIsaaThCs K HEBpas-
rivHa mpob6yeMa, BUKJIMKaHa MOPYLIEHHSIM HOPMaJbHOI
NisUTbHOCTI LieHTpaibHO1 HepBoBoi cuctemu (LIHC) i Bere-
TaTUMBHOI HEPBOBOI CUCTEMHU.

3araJibHUM TMaTOreHETUYHUM MEXaHi3MOM DPO3BUTKY
HEBPO3iB € MepeHaINpPyXeHHs MPOILEeCiB 30yMKEeHHS, iX
raJibMyBaHHS a00 pyxJUBOCTi. [lepeHarnpyxeHHs mpo1eciB
30y/I5KeHHST MOXe BinmOyBaTHCS Tl BIJIMBOM HaAMipHUX,
IIOKOBHUX TICUXIYHUX TPaBM, TaJIbMyBaHHSI — TIPU 1X TPU-
BajyioMy a00 JOCTaTHHO CHJIBHOMY BIUIMBI. [lepeHamnpyxkeH-
HSI PYXJIMBOCTI HEPBOBUX IIPOIIECIB € OOHIEI0 3 HAMOLIBIIT

YaCTUX MPUYMH PO3BUTKY HEBPO3iB, OCKIIbKY iHAUBIIYYM
4acTO Ma€ BUPILIYyBaTU CKJIaAHi MPOOIEeMMU.

YV BUHMKHEHHI 3aXBOPIOBaHHSI Ma€ 3HaYE€HHSI HEBPiB-
HOBaXXEHICTh HEPBOBOI CUCTEMU BHACJIIOK MEBHUX SIKOC-
Teil XapakKTepy KOHKPETHOTO TpalliBHUKA. JlocmimkeHHs
MoKas3aju, 10 PU3UK PO3BUTKY TATOJIOTIi MiABUILCHUH Y
JIIoZielt eroiCTUYHOrO CKJIaay — 3apO3yMIJINX, SIKi TParHyTh
TePIIOCTi, SIKi TParHyTh 3pa3KOBOTO BUKOHAHHS, TIepeiiMa-
I0TbCSI CTAHOM BJIACHOTO 3[I0POB’SI, KPUTUYHO CTABJISITHCS
JI0 OTOUYIOUMX, KATETOPUYHI Y CBOIX BUCJIOBJIIOBAHHSX Ta
nisix. Yepes eroizm, OpaTiBIMBICTh, HEBIOBOJEHHS, €MO-
LiliHY Ja0iMbHICTh O6araTo cUTyallill y Ipoieci poooTu
rnepeodiraroTh K CTPECOBI, 1110 CIPUsie BAHUKHEHHIO 3MiH
dyukuionysanHs LITHC, nop’sa3aHux 3 npodeciitHowo mi-
SITBHICTIO.

Y Oynp-sikomy 3 repepaxoBaHUX BUMAJIKiB IMOPYIIEHHS
a00 MOXYTb 11(Y3HO 3aXOILTIOBATH KOPY TOJIOBHOTO MO3KY,
a0o mepeBaxkaTy B ICBHOMY 11 ITyHKTi, 30KpeMa B Tilf (PyHK-
LIIOHAJIbHIl CUCTEMI, SIKa 3a3HajIa MAKCUMaJIbHOTO BILJIUBY
IICUXOTpaBMyI04oro ¢akropa abo Oyna ociaadieHa Ha MO-
MEHT BIUIMBY [MaTOT€HHOIO MOPa3HUKA.

[IprurHOIO HEBPO3iB MOXE CTaTU OyIb-sIKa CUTYallisl 3
HEeraTuBHUM 3a0apBieHHsIM. [IcuxiKy JIoauHU TpaBMye ii
OaraTopa3oBe MOBTOPEHHS B peajbHOCTi ab0 ysBi. BUHUK-
HEHHS HEBPO3Y MPSIMO 3aJI€XKUTh BiJl (Di3UYHMX i TICUXOJIO-
riyvHux (akTopiB, 30Kpema:

1) TpuBaIMX MCUXOJIOTIYHUX TIepeXMBaHb, HEPBOBOTO
repeHarpyxeHHsi ab0 po3yMOBUX IMepeBaHTaXKeHb. BoHu
MOXYTh OYTH BUKJIUKAHI:

— BTpPaTOI0 OJIM3bKOI JIIOINHMU;

— PO3JYKOIO 3 0JIM3bKOIO JIOAUHOIO;

— MOAisIMU, 1110 BiOYyBalOThCsI HABKOJIO CiM'T;

— KoHu1iKTaMu B ¢iM’i 200 B iHIIIOMY KOJICKTUBI;

— ¢hiHAaHCOBMMM, TTOOYTOBUMM Ta iHIIMMHU MIPOOJIEMaMMU;

— BUCOKMMM HaBaHTaXXEHHSIMM TIi/l Yac HaBYaHHsSI abo
TPY/IOBOI isUTbHOCTI, TPyAHOIIIAMU Ha pOOOTi;

— HEJIOCHUITAaHHSIM i XpPOHIYHOIO BTOMOIO;

— CTIIKO10 HEe3a0BOJICHICTIO BIACHUM MOBCSKIEHHUM
KUTTSIM;

2) nipodeciitHol MisIIbHOCTI, MOB’s13aHOI 3 eMOLIITHUM,
iH(opMaLliiHUM TlepeBaHTaXKE€HHSIM, TPUBAJIMMU CTpeca-
MM, TTiABUILEHOIO BiMOBiAAIbHICTIO HA pOOOYOMY MiClli, B
TOMY YMCIIi i 32 0€3IeKy iHIIMX JIIOIei;

3) HeyBaXXHOCTI, sIKa MpU3BeJa 10 TSKKUX HACIiIKiB
abo Tparenii Ha BUPOOHUIITBI 200 B MOOYTOBUX yMOBax. Y
TaKWX BUTAJKaX MOXe PO3BUHYTUCS HaB I3JIMBUIA CTaH, 1110
CYMPOBOIXKYETHCS TOCTIHHUMU CYyMHIBaMU;
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4) po3BUTKY (hoHOBMX Tatosioriunux 3mid B LITHC, 1110
MPU3BOJSTh 10 3HUKEHHS TTPOIYKTUBHOCTI Tpalli, IBU/I-
KOi pO3yMOBOI BTOMJIIOBAHOCTI.

[ToOyTOBI Ta BUpOOHMUYI TPUYMHU PO3BUTKY HEBPO3iB
MOXYTb MaTH e(eKT cymallii.

Kirinika HEBpo3iB JOCUTH pi3HOMAaHITHA, 3aXBOPIOBAH-
HST MOXKE€ CYIIPOBOIXKYBAaTUCS BUHUKHEHHSIM Pi3HUX (o0iit
i EeMOILIITHO-MHECTUYHUX ITPOOJIEM.

BuHUKHEHHSI HEBPO3Y CYNPOBOIXYETHCS HU3KOIO
o3HakK. CuUMIITOMaTHKa MPU HEBPO3aX MOIUISIETHCS Ha JBi
OCHOBHI TPYITM: COMaTUYHY i icuxonaTuyuxy [1, 2].

1. ComaT4yHa CUMIITOMATHKA TPOSIBIISIETHCS :

— Yy TOJIOBHMX OOJISIX, 3allaMOpPOYEHHi, IOTEMHIHHI B
oyvax, MiIBUIIEHHI MiTAUBOCTI;

— emi3oAnYHuX 00JISIX i BiTUyTTi nMcKOMdOPTY B mi-
JISTHIII ceplisd, TaxiKapmii, KOJIMBaHHSIX apTepiaJbHOTO
TUCKY;

— BiguyTTi KIIyOKa y TOpJi, HecTadi moBiTpsi, Oe3mpu-
YUHHOMY KalllJli;

— TpeMOpi B KiHIIiBKaX Ta y BCbOMY TiJli, TOCMUKYBaHHi
M’s13iB;

— OOJISIX B XKMBOTI, HyOTi, OJIIOBaHHi, Mevii, MOpyIlIeH-
HSIX BUTIOPOKHEHB;

— YacTUX MO3MBAX A0 CEUOBUITYCKAHHS Ta OOJSIX Mif
yac CEYOBMITYCKaHHSI, €HYpe3i;

— CeKCyaJlbHil qucyHKIIII (3HM>KEHHS J1i0iTo Ta ITo-
TeHIIi1, PPUTITHICTD);

IIpu HeBpo3ax, IK 6a4nMMO, YaCTO MPUCYTHI MCUXAITIi.
Ilcuxanrisi — ncuxoreHHU (haHTOMHUM OiTb, SIKUI 4acTO
CYIIPOBOIXKYETHCS BiMUYTTSIM TPUBOTH i CTpaxy. IcCTUHHOTrO
aHATOMIYHOTrO cyOCTparty AJisi BAHUKHEHHS TaKoro 0oJio
HeMmae. BBaxkaeThbcs, 110 Ma€ Miclie JUIIe MCUXOJIOTriyHe
CIIPUMHATTS OOJTIO, IKOTO HE iCHYE.

2. lNcuxornarnyHa CUMIITOMATHKA TTPOSIBJISIETHCSI:

— Y HEBMEBHEHOCTi y BJIACHUX CUJaX, Hepillly4oCTi,
KOMILJIEKCI HEITOBHOLIIHHOCTI, BPa3JIMBOCTI, HeaaeKBaTHIM
CaMOOLIiHIII (3aHMKEeHil a00 3aBUILEeHI);

— YacTHUX BIiIUYYTTSIX TPUBOTU Ta CTpaxy HaBiTh 3a
BiICYTHOCTi peajlbHOIro MPUBOAY, MOCTiliHili HACTOPO-
KEHOCTI;

— 3HUXEHHI Mpale3naTHOCTI Ha poOOTi i B HABYaHHI,
PO3CISTHOCTI yBarul Ta maM’siti (KoJii BAKOHAHHS IIIOJCHHUX
000B’SI3KiB BiIOYBAa€THCSI «Ha aBTOIILJIOTI» a00 KOJIM yBara
JIIOAIMHU 30CcepeikeHa Ha OJIHOMY 3aBlaHHi, a Bce iH1e 3a-
JINIIIAEThCS O€3 yBaru);

— IIBHUAKIA BTOMJIIOBAHOCTI i XpOHIYHI BTOMI, SIKi
HE 3MEHILIYIOThCS HaBiTh IIiCJSI TPUBAIOTO BiAMIOYMHKY
YU CHY;

— 0OEe3COHHI, COHJIMBOCTI BAEHb, CKJIQAHOIIIAX IiJ Jyac
3aCMHAHHSI, HECTIOKITHOMY i HETJIMOOKOMY CHi;

— HaAMIpHIiii CyMJIIHHOCTi, CKHAapOCTi, NepdeKiioHi3-
Mi, IPSIMOJIIHIHHOCTI, eMOLIIHHOMY 30YI>KeHHi;

— TIABUIIEHII YyTJIMBOCTI 10 CTpeCiB (3aMKHYTOCTi Ta
3alUKJIEHOCTI Y BiIIOBIIb HA CTPECOBi CUTYallii), TinepuyT-
JIMBOCTI 1O TYYHUX 3BYKiB, SICKpaBOTO CBiTJIa, IeperaniB
TeMIeparyp;

— MMiIBUILIEHIl ApaTiBIMBOCTIi, arpeCUBHOCTI, KOH(PIIIK-
THOCTI, 03JI00JIEHOCTI, MiI03PiJIOCTi, BIIEPTOCTI, Pi3KUX 3Mi-
Hax HacTpoIo;

— HASIBHOCTI HaB SI3IMBUX JYMOK i J1iii, MaHiYHUX Harma-
IliB, @ TAKOX Y CIIOTBOPEHOMY (BUKPHUBJICHOMY) CIIPUITHSITTI
peaabHOCTI.

CuMIITOMU HEBPO3Y 3aBXIM MPUCYTHI 10Bro. BoHu
4yacTo 00JIICHO CITPUIMAIOTHCS HE JINIIIE CAMUM TalliEHTOM,
a i Ioro OTOUYEHHSIM, MOPYIIYIOUM SKICTh XUTTS OaraTbox
JIIofeit SIK y TTo0yTi, TaK i B yMOBaX BUPOOHUIITBA.

OCHOBHUMMU KJIiHiYHUMU (hopMaMU HEBPO3iB € HEBpac-
TeHisl, iCTepUYHMIA HEBPO3 i HEBPO3 HAB’SI3JIMBUX CTaHiB
[2—4].

1. Hespacmenis niposIBIISIEThCS Y TIBUILEHIN ApaTiB-
JIMBOCTI, 30y/UTMBOCTI Ta BTpaTi CAMOKOHTPOJIIO B TOEMHAH-
Hi i3 TPUTHIYEHUM HACTPOEM, IIBUIIKOIO BTOMJIIOBAHICTIO,
YaCTHUM T'OJIOBHUM 00JieM, TIOPYIIEHHSIM CHY, HE3IaTHICTIO
pOo3ciiabuTHC, CI3MUBICTIO, BiTuyTTsIM O6e3cuist. Ha ro-
YaTKy XBOPOOU BUHUKAIOTh CKapry Ha TPYAHOII abo He-
MOXJIMBICTb BUKOHAHHSI TPMBAJIOI PO3YMOBOI pOOOTH Y
3B’SI3KYy 3 HEYBAXKHICTIO, 3HVKEHHSIM MaM’sITi Ta 4aCTUM
BinBoJliKaHHSIM. 17151 IbOTO Tepioay XapaKTepHi HeTepILIs -
YiCTb, HETTOCU/IIOYICTh, @ TAKOX MOB’s13aHA 3 HUMU HEMOX-
JIMBICTh 3aliMaTuCs SIKOIO-HEOyIb ONHi€l0 crpaBoto. Ha
11boMY (DOHI JIETKO BUHUKAE MPUTHIYeHUI HacTpiit. [1pu
HEBpACTeHii CIIOCTepiraloThCsl BereTaTUBHI Ta COMAaTUYHI
MOpYIIeHHs (aCTEHIYHUI CUHIPOM), 1110 TPUHAMAIOThCS
XBOPMMM 3a CUMIITOMHM COMAaTHMYHOI XxBopoOu. Sk i mpu
aCTeHIYHOMY CMHAPOMI, P HEBpPACTEeHil po3aau BUpa-
JKeHi cjablle B paHKOBi TOAMHM, TOOTO TiC/Is BiAIIOYMHKY,
i 3HAUHO MOCHUJIIOIOTHCS ITiJI BeUip, a TAKOX Mic/sT Pi3suyHMX
i ICUXIYHUX HABAHTAXEHD.

2. Icmepuuni neeposu (icmepis) mMaioTh Han3BUYATHO
PiI3HOMaHITHI MPOSBU i 30BHI MOXYTb HaraxyBaTH BCUISKI
3axBOprOBaHHS. IcTepist cynmpoBOIKYETHCS JEMOHCTpAlli-
€10 eMolliii Ta moBeAiHKU. OMHAK 3/1e0iIbIIOTO TIepeBaXKa-
I0Th HEBPOJIOTiYHI i McuxiyHi posnaau. 1o HeBpOJOTIYHUX
CHMIITOMIB BiITHOCSTbH Pi3Hi 3a iHTEHCUBHICTIO i ITOIITUPEH-
HSIM T1apaJlivi, mape3u, HopyIlIeHHs 00JIbOBOI YYTIIMBOCTI i
KOOpAMHALil pyXiB, TiMepKiHe3U, TPEMTIHHS, Pi3HOMAaHIT-
Hi po3jaayd MOBJIEHHSI — Bil 0€33BYYHOCTI ax 10 MOBHOI
HiMOTU. OCOOJUBICTHL HEBPOJIOTIYHUX MOPYIIEHb MPU ic-
TEPUYHOMY HEBPO3i MOJISITAE B TOMY, 1110 BOHU HE CYyIPOBO-
JEKYIOTBhCSl iHIIUMU pO3JIaJlaMM, 3BUMAHUMU JIJIsI HEBPO-
JIOTIYHUX MOPYIIIeHb OPTaHIYHOTO MOXOMXEHHs. Tak, mpu
iCTepMYHUX Tapajivax i mapesax He OyBa€ 3MiH pedJIeKCiB,
TpodiyHUX 3MiH, MOpYIIeHb (BDYHKIIi/l TA30BUX OpraHiB Ta
IHIIMX posnaniB. Po3maay 9yTIMBOCTI He BiIIIOBiTaIOTh 30-
HaM aHATOMIiYHOI iHHepBallii. XapaKTepHUMM € TTOPYIIeH-
HS YyTJUBOCTI Y (DOPMi «pYKaBUIOK», «ILIKAPIIETOK», «ITaH-
yix». [Ipu icTepruuHOMY HEBPO3i YACTO CHOCTEPIra€ThCs
acTazisg-abasiss — cTaH, PU SIKOMY XBOPMII HE MOXE Hi
CTOSITU, Hi XOAUTH, HE3BAKAIOUM Ha 30€PeKEeHHST M’ SI30BO1
CWJIM i PyXiB y HMUXKHIX KiHIiBKax. [cTepuyHi Hamanu 3a-
BXIM BUHUKAIOTH ITiCJISI TICUXOTPAaBMYIOUUX CUTYyallill y
MPUCYTHOCTI iHIIUX oci0. Bin enminentuyHoro Hamamy ic-
TepUIHUI BiIPi3HSIIETHCSI MEHILIOIO Pi3KIiCTIO MAMiHHSI, He-
pimKo ocimaHHSAM, BincyTHicTio cynoM. I1im gac ictepuaHo-
ro Hamagy pyXOBi peakilii xapaKTepHu3yIOTbCs pPO3MaiTic-
TIO, YaCTO BEJMKOIO BUPAXEHICTIO, a TaKOX Oe3/I1aIHICTIO,
30epiraloThbcs peaxilii Ha 00JIbOBI IToApa3HEeHHsI, He OyBa€e
MPUKYIIEHHS SI3MKa i CIM30BOI 000JIOHKM pOTa, a TaAKOX
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MUMOBIJIBHOTO CeUOBUMYCKaHHS i Aedekaltii. Hanaau pu
iCTepMYHOMY HEBpO3i MPOAOBXYIOThCS Bia 10—15 XBUIMH
IO ACKIJIbKOX TOAWH. 3 MCUXiYHUX PO3JIadiB IPU iCTEpUY-
HOMY HEBpO3i YacTillle 3yCTpiuaeThCsl CyTiHKOBE MOThMa-
PEHHSI CBITOMOCTI, IIT0 BUHMUKAE 3aBXKIU ITiCJIsI IICUXITHUX
TpaBM. Y TaKOMy pa3i BogHOYAC 3i 3MiHOIO CBiIOMOCTI,
1110 CYTIPOBOJIXYETHCS TEATPATbHOIO MOBENIHKOIO, MOXYTh
cIocTepiraTucs icTepuyHi Hamaau, actasis-a0dasis i Hu3Ka
IHIIMX iCTEpUYHMX HEBPOJIOTIYHUX PO3JIadiB. XapaKTep-
Ha HEIMoBHA aMHe3is Mepiofay posnaniB cBimomocTi. Cepen
MCUXIYHUX PO3JIaJliB 3yCTPiyaOThCs TAKOX MCEeBAOEMEHT-
Hi Ta myepuJIbHI CTaHU, 1110 MePeBaKHO CITOCTEPIraloThCs B
YMOBaXx CY/I0BO-TICUXiaTpUUHOI €KCITePTU3H.

3. Heepo3s naé’sazaueux cmamnieé xapakTepusyeThCsl 10-
CTiITHOIO TIOSIBOIO OJHUX i THUX XK€ JYMOK, [iii i BiIUyTTiB.
ITposiBnSIOTHCSI 03HAKM TPUBOTH, TTOOOIOBAHHS, TIPUTHI-
YeHUI HACTpiil, a TAKOX Pi3HOMAaHITHI BereTaTUBHI po3jia-
I — TaxXikapis, MiABUIIeHA MTIMBICTh, MEP3JISIKYyBaTICTh,
KOJIMBaHHS apTepiaibHOTO TUCKY, BA30MOTOPHI peaKiiii.

Hesposam BiiacTuBa IepeBaXKHO ITOBHA OOOPOTHICTh
cumnromiB. OnHaK B AeSIKUX BUTIAIKaX BOHU MOXYTb Ha0y-
BaTH 3aTSDKHOTO 0araTopiyHOro XapakTepy Ta MepexoauTh
B HEBPOTUYHMIT PO3BUTOK OCOOMCTOCTi. XBOPUX Ha HEBPO3
3aB3XK/IM BapTO HAIPaBJISATH 10 JiKapsi-ricuxiarpa. Ocobu-
BOI yBaru notpedyoTh XBOPi 3 HEPIIKUMHU TIPU HEBPO3ax
TITTOTUMIYHUMM po3jiamgaMu (Ierpecii, MaHii).

Kpim niepepaxoBaHux BuIlle, BUAUISIOTH i iHIII BUIM He-
BPOTUYHMX pO3JadiB [2]:

— TpUBOXHUU (HoOiUYHMIT) posnan, SIKU MPOSIBIISI-
€TbCs Y (pOpMi reHepasizoBaHOIo TPUBOXKHOIO PO3Jany,
MaHiYHUX aTak, pi3Hux ¢obiii (kimayctpodobis — crpax
3aKPUTOTO MPOCTOPY, aropacdobisi — cTpax repedyBaHHS B
JIIOTHOMY Micl1i);

— JIETIPECUBHUI pO3Jaj, SIKUil CYyTTPOBOJIKYETHCS 3HU-
JKeHUM abo MPUTHIYEHUM HACTPOEM, MOCIa0JEHHSIM MO-
THUBAILIil;

— IMOXOHJAPUYHUI po3Jiall, IKUI XapaKTepU3YyETbCS
3aliBUM 3aHETIOKOEHHSIM CBOIM CaMOITOUYYTTSIM, ITOCTIAHUM
MOILLIYKOM Y cebe SIKUXOCh 3aXBOPIOBAHb IILIIXOM UUCIIEH-
HUX 00CTeXEHb i BilBilyBaHb Pi3HUX JIiKapiB-CIIeLiaiCTiB;

— IIOCTTPABMATUYHUIA PO3JIAll, SKUW BUHUKAE Y JIIOJEH,
SIKi CTaJIi y9aCHUKaMU (Di3MYHOTO UM CEKCYaIbHOTO HACUITb-
CTBa, CBiIKaMM HeIllACHUX BUMAJKiB, KaTacTpod, BiliHH,
TOPTYP, a TAKOXK TUX, SIKi TPUBAJIO JOTJISIIAIM 32 TSOKKOXBO-
POI0 JIIOIMHOIO, MIEPEHECTIM CMEPTh OJIM3bKOI JIIOIUHM.

JliarHocTHKA HEBPO3iB IPYHTYETHCS Ha TAaHUX KIIIHIYHOL
KapTUHU, IpodeciiiHOro aHaMHe3y i MpodeciiiHoro Mapii-
pyTy.

JliarHOCTHKY HEBPO3iB MPOBOAUTH HEBPOJIOT ab0 MCH-
XiaTp: BUBYAE CKApIu Mali€HTa, OLiHIOE TICUXOEMOLIIMHUMI
CTaH 3a creliaIbHUMU 11IKaJIaMU, TPOBOAUTL 00’ €EKTUBHUIA
OIJIs MalieHTa. 3 METOI0 BUKJIFOUEHHSI OPTaHiuHUX 3aXBO-
pIOBaHb Pi3HUX OPraHiB MPU3HAYAIOTh iIHCTPYMEHTAIbHI
(MPT, KT, Y3]/1) Ta 1abopaTopHi 1OCTiKeHHS (3araTbHUI
aHaJIi3 KpoBi Ta cedi, 0ioXiMiUHMIT aHaIi3 KPOBi, BU3HAYCH-
HSI TOPMOHAJIBHOTO CTaTyCy).

IIpodinakTika BUHMKHEHHS HEBPO3iB MOJISITAE:

1) B mpaBuWJIbHill opraHizaiii pexxumy «podota — Bifi-
MNOYMHOK», MOTPMMaHHI peXuMy Mpali i BiANOYMHKY,

3[00POBOTo CIoco0y XUTTsI. HeobximHO 1OCTaTHLO CHaTH,
MPaBUJIbHO XapuyBaTUCS, 3aiiMaTUCSI CIIOPTOM, YHUKATH
IIKiJTMBUX 3BUYOK;

2) peKoMeH/allil 1IIOpiYHOTO MPOBEIEHHS BiIyCTOK,
JMIOTPUMAaHHS TIepepB i MiKporiay3 Mmia yac podoyoro mpo-
ecy, KOHTPOJIIo0 po0oYoi mo3u, MpaBUIbHOI OpraHizalii
pobOYOro MicCILIs;

3) 3amo0biraHHi MCUXOTPaBMYIOUMM BIUIMBAM i [ii BCix
¢akTopiB, 1110 BeIyTh A0 acTeHi3allil HEPBOBOI CUCTEMU;

4) TpeHyBaHHI MMPOLIECiB BPiBHOBAXXEHOCTI BUILIOI HEp-
BOBOI JisUTbHOCTI;

5) BUpOOJICHHI MpaBUJIbHOI peaklilii Ha HEIPUEMHI MO~
Nii (3MEHIIeHHi 3HaYMMOCTi cuTyallii). He MoxHa 3BUHY-
BauyBaTu cebe 3a Te, 1110 BXke Bifgoysocs. [TorpioHo podouT
MeBHI BUCHOBKM, HE COPOMUTHCS BUCJIOBIIOBATU CBOI T10-
YyTTs Ta CTABJICHHS 0 MEBHUX CUTYaliii (y ciM’i, B pobo-
YOMY KOJIEKTHUBI);

5) nmpuiioMi 3araJbHO3MIlIHIOBAJIbHUX 3aC00iB;

6) BMXOBaHHI MO3UTUBHUX HEETOICTUUHUX SIKOCTEM
XapakTepy, 110 A03BOJSIOTh TOOPO3UYINBO i TOJEPAHTHO
CTaBUTHCS J0 JIIOCH, CUTYaIlil, 1110 CKJIajacsl, HEMPUEMHUX
MOJiiA, a TAKOX MPUCTYXaTHUCS 10 BJIACHUX ITOTPeO i 6axkaHb
Ta BYACHO iX peayi3oByBaTH;

7) MaKcUMaIbHOMY YHUKHEHHI CTpecOBUX (DaKTOPiB TIif
yac poOOYOoro mporecy;

8) BMiHHI BYUaCHO MEPEKIIOUATHUCS Y CBOIN MisITBHOCTI,
TOOTO MaTH X00i, HATIOBHIOBATU CBOE XUTTS MPUEMHUMU
MOAISIMU.

JIikyBaHHSI HEBPO3y IPOBOIUTHLCS Ha IHAWBIAyaTbHIA
OCHOBI Ta 3 ypaXyBaHHSM JTaHUX TEPBUHHOTO OOCTEKEHHS
i pe3yJIbTatiB aHali3iB. BOHO MpOBOAUTLCS B KiJIbKa OCHO-
BHMX €TalliB i TOYMHAETHCS 3i 3HMKEHHST EMOLIIHOI HATpy-
v XxBoporo. OCHOBHMMU HaNpsIMKaMH JIiKyBaHHsI HEBPO3iB
€ TICUXOTepartisi Ta iHIlla HeMeMKaMEHTO3Ha i MeIMKaMeH-
TO3HA Tepartis.

Baxnue 3HaueHHs Mae ncuxoreparnis. [Icuxorepa-
ITisl TO3BOJISIE BUIYYUTH BHYTPILIHI IPUIUHU HEBPOTHU -
3alii. 3aBASKM IICUXOTepalii BinOyBaeThCsl BiTHOBIEH-
H$I COLiaJIbHOI 3HAUYLIOCTI MallieHTA, HOPMaJi3yOThCs
coliajgbHi BITHOCUHM MiX OJM3bKMMM, KOJIETaMU, IPY-
35IMU, a TAKOX BiIOYBA€THCS BiTHOBJIEHHSI HOPMAJIbHOI
TPYAOBOI IisIBHOCTI.

Benvke 3nauenHst mae JIOK — paHkoBa riMHacTHKa,
MIIOXiMHI 1 JIMXKHI TIPOTYJISTHKM, TUTaBaHHS, BECJTyBaHHSI.
Bu6ip Buny JIOK i MeTonuka ii mpoBegeHHS iHAUBIAyaIbHi.
3acTOCOBYIOTh ABTOI€HHE TPEHYBaHHS, JIIKyBaHHSI CHOM.

Cepen MeAMKaMEHTO3HUX IIperapaTiB BUKOPUCTOBY-
I0Th: CelaTUBHi, aHKCIOJITUKHU (TIPOTUTPUBOXKHI), TPAHK-
BilizaTopu, aHTUIeNpecaHTu, BitamiHu. [Ipuitom maHux
MEIVMKaMEHTIB MPU3HAYaloTh, KOJIX HEOOXiAHO MOJErIIM-
TU TICUXIYHUI i COMaTUYHUIA cTaH nauieHTa. OCHOBOIO 3a-
BX/IW € TepareBTUYHE JIIKyBaHHSI 3 3aCTOCYBaHHSIM KOMIT-
JIEKCY TIpeIiapaTiB; 3HIMaIOThCSI OCHOBHI CMMITTOMATUYHI
TPOSIBY 1 BiTHOBJIIOIOTHCS BCi (DYHKIIiT OpraHizmy.

[Ipu HeBpo3ax peKOMEHIYIOTh 3aCIIOKIINBI TpaB’ IHi
yai (MeJica, BajiepiaHa, IIyCTUPHHUK) Ta MiHepaJIbHy BOLIY.

[o10BHMM € BUKIIOUEHHS IICUXOTPaBMYIOUOTo (haKTo-
pa i 3abe3mneyeHHs ITOBHOLIIHHOTO CHY Ta pallioHaJIbHOTO
XapyyBaHHS.
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CaHaTOpPHO-KYPOPTHE JIIKyBaHHSI TIPOBOAMUTHCSI Y Mic-
LIEBUX CaHATOPisIX, HA KJIIMaTUYHUX, IPUMOPCHKUX Ta JIiCO-
BUX KypopTax.

Excnepru3a nmpanesnatHocti. [IpanesgaTHicTh mpu
HEBPO3aX 3HAYHO 3aJIeXKUTh Bijl 3alliKaBJIEHOCTI TallieHTa
Yy IPOIOBXKEHHI TPYOOBOI HisuIbHOCTI. TMYacoBo Helpa-
1Ie3JaTHUMM TaKWX XBOPUX MOXHA BBaXKaTH JIMIIE B TO-
CTpOMY MEpiofi 3aXBOPIOBAHHS, MPU BUPAXKEHIN KIIiHiU-
Hili CMMOTOMATUIIi, iIHBAIIIHICTh O(POPMIIOETHCS JIUIIE Y
KpaifHiX, BUKJIIOYHMX CUTYallisX. AKIIo XBOPi MOXYTh OyTU
(aKTUUHO Mpale3IaTHUMM, CJIiJl YHUKATU 3BiUIbHEHHS 1X
BiJl po0OTH. AKTUBHA NTpaud y OUTBLIOCTI BUTIAJKIB CIIPUSIE
BiZHOBJIEHHIO Mpale31aTHOCTI.

ITpu HeBpacTeHil XBOpi MOTPeOYIOTH JIUIIE 3BiIIbHEHHS
BiJl MOHATHOPMOBHUX POOIT i T0AaTKOBUX HaBaHTaXKeHb. Y
OLTBIIOCTI BUIAOKIB BOHM Ipane3aaTHi i MOXYTh IIPOIO-
BXYBaTH po0OTYy 3a crelianabHicTIo. TMYacoBoO Hempale-
3MaTHUMH € JIMIIE 0CO0M, poOOTa SIKMX ITOB’s3aHa 3i 3Ha-
YHUM HaMpyXeHHSIM yBaru i pusMKOM IS KUTTS iHIIUX
moneit. TpuBasicTh TMUMYaCOBOI HeMpale3AaTHOCTI B TAKMX
BUIMAIKaX MaKCMMaJIbHO CTaHOBUTH 2 Micsiii. Ha et yac
MOXKJIMBE iX TTepeBeACHHS B TMOJIETIIEHI YMOBU TIpalli 3 BU-
naydeto npodOroeTeHsl.

Hepinko HeBpacTeHisi CyMpOBOJXKXYE 3arOCTPEHHS
COMAaTUYHOI MaTojorii. ¥ Takux BUIagKaX MOXJINUBE
BctanoBieHHA III, pimme — Il rpynu iHBadimHOCTI.
KpurepieM BcTaHOBIEHHS IPYIH iHBAIIZHOCTI y TAKOMY
BUITAAKY € TSIKKIiCTh IMepediry 0OCHOBHOTO 3aXBOPIOBaH-
Hs, @ HEBPACTEHIis PO3IISAA€EThC K YCKIAAHIOOUYUIA
dakTop.

IIpu icTepii BUpileHHs MUTaHHSI Mpale3naTHOCTI IHOII
BUKJIMKAE MEeBHI TPYAHOIIIi. 3BIIbHEHHSI XBOPOTO BiJ po0o-

Information about authors

TH i MPOBEIEHHSI HOTO JIIKyBaHHS YaCTO € JIsl HbOTO CUTHA-
JIaMU BU3HAHHS 1I0T0 3aXBOPIOBAHHST BaXKKMM, 1110 MAa€ HE-
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(TmapasiviB, TinepkKiHe3iB, CIIMOTH, iCTEPUIHUX IICUXO03iB)
HEpiOKO MPUMYIIYE JIiKapsi BU3HATA XBOPOIO Hempale-
30aTHUM. Y pasi 3aTSLKHUX iICTePUYHUX IICUXO03iB i TPUBAIMX
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ainomii I rpymu.
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V.S. Tkachyshyn, I.V. Dumka, O.Yu. Aleksiichuk
Bogomolets National Medical University, Kyiv, Ukraine

Professional neuroses

Abstract. Neuroses are a group of neuropsychiatric disorders that are
based on reversible disorders of the nervous system, which arise as a
result of acute or chronic psychological overstrain. Neuroses are one
of the most widespread neuropsychiatric diseases in the world. At the
present stage, they are also distinguished as an occupational disease in
accordance with the resolution of the Cabinet of Ministers of Ukraine.
The etiological factor in the development of neuroses is a single or pro-
longed exposure to mental traumas that carry negative or problematic
information. The strength of the impact on the psyche is determined
not by the physical intensity of the signal, but by the significance of the
information. The main factor contributing to the development of the
disease is the individual psychophysical characteristics of a particular
person. The symptoms of neuroses are divided into two main groups:
somatic and psychopathic. Symptoms of neurosis are always present
for a long time. They are often painfully perceived not only by the pa-

tient, but also their environment, thereby impairing the quality of life
of many people both in everyday life and in production conditions. The
main clinical forms of neuroses are neurasthenia, hysterical neurosis
and obsessional neurosis. The diagnosis of neuroses is based on data
from the clinical picture, occupational history, professional journey and
additional examination methods that allow you to exclude somatic pa-
thology. Neuroses are easier to prevent than to treat, so their prevention
is of great importance. The main areas of neuroses treatment are psy-
chotherapy and other non-drug and drug therapies. Working capacity
in neuroses largely depends on the patient’s interest in continuing their
work. Determining the degree of disability also depends on the severity
of the pathological process.

Keywords: psychological overstrain; professional neuroses; symp-
toms; neurasthenia; hysterical neurosis; obsessional neurosis; diag-
nosis; treatment; prevention; disability assessment
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INNPAKTHKYIOYOMY HEBPO/IOI'Y
TO PRACTICING NEUROLOGIST

AY «HcTuTyT repoHTonorii im. A.®. Yeb6orapboBa HAMH YkpaikHu», m. Kuis, YkpaiHa

dapmakoTepdanis ACTEHIYHOroO CUHAPOMY:
30 MeXamMu TpaAuLin

Pestome. V cmammi poszensanymi meduko-coyianvii, namoeenemu4ni ma papmaxomepanesmuuni ac-
nekmu acmeHiuH020 CUHOPOMY AK 00HO020 3 HAUYACMIWUX KATHIYHUX NPOSAGIG CIPeC-3aAelCHUX NOPYULeHD.
Ocobaugy yeaecy npudineno kaacugpikayii, KaiHiuHOMY nepebiey ma UeHmpaisbHUM HeupomemabdoriyHum
i HellpomediamopHum mexanizmam pozsumky acmenii. [Ipoananizoeani cyuacui kpumepii eubopy nai-
Kapcokoi cmpameeii ma adekeamHoeo hapmakoso2iuno2o 3aco0y 3 memoio peairizayii namoeeHemu4Hol
thapmaxkomepanii acmeniuno2o cunopomy. PozeasHymi nepesaeu ii HedoAiKu npenapamies, wjo Halluacmiuie
NPU3HAYAOMBCA 8 PAMKAX 3A3HAUEH020 CUHOpoMY. [Ipoananizoeami KAiHiYHI MONCAUBOCMI 3ACMOCYBAHHS
HO080I niKapcvkoi cmpameeii AiKy8anHs — HelpoiMyHopapmakonroeiynoi. JemanoHo po3easiHymi iMyHHI
MEXAHI3MU, W0 NedHCamd 8 OCHOBI PO3GUMKY ACMEHIYH020 CUHOPOMY, 30KpeMa poab ¥ HUX cneyuiunoeo
oinka S100. Bionogiono euceimaeni nepesacu UKOPUCMAHHA 6 NIKY8AHHI acmeHii 3acobie, w0 eniusa-
omb Ha hizionoeiuni pyuxyii i namonoeiuni 3minu 6iska S100. O6rpyHmosano 3acmocy8ants npenapamy
Tenomen sk onmumanbHo20 3aco0y AIKyeaHHs acmeHii. TeHomen € iHCmMpPYyMeHMOM namozeHemuvHol
mepanii acmeriuH020 CUHOPOMY, W0 BNAUBAE HA OCHOBHI MeXAHI3ZMU 11020 po3eumky. Pozeasnymi kainiuni
docaidncenns, AKi € 0Kka3o6om 6azorn edpekmusnocmi TeHomeny npu acmeHiyHOMY CUHOPOMI 6 PAMKAX
PI3HUX H030402[YHUX (hopM, 0C0OAUBO NPpU cMpec-3anedcHill namoaoeii (ncuxocomamuka, Heepo3u Mmouio),
w000 KOMNACKCHO20 KAIHIKO-(hapmakoao2iuHo2o epexmy ma kpumepiie 6esnexku Tenomeny. Y pezyasvmami
TenomeH Ha cb0200HI MOJCHA po3easdamu K npenapam eubopy 6 AiKy8auHi acmeHii pizHoi emionoeii
HeeponoeiuHill [ 3a2arbHOMeOUHHIT NPaKmuyi.

KirouoBi ciioBa: acmeniunuii cundpom; cmpec-3anesicna namonoeis; neiipoimynogpapmaronoeis; oinox S100;

Tenomen

Cepen 6araTboX YMHHMKIB PO3BUTKY Pi3HOMAHIT-
HUX TaTOJIOTii, SIKi MalOTh yHiBepcajlbHe 3HAYECHHS
IIOA0 iX eTioJIOTil Ta maToTreHe3y, OJHe 3 MPOBITHUX
Miclb mocigae xpoHiuHui ctpec. Huni g mpobie-
Ma € 0COOJIMBO aKTyaJbHOIO IJISI HAIlol KpaiHu, e B
yMOBaxX MOBHOMACIITa0HOI BiliHM 3HayHa KiJIbKiCTh
HaceJeHHs 3a3Ha€ Jii XpOHIYHOI'0 CTpecy, 110 GopMye
MOTYXHE IMIATPYHTS IJISI pO3BUTKY TaK 3BaAHUX XBO-
po6 nuMBiTi3alii, Kyniyu BXOIsITh LlepeOpoBacKyJsIpHa i
ICUXOCOMAaTHYHA MATOJIOTisI, a TAKOX HEBpo3| [2, 3,
14], ToOTO OCHOBHUMX HO30JIOTIYHUX (HOPM 3aXBOPIO-
BaHb y NpaKTHUIli K HEBpoOJoTa, TaK i CiMEHOTO Ji-
Kaps. 3ramaHi HO30JI0Til 00’e€THY€E MEePBUHHICTh ypa-

XKeHHs HeHTpanabHOi HepBoBoi cuctemu (LUHC) Ha
BCiX piBHSX CTPYKTYpPHO-(DYHKIIOHAJIbHOI OpraHisaiii
MO3KY — BiJl MOJIEKYJSIPHOTO 10 CUCTEMHOTO 3 MO-
NaJIbIIUM PO3BUTKOM AM3PETYJIsllil ICUX0eMOLiiHO1
cepu, BHYTPillIHIX OpraHiB, LEHTPaAbHOTO i Mepu-
¢depuyHoro kpoBoobiry. Tomy «xBopoOu L MBidi3a-
1[i1» TaKOX HajeXxaThb IO KaTeropii Au3peryasuiiHol
MaToJIoTii.

BaxyinBo migKpecauTu, 1o BIJIUB XPOHIYHOTO CTpe-
Cy Ha TOJIOBHUII MO30K 3adilta€ sIK HelipoMediaTOpHMIA
OayaHC y uiyioMy (TOOTO MeXaHi3MHU LICHTPAIbHOI pery-
JISIIT), TaK i HelipoMeTa0oIiuHi IIpoliecu Ha PiBHI OKpe-
MUX HEMPOHiB, a TaKOX BKJIOUA€ 3MiHU TPOoDiuHUX i
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miactTudHux npoueciB y HHC i mopyleHHsST MO3KOBOTO
KpPOBOOOIrY.

Cepen aToJIOTiYHUX HACJiIKiB i1 XpOHIUHOTO CTpe-
Cy YiJibHE Miclie TTociae aCTeHIYHUI CUHIPOM.

ACTeHIYHMI CUHIPOM Ha ChOTOIHI € OIHIEIO 3 TIPO-
BITHUX MEIMKO-COIialbHUX Ipo0bneMm. [lommpeHicTh
acTeHil B momnyhsauii Hag3BuuaiiHo Bucoka. Jo 60 %
YCiX CKapr XBOPHUX, sIKi BUCYBAIOThCS MPU MEPBUHHOMY
3BEPHEHHI 10 JiKaps 3arajJbHoi IpakKTUKU ab0 HEBPO-
Jiora, MoB’sI3aHi 3 TAMM UM iHIIMMMU MpOsSIBaMU acTeHii
[12]. [Tpu 1ibOMy HaA3BUUYAWHO BEJIMKUM € COLIiaIbHO-
€KOHOMIiUYHEe 3HaYeHHS$ acTeHii (BUTPATH Ha JIIKyBaHHS,
orjiaTa Henpaue3aaTHOCTI, 3HUXEHHs e(eKTUBHOCTI
npaui Tollo), a TaKoX il MCcuUxoJioriyHa poJib (BIJIMB
Ha coliaJibHi 1 0COOMCTICHI KOHTAKTH, Aecolialliza-
mig Tomo). Tomy mpob6iaeMa epeKTUBHOI HiaTHOCTH-
KU Ta JIIKyBaHHS acCTE€HIYHOTO CHUHAPOMY BUXOAUTH
Ha OdHE 3 IMepIIMX Miclb y MeAUIMHI Ta papmako-
Jiorii.

AcTeHist, ab0 cTaH HEpBOBO-IICUXiUHOI Ta (hi3UYHOI
¢J1abKOCTi, NMPOSIBJISIETHCS NMiJABUILEHOIO CTOMJIIOBAaHIC-
TI0, OocJlabJIeHHsIM ab0 BTpaTOlO 3JaTHOCTI 10 TpUBaiaoi
¢i3MyHOT Y1 PpO3yMOBOI HATPyTru, MCUXOEMOLIIMHUMU
posnagamMu (TpuBOra, JAenpecis), MOTUBALIWHUMU i
CEKCYyaJIbHUMU, TIOPYIIEHHSIMU CHY, 3HUXXEHHSIM areTh-
Ty, maM’sITi, yBaru, TinepecTe3ielo, IpuIoMy KOHKPETHI
CUMIITOMM aCTeHii MOXYTh BapiloBaTH 3aJIe3KHO Bill (pop-
MM i/ab0 cTamii maToJIOTiYHOTO TPOolleCy, PeaKTUBHOTO
CTaHy, BiKy TOILIO.

AcTeHiss — 3aranoM cUHApoM HecmeuudiyHuit. [i
MOLIMPEHHS 3HAYHO MPUCKOPUJIOCS 3a OCTAHHI oecs-
TUJITTS, i 1Ie iCTOTHO BMNJIMBA€ Ha ¢(EKTUBHICTb BU-
KOPUCTAHHS HO30JIOTIYHOTO MPUHIIUITY B MEAMIIMHI,
pPO3MHUBAIOYM JIAHIIOKOK «KOHKpPETHA pUYnMHA — CIie-
undivyHU naToreHes i KJiHiYHI TPOSIBU — HO30J0Ti4-
Ha ¢opMa — BIiANOBiOZHE €TIOTPOMHE i MaTOTeHETUYHE
JIiKyBaHHsI». Y 3B’43KYy 3 IUM y BUIIaAKaX «XBOPOO LM~
BiJli3allii» MeBHOIO MipOIO Ba’KKO BUKOPUCTOBYBATH Tpa-
OUIIiHI METOAM Tepallii, 3aCHOBaHi Ha HO30JOTiYHOMY
MPUHLHATI.

OTXxe, aCTeHIYHUI CUHAPOM MOXHAa PO3IJISIAATU K
MaTOJOTiYHO 3MiHEHY peaKllilo afanTallii HepBOBOI CHC-
TEeMHU Y BiAMOBIIb HA XPOHIYHUI1 cTpec, Gi3uUHY i TIcu-
XiUHY nepeHanpyry, ek3o- abo eHI0reHHi iHTOKCcuKallii,
CyIMHHI posnanu Tomo [1, 6].

Pa3zom 3 TuM y nmpakTu4Hil MeIUILINHI 1Ie He chop-
MYBaJoCsl CTaBJE€HHS MO aCTEHIYHOTO CUHIPOMY SIK
0 OKpeMOi, BUKJIIOUHO BaKJIMBOI IMPoOJIeMHU, 110 Ma€e
3araJilbHOKJiHiUHEe 3HAaY€HHs Ta 3aCJAYTrOBY€E Ha CIIeIM-
¢iuHy Tepanilo He3aJeXHO BiJl KOHKPETHOT HO30JIO0Til
abo cTaHy, y paMKax SKMX JaHUU CUMHAPOM CHOCTepi-
raetbcs. KiiHiuHI NpoOsIBU aCTEHIYHOTO CUHAPOMY ITPU
pi3HUX 3aXBOPIOBAHHIX MOXYTb OyTH IyXe MOMIOHM-
MU, MPOTE WOTO PO3BUTOK MOXE BifOyBaTUCS IIJIKOM
aBTOHOMHO i He3aJeXHO Bil KJIiHIYHOI KApTUHU KOH-
KPETHOTO 3aXBOPIOBAaHHS.

BinmoBigHO MmO €TiOJNIOriYHOro KpUTEPilo acTeHis
MOIIISIETHCSI HAa OopraHiuHy (45 %) i dyHKUioOHATBHY
(55 %). 1o HaiyacTimMX NPUYMH OPraHivHOI acTeHil

HajexaTb iHdeKuiliHi, eHTIOKPUHHiI, HEBPOJOTiUHi,
OHKOJIOTiYHi, reMaToJOTiYHi 3aXBOPIOBaHHS, MOPY-
meHHsT GYHKIIT NJIYHKOBO-KHUIIIKOBOTO TPaKTy opra-
HiYHOT MPUPOJM, a TAKOX IMATOJOTisl iIMyHHOT cucTe-
Mu. Po3BUTOK dyHKIIiIOHANIBLHOT acTeHil MOB’sI3aHUM
3 MOPYLIEHHSIMU IICUXi4YHOI chepu (TpuBOTa, Aempe-
CUBHIi po3jaau, HMKJIOTUMIii), HEPBOBOI cUcTeMu (He-
BPO3H), Pi3HUMU PEaKTUBHUMU CTaHAMU (XpPOHIYHUIKA
cTpec, MmepeBTOMA, IiCASIOJOTOBUI Mepiod, cTaH
micnas iHGapKTy, aJKoroJbHa aOCTUHEHIIis TOIIO) [6,
7]. OcobnuBO ciia Big3HAYMTU acCTEHilO, 1110 BUHU-
Ka€ MpU CTapiHHi, SIK MOPYIIEHHS peakiii amamnTa-
11iil opraHi3aMy 10 NMPUPOAHUX 3MiH Ha eTarli Mi3HbO-
TO OHTOTEHE3y, a TaKOX acCTeHil0, 10 CYNPOBOIXYE
3HAYHY KiJIbKiCTh (pOpPM MCUXOCOMATUUYHOI MATOJIOTIl
(CUMHAPOM TOAPA3HEHOTrOo KWIIEYHUKA, TepeaMeH-
CTpyaJbHUII CUHAPOM, TillepTOHiYHA XBOopoba TOIIO).
Hepinko acTeHisl po3BMBA€EThHCS IpPU 4YacTiii 3MiHi
JaCcOBMX IOSCIB i MOPYLIEHHSIX Oi0JOTiYHUX PUTMIB
(mIecCUMHXpOHO3).

Pi3Hi MeTOAM HNiarHOCTUKMU MO3BOJISIOTH BUSBUTU
TOW YU iHIIWA TUIT aCTeHil — peakKTUBHUI, COMaTUU-
HUII, IcuxonaToJoriynuii Tomo. [Ipum mpomy ocHO-
BHUMMU OudepeHIialbHO-1iaTHOCTUMHUMU O3HaKaMu
ACTEHIYHOTO CUHAPOMY, 110 JTO03BOJSIOTh BiTOKPEMUTU
OTr0 BiJl MPOCTOI BTOMHU, CIYy*KaTh: BiICYTHICTh IIPSIMO-
ro 3B’SI3KYy 3 MOMNepeaHbo (Pi3MUHOI0 a00 MCUXIYHOIO
HaIpyrolo, BiACYTHiIiCTh e(eKTy HaBiTh Bil TPUBaJOIO
I TOBHOLIHHOTO BiAMOYMHKY, CYNYyTHi KOTHITUBHIi i
eMOIIiiiHI mopyIIeHHs, Hee(EKTUBHICTb TpaAULiHHUX
3araJlbHOCTUMYJIIOIYMX 3ac00iB (KaBa, BOJAHI MpoOLeLy-
pM, cayHa TOIIIO).

[TprHLIMTIIOBOIO BiAMiHHICTIO ACTEHIYHOTO CUHIPOMY
Bi/l MPOCTOI BTOMU € Te, 1110 BTOMa BUHUKAE BHACIiI0K
BUCHAXEHHS €EHEPreTUYHUX 3araciB, TOJi SIK aCTEeHis €
HACJIiIKOM TOPYILIEHHS Perysilii BAKOPUCTAHHS €HEeP-
TeTUYHUX PEeCypCiB.

ITaToreHe3 acTeHiYHOTO CUHAPOMY AOCHUTb CKJIad-
HMIA, 11Ie He BCi oro acnekTu 3’sgacoBaHo. OgHaK HeMae
CYMHIBIB, 1110 MPOBiIHY POJib Y HBOMY BiAirpaloTh MOpy-
IIEHHS AiSIbHOCTI PETUKYJISIPHOI aKTUBYIOYOI CUCTEMHU
(PAC) i TicHO MOB’sI3aHUX 3 HEW CTPYKTYp JiMOiYHOI
CUCTEMU.

PeTukynspHa akTuBytoua cuctema SIBIsIE CO0OIO
CKJIalHE KOMIIJIeKCHe OaraTojlaHKOBE YTBOPEHHS,
1o 3a0e3Mneuye nepeaadyy BUCXiTHUX aKTUBYIOUUX iM-
MyAbCiB BiJil CHMHHOTO MO3KYy Yepe3 HEeMPOHU CTOB-
Oypa A0 MiAKipKOBUX CTPYKTyp (Tajsamyca, rimoraja-
Myca) i ganai, yepe3 BiAIIOBiAHI TadaMOKOPTUKaJIbHi
LIUJISIXW, 1O KOPU BEJUKUX MiBKyab [21]. 3a cyyacHHU-
Mu ysiBieHHsIMU, PAC € npoBiTHUM KOMIIOHEHTOM,
CBOEPITHUM JUPUTEHTOM pEryisiilii eHepreTUHYHoTOo
nmoteHuiany opranizMmy. PAC Oepe yuacTh y 3abe31me-
YeHHI pyXOBO1 aKTUBHOCTi, perysiii eHAOKPUHHOI
Ta BereTaTUBHOI HEPBOBOI CUCTEM, CEHCOPHOI cepu.
[Ipu nuboMy BaxXauBy (PYHKIiOHAJIbHY POJIb BilirpaioTh
i B3a€EMO3B’SI3KU PETUKYJISIPHOI Ta JiMOIiYHOI cUCTEM,
HacaMmIiepen 3 TinoKaMIoM — KJI0YOBUM LIEHTPOM pe-
TYJISIii KOTHITUBHUX MPOLIECIiB Ta eMOLIIMHUX peaKIliii.
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Yepes tanamokopTukaibHi nuigsxu PAC BruiMBae Ta-
KOX Ha BULILI MCUXiuHi PyHKUii.

Otxe, PAC y HalimmupiiomMy 3Ha4eHHi 1IbOTO IO-
HATTSI KOOPAWHYE MPOLECH HEHPOTyMOpaJIbHOI Ta MCU-
XiuHOi perynsuii. 3a3HaueHa KOOpAMHallisg 3abe3re-
Yy€ETbhCS Yyepe3 aKTUBHICTh Pi3HUX HEMpoMeniaTOpHUX
CHUCTEM, cepel SIKUX MPOBiAHY POJIb BiMirparoTh XOJi-
HepriuHa Ta CEpOTOHiHEpTiuyHa, a TaK0oX modaMiH- Ta
agpeHepriuHa Meniauis. Bimoma, 30kpeMa, mpoBigHa
pPOJIb alleTUJIXOJIiHY B 3a0e3MeuyeHHi maM’sITi Ta KOTHi-
TUBHUX (PYHKILI, CEPOTOHIHY — Y peryisiuii emoluii,
BEreTaTMBHOI Ta EHAOKPUHHOI CUCTEM, MiATpUMILI Oio-
PUTMiB TOILIO.

[MopyuieHHst 6anaHcy HelipoMeniaTOPHUX CUCTEM
y mexax PAC moxe OyTH IMycKOBUM MeXaHi3MOM pO3-
BUTKY Pi3HUX MaTOJOTIYHMX IIpolieciB [12, 21], 30-
KpeMa acTeHiuHoro cuHapomy. OcinablieHHSI aKTUBY-
I04YOTro BIUIMBY Ha BUII KOPKOBi LEHTPU MPU3BOAUTH
IO PO3BUTKY BiANOBIIHOIO CUMIITOMOKOMILIEKCY,
MOB’S13aHOr0 3 MOPYIIEHHSIM LEHTPaJbHOI peryJsiuii
eHepro3abe3neyeHHsI HEMPOHIB PI3HUX CTPYKTYP MO3-
Ky, Y TOMy uucii tux, mo dopmyiots PAC. Tomy Ha
KJIITUHHOMY DPiBHi MPOBiAHUM HelipomeTaboJIiuHUM
ME€XaHi3MOM PO3BUTKY acTeHii € rimokcis, 110 npu-
3BOJIUTH 10 eHeproaediuuTy HelpoOHATbHUX CTPYK-
Typ, ociaabjaeHHs 0i0CMHTE3y MaKpOepTidyHUX CIOJYK,
MOPYUIeHHS TKAHWUHHOTO AMXaHHS 1, HapellTi, 10 aK-
THUBallii IpoLeCiB BiIbHOPAAMKaIbHOTO OKMCHEHHS 3
MoJaablIMM MOWKOAXEHHSIM HEHpPOHaJIbHUX CTPYK-
Typ, Y TOMY YMCJIi OCHOBHUX «EHEpProreHepaTopiB»
HEMPOHIB — MITOXOHIPiil. ¥ pe3yabTaTi 3alyCKaeThCs
TUIIOBE TTOpouYHe KoJjio, ne PAC Bimirpae poab Tpurep-
HOro, MyCKOBOTO Me&XaHi3My i BOJHOYAC € HaWOiabII
BPa3jinMBOIO HOTO JaHKOIO.

Y pesynbrati MeXxaHi3MU PO3BUTKY aCTEHIYHOTO CUH-
IpoMy OaraTo B YoMy ITOHiOHI OO 3MiH, IIIO CIIOCTEpi-
raioThCs IIPHU ileMii MO3KY, a TAaKOX IIPU XPOHIYHOMY
CcTpeci i cTapiHHi, 110 MOTpedy€e 3aCTOCYBaHHS 0COOJIM-
BOi KOMIIJIEKCHOI CTpaTerii B JIiKyBaHHi acTeHii, BiAMiH-
HOI BiJ cTpaTerii JikyBaHHSI OCHOBHOTO 3aXBOPIOBaHHS
a00 peaKTUBHOIO CTaHY.

3 orasimy Ha GaraTorpaHHIiCTh i KOMIUIEKCHUM Xa-
paKTep MnaToreHe3y acTeHIUHOTO CUHAPOMY itoro ¢ap-
MakoTeparisi CTAaHOBUTh 3HaUHi CKaaaHoIIi. SKio npu
acTeHil OpraHiYHOTro MOXOAKEHHSsI OCHOBOIO JIiIKYBaHHS
€ BIJIUB HAa OCHOBHUI MaTOJIOTIYHUI MpOILeC, TO MPU
GYHKIiIOHANbHIN acTeHil Tepamiss Mae OyTH CIIPSIMO-
BaHa Oe3ImocepenHbO Ha OCHOBHI MexaHi3MU ii po3-
BUTKY.

VY 3B’43KYy i3 UM CJliJ 3a3HAYUTH, 110, HA BiAMi-
Hy BiI ¢dapmakoTeparii merpeciii, TpuBoru, gobiii Ta
iHIIUX GOPM ICUXOMATOIOTIYHUX PO3JIaaiB, MIPUHIIM -
MU 1 IHCTPYMEHTH SIKUX JOCUTh N0Ope po3pobJeHi,
cTparteris Ta 3aco0u JIiKyBaHHSI aCTEHIYHOTO CUHPO-
MY, 0COOJIMBO B ITOE€MHAHHI 3 ICUXOEMOILIMHUMHU PO3-
JlalaMu, 10 OCTaHHbOTO Yacy 3ajuIlaliucs TEMHOIO
IJISIMOIO KIIIHIYHOI MeIULUMHU. 3aCTOCYBaHHS i3 1Ii€l0
METOI0 Pi3HOMAHITHUX HEMpPO- i ICUXOTPOIHUX Mpe-
napaTiB (aHTUAENPEeCaHTU, ICUXOCTUMYJISITOPU, aTU-

MOBi HEMPOJIENTUKMU), HOOTPOMiB (mipaueramM, eHi-
0yT), (piTonpenapariB-aganToreHiB (XKeHbIIEHb, PO-
nIioJia), BiTaMiHIB TOIIO HE JajJ0 OYiKyBaHOTO Pe3yJib-
TaTy.

KonHa HaBeneHa BMIe Tpymna ¢hapMaKoOJOTIiYHUX
3aco00iB He MOXe OyTH BU3HaHaA ONTUMAaJbHUM iHCTPY-
MEHTOM JIiKyBaHHs acTeHii. | e He nuBHO, 60 BCi 3a-
3Ha4YeHi BUIIlE 3aCO0U B JaHOMY BUITAAKy € iHCTPYMEH-
TaMM CUMIOTOMATUYHOI, a HE MaTOreHEeTUYHOI Tepamii
acTeHii.

3okpema, HaliuacTillle 3 1i€l0 METOI 3aCTOCOBY-
I0TbCsI HOOTPOITHI 3aco6u. OmHaK ajast OiabIIoCTi Tpe-
rnmapariB 1i€el rpynu XxapakTepHa 3arajbHa HelipoMeTa-
6oJriuHa Aist, 6€3 Oyab-sIKOTro crenn@iYyHOTO BILUIUBY
Ha HEPBOBI LEHTPU I MPOBiAHI LIISAXU, BiAMOBIiZaTbHI
3a aKTMBAIlil0 €eHEePreTUYHOTO MOTEHIlialy OpTraHi3My.
Tomy HOOTpOIU JUIIEe OMOCEPEIKOBAHO BIUIMBAIOThH HA
OCHOBHIi MeXaHi3MU PO3BUTKY aCTEHIUHOI'O CUHIPOMY.
BoHu MOXYyTb BUSIBUTUCS KOPUCHUMMU TPU CYMYTHiX
BUPaXEHUX MOPYIIEHHIX TaM’sTi, yBaru, KOHIEHTpa-
1ii Ta iHIKMX nposiBax AMCc@YHKIIT KOTHITUBHOI cdhepu,
aJjie MaJIO BIUIMBAIOTh HAa KOMIIJIEKC CUMITOMIB acTeHil
B ILIIJIOMY.

AHasnoriyHo AioTh i iTonpenapaTu-cTUMYISITO-
pu (KeHBIIEHb, pOdioia, pi3Hi Oalb3aMM, TAHTOKPUH
tomo). [ligBuIyoun 3araJlbHUN TOHYC LIEHTpPaJbHOI
HEPBOBOI CUCTEMM, BOHU HE BIJIMBAIOTh Ha OCHOBHI
JIJaHKU PO3BUTKY acTeHii — He 3a0e3medyloTh peryis-
1[il0 eHepro3abe3neyeHHs HeWpoHiB, HOopMaJli3allilo
MOPYLIEHOTO GajaHCy BULIUX NMCUXIYHUX, BETE€TATUB-
HUX i pyXoBUX (QYHKIii, TOMy HE MOXYTb pO3IJjsijaa-
TUCh K peajbHUN iHCTPYMEHT JIIKyBaHHS acTeHii —
KOMIIJIEKCHOTO MaTOJOTiYHOTO CTaHY, 10 TOTO X Yac-
TO BOHM BUKJIMKAIOThH MOPYLUIEHHSI CHY Ta MiABUIIEHY
30yIJIMBICTD, IO OCOOJMBO HebOaxkaHO B JaHOMY BHU-
namaky.

IIo cTocyeTbcs BiTaMiHiB i pi3HUX BiTaMiHHO-MiKpO-
eJIEMEHTHUX KOMILJIEKCiB, TO iX e(peKTU TUM Oilbliie He €
creuupiYHUMHU, i IX 3aCTOCYBaHHS MOXe OyTU JOLiJIb-
HUM JIMIlIe K JOAATKOBA Teparis Mpy MOeIHAHHI aCTeHil
i3 ce30HHUM nedinuToM BiTaMiHy C (ackopOiHOBa KKC-
JloTa), 1aMKicTio cynuH (Bitamin PP), anemiero (3anizo-
BMICHI IIpeTrapaTi) TOIIO.

Hapeuri, Helipo- i mcuxoTpomnHi npenapatu (30-
KpeMa, aHKCiOJiTUKM, aHTHUICIpPEeCaHTH, CHOMiiHi)
MOXYTb OyTU PEKOMEHIOBaHI TiIbKU MPU BUPAKEHUX
CYNyTHiIX TPUBOXHUX a00 NE€MpPECUBHUX MPOSIBAX 4YU
MOPYIIEHHSIX CHY, ajie )KOAHOIO Mipol0 He € 3acC000M
JIIKYBaHHSI acTeHii sIK Takoi, Ta i He MpU3HA4YeHi JJIs
LIbOTO.

[onoBHa mpobjeMa — KOMIUJIEKCHMI BIJIMB Ha
byHmaMeHTanbHI MexaHi3Mu (pOpMyBaHHS aCTEHIUHO-
ro CUHJIPOMY — 3ajiMlualiacst HeBupileHot. Tomy oco-
O61uBuUl iHTEpec (apMaKoIOTiB i KJIIHIMCTIB BUKIU-
KaJlu po3poOKa Ta BOPOBAIKEHHS B KIiHIYHY IpakK-
TUKY JiKapChKOro 3aco0y 3 NpUHIUIHUIIOBO BiAIMiHHUMU
MexaHi3MaMHM Ta KJIiHiKO-(apMaKOJOTriYHUM CIeK-
tpoM nii — TeHOTeHy, 1110 0O3HAMEeHYBaJl0 HOBHI eTal
PO3BUTKY BiITHOCHO MOJOIOi, ajie BEJbMU IMEPCIeK-
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TUBHOI ranaysi ¢gapmakoJjiorii — HelipoiMmyHodapma-
KOJIOTiI.

Y npuHLUI JdiKapchKi 3aco0u 3i CIpsIMOBaHUM
BIUIMBOM Ha iMyHHI MpPOIeCH 1aBHO 3aCTOCOBYIOThHCS B
peBMaTOJIOTi1, OHKOJIOTi1, EeHAOKPUHOJIOTii, reMaToJI0-
il Ta iHIIWX TaTy3sX MEAUIUHU. Y HEBPOJIOTii 3a3Ha-
YeHMUU MiIXiI yIIPOBaIXeHO y chepy TiKyBaHHS OESIKUX
HelipoaereHepaTUBHUX (pOPM IATOJIOTII, eHIledalomna-
Tiii Tomo. Aje caMe 3 METOI0 KOMILIEKCHOI KOpeKIIii
HellpoMeaiaTOpHOTO OajaHCy I €eHepreTUYHOIro MOo-
TeHLiaJlly HeMpoHiB iMyHOdapMaKoJOTiuHi MeXaHi3Mu
BHepIle peani3oBaHi B iei CTBOPEHHsS Ta KJAiHiYHil
arrpo0Oanii TeHOTEHY.

TeHoteH siBJIsie COOO0 aHTUTIJIA 10 MO3KOCTTe M Div-
Horo 0inka S100 y Burisiai cymimi po3seaeHb C12, C30
i C200 — 3 mr B 1 Tabaetui. Llo6 3po3ymitu MexaHi3MK
Iii i KIIiHiKo-(papMakoaoriuHi epekT TeHOTeHY, BapTO
KOPOTKO oxapakTepusyBaTtu caM 0isok S100 sk moTeH-
LilHY i NePCIIeKTUBHY T€PareBTUYHY MillleHb Y JIiKyBaH-
Hi 6araTbox 3axBopioBaHb LIHC, 30kpemMa acTeHiYHOIO
CUHIPOMY.

ITig Ha3Boio S100 06’eqHaHI MiATUITN cTITeIMbiYHOTO
MPOTEiHY, IKWil mponyKyeThes actpouutamu y LIHC, ane
3a paXyHOK HOTO MOAAJbIIOr0 TPaHCIIOPTY BCEPEANHY
HEWPOHIB Mae K eKCcTpa-, Tak i iHTpaHepPOHAaIbHI Me-
XaHi3mu BIuBY [5, 17, 22]. [onoBHUMM QYyHKIIISIME 3a-
3HAYEHOTO MPOTEIHY €:

1) perynsuisa HelipoMeaiaTOpHOTO OalaHCy;

2) 3abe3IeyeHHs peakiliii eHepreTMYHOro OOMiHy B
HEWpoHax;

3) peryssiiiist iOHHOTO TOKY Kpi3b HelipoHalbHi MeMO-
paHM Ta yyacTb y POpMYBaHHIi CTPYKTYpU MeMOpaH;

4) yyacTb y npouecax npoiidepatii i nudepeniiaiii
HEWPOHIiB;

5) yyacTs y rnpoiiecax HelporuIacCTUIHOCTI Ta HEpo-
Tpodiku |5, 8].

OTtxe, 6imok S100 MoXXHa BBaxKaTH yHiBepcaJlbHUM
PEryasaTopoM i MonyasaTopoM 6aratbox mpoieci y LIHC.
Oco006a1BO 1iKaBUMHU 3 TOYKU 30pY BILUIMBY Ha MaTOTeHE3
aCTeHIYHOTO0 CUHAPOMY BUIAIOTHCS MOro HelipoMendia-
TOPHI i HelipoMeTabOoiuHiI MeXaHi3MHU.

binoxk S100 Moay/0€ aKTUBHICTb MEPEBaXHOI OiJib-
LIOCTi HelipoTpaHCMIiTepiB MO3KY. 30KpeMa, yepe3 ajao-
CTepUYHUIi BIIJIMB Ha cepoToHiHoBi S-HT1F-, 5-HT2B-,
5-HT2C-, 5-HT3-peuentopu BiH aKTUBYE CEPOTOHI-
HEepTiuyHy CHCTEMY, a 4Yepe3 BIUIMB Ha modamiHoBi D3-
peuentopu — i nodaminepriuny [4, 10], To6TO came Ti
HelipoMeniaTOpHi cCUCTeMU, SKi BilirpaloTh IPOBIIHY
poab y dyHKuioHnyBaHHi PAC i akTMBHICTb SIKMX IO-
CJ1a0JII0ETHCSI B yMOBaxX XpOHIYHOIO CTpecy i acTeHii, a
TaKOX € OJHUM 3 BaOXKJIMBUX YMHHUKIB PO3BUTKY TPU-
BOXHUX i nenpecuBHUX posinaniB. Kpim toro, S100 Bu-
SIBJISIE aHTaTOHICTUYHY Jito oo curma-1-, TFAMK-A- i
TAMK-B1-/B2-peuentopiB, TOOTO HOpMai3ye Mopy-
IIeHUI HelipoMemiaTOpHUI OaJaHC IIPH XPOHIYHOMY
cTpeci, GaKTUUHO Bidirpalodu QyxXKe BaXKJIUBY POJIb LeH-
TpaJibHOTO axanTtoreny [19].

Ilono mii Ha eHepreTUuKy HelipoHiB, To S100 mas-
XOM PeTyJsllii KaJblliEBOTO TOKY SIK Y 30BHIllIHil, TakK i

Yy BHYTPIillIHiil MiTOXOHApiadbHilt MeMOpaHi HOpMaJli3ye
AKTHUBHICTh 0i10€HEPTeTUYHUX MPOILIECIB Y MiTOXOHAPIisX,
MOPYIIEHUX TIPU XPOHIYHOMY CTpeci, cTapiHHI Ta BCiX
(bopmax «xBopoO muBimizamii» [11].

VY pesynbrati cimeiicTBo miaTunis Oiaka S100 (a ix
Ha ChOTOAHI HamiuyeThcsa nmoHan 20) MOXHa BBaxXaTu
OIHUM 3 IIPOBIIHUX HeHPOXiMiYHMX (PaKTOPiB, 110 3a-
Oe3medyye MOBHOILIHHY i, ronoBHe (!), 30adaHcOBaHy
nisnpHicTh IIHC sk Ha cucteMHoOMY (HeilipoMeniaTop-
HUli 6aaHC), TaK i HA KJIITUHHOMY (CTpYyKTypa i PyHK-
1ii HefipoHalbHUX MeMOpaH, eHepreTuka HeipoHiB)
piBHSIX.

Y HopmanbHuX ymoBax 6inok S100 Bimirpae kirwo-
YOBY POJIb yV MiATPpUMIII HEMPOHAIBbHOI TNIACTUYHOCTI,
peryJisinii CHHAanTUYHUX MPOIECiB Ta EHEPreTUYHOTro
ooMminy. IlpoTe mpu maTonoTiYHMUX cTaHaX, 30KpeMa
IIPY acCTEeHil YM XPOHIYHOMY CTpeci, piBeHb eKCIIpecii
yu pyHkuionyBaHHs S100 Moxe 3MiHIOBAaTUCS — Hald-
MipHa ekcrpecis abo IMCYHKILIS IIbOTO 0ijiKa MOXKYTh
CIIPUSTU PO3BUTKY Helpo3amnajeHHs, MOPYIIEHHIO
peryisuii 30yAXeHHS Ta iHIIUM HETaTUBHUM IpoOLie-
cam [24].

TeHoTeH 6a3yeThes HA peJliz-aKTUBHUX aHTUTIIAX 10
oinka S100, ki oTprMaHi 3a JOIIOMOIOIO CHelliaJbHOL
TEXHOJIOTiYHOI 00p0OOKM. 3aBASIKN IIbOMY IIPOLIECY aHTU-
Tiza HaOyBalOTh BJIACTUBOCTI pejli3-aKTUBHOCTI, TOOTO
BOHU HE IIPOCTO OJIOKYIOTH 0iJIOK, a MOAM(IKYIOTh HOTO
KoHdopMalio i, BiimoBinHO, (PyHKIIIOHAJIbHY aKTUB-
HicTb [23].

YV Bunaaky TeHOTeHY I1Ii pesliz-aKTUBHI aHTUTiNA
KOPUTYIOTh MATOJIOTiuHY akKTUBHicTh Oinka S100. [Tpu
MaToJIOTIUYHMUX CTaHax (HampuKiaa, MPU acTeHii uu
Helipo3anayieHHi) piBeHb S100 Moxke 3MiHIOBAaTUCH, a
(byHKI1ig 1bOTO GiNIKa MOXe MOPYIIYBAaTUCh, 1110 CITPU-
YyuHsI€E AucballaHc y HelipoHalbHil cucteMi. Pemiz-ak-
TuBHIi anTuTiNa TeHoTeny moaynmomTh S100, moBepTa-
04U 10TO aKTUBHICTh 10 HOPMaJIbHOTO ()i3i010TiYHOTO
piBHs [23].

TeHoTeH BmAMBae Ha OCHOBHI maTo¢izionoriuHi
MeXaHi3MU PO3BUTKY aCTEHil 3aBASIKU Ail aHTUTIJI 10
6inka S100. 3aBasiKM BiIHOBJIEGHHIO €HEPreTUYHOTO
MeTaboJi3My I aKTUBHOCTI CEpOTOHIHEpPTiYHOI, J10-
dbaminepriunoi Ta TAMKepriuHoi cucrtem mpemnapar
BiTHOBII0E (DYHKIIIIO PETUKYISIPHOT aKTUBYIOUOI CUC-
TEMHU, sIKa € IIEHTPaJIbHOIO JIJAHKOIO PeryJsilii eHepro-
3a0e3reyeHHs TOJTOBHOTO MO3KY (CBOTO pOJNly eHepre-
TUYHUM IeHTpoM). Takox TeHOTeH CIpusie YCYHEHHIO
HeMpOoHaIbHOI TilMOKCii, 3MEHIIEHHIO OKCHUJIAaTUB-
HOTO CTpecy Ta cTabinizalii MmeMOpaH HEMpOHiB, 110
CIIpUsi€ MOJIMIIEHHIO €eHEePreTUYHOTO MOoTeHLiany W
alalTUBHUX MOXJIUBOCTE HEPBOBOI cucTeMU. Y pe-
3yJbTaTi mpemnapat e(peKTUBHO YCyBa€ XapaKTepHi
CUMIITOMU acCTeHii: KOTHITUBHI MOpPYIIEHHS, MiJBU-
IIeHY CTOMJIIOBAHICTD i MCUXOEMOILIiHUI nqucbanaHc,
CIIPUSIOUN TiABUIIEHHIO 3arajJbHOI SIKOCTi XUTTS
MaiieHTiB.

V NOKAiHIYHUX AOCIiIXEeHHSIX Ha pi3HOMAaHITHMUX
TBapMHHUX MOBEAiHKOBUX MOJIEJSIX OyJIM MOBeaeHi
BUpPaKeHi aHTUCTPECOPHMM i aHKCIOMITUUHUI epeK-
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1 TeHOTeHy, 110 OyJU MOPiBHSIHHI 3 Ai€0 €TaJOHHUX
aHkcioniTukiB (dbeHazenam, niazenam) [13]. ¥ pamkax
IOCJiIXEHb 3 BUKOPUCTAHHSIM Pi3HOMaHITHUX palaio-
JITaHIIB MOKa3aHUM aKTUBYIOUYMI BIJIUB TeHOTEHY
Ha pelenTopHe 3B’sI3yBaHHs nodaMiHy, HOpaJapeHa-
JIiny i cepoTtoHiny [4, 10]. Oco0anBO BaXJIMBUM MIpU
IIbOMY BUSIBUBCS Pi3HOCIIPSIMOBaHUY BIJINB TeHOTEHY
Ha pi3Hi MiATUOM CEPOTOHIHOBUX PELENTOPiB: aKTU-
Bytouuiit — Ha 5-HTla, 5-HT2b, 5-HTI1f i BomHOu4ac
npurHiuymouuii — Ha 5-HT-1b [10]. 3Baxkarouu Ha
Toi (hakT, 1110 caMe AucOalaHC B aKTUBHOCTI 3a3Ha-
YEeHUX MiATUMiB, OCOOJMBO MiJABUIIEHHS KOHIIEH-
Tpanii peuenrtopis 5S-HT-1b mopyd 3i 3HMXEHHIM
KoHIeHTpauii peuentopiB 5-HT-1a, posrisanaerbcs
K BaXJIMBa JlJaHKa TMaTOTeHe3y TPUBOXHUX po3Jia-
niB [14], TeHoTeH MOXHA pPO3TJISAAaTH SIK IMaTOTEHE-
TUYHUN iHCTPYMEHT JIiIKyBaHHSI TPUBOXHUX IIPOSIBiB
npu pi3HUX (popMax HEBPOJOTIUYHOI MATOJIOrii, SIKi B
nepeBaxHill OiJbIIOCTI BUIIAAKiIB CYNIPOBOIXYIOThCS
ACTEHIYHUM CHUHIPOMOM, IO € BaXJIUBUM UYUHHMU-
KOM MOTiplIeHHS KJAiHiYHOTro mepediry OCHOBHOTIO 3a-
XBOPIOBAHHS i MoJaJiblIol coliajlbHOI Ae3aganTallii
MalieHTiB.

TenoTeH Ma€e mOCTaTHBO IIMPOKY HOKa30BY 0asy
KJIiHIYHO1 e(heKTUBHOCTI 1110/10 Pi3HOMaHITHUX HO30J10-
rivaux gopm marojorii. OcobauBY yBary ImpuBepTaioTh
IOCIiIKEeHHs, 110 BepUiKyIOTh IMOTYKHUI MTOTEHIIi-
an TeHOTeHy K iHCTPYMEHTY BILJIMBY Ha TPUBOXHO-
aCTeHiYHi po3jaau B paMKaxX HEBPO3iB, KapAiOJOTiuHOI i
1epeOpOBaCKYJISIPHOI MATOJIOTii, a TAKOX B YMOBax Xpo-
HIYHOTO CTpecy.

3okpeMa, y MalieHTiB 3 apTepiaJbHOIO TimepTeH-
3ieto [18] Ta imemiuHolo xBopoboro cepus (IXC) [16]
OyJi0 BUSIBJIEHO BipoTiliHe 3MEHIIIEHHs TTapaMeTpiB K
ncuxiuyHoi, Tak i Gi3nuHOI TpUBOTU Ha (QOHI BETreTO-
CTa0iIi3yl040ro i1 aHTUACTeHIYHOTO e(PEKTiB P MPU-
itomi TeHOTeHY MpOTATOM 4 TUXKHIB (2 TUXHI — 110 6
TabjaeTOK/mo0y i e 2 TUXHI — 1o 3 TabneTku/nooy).
IIpu nubomy TeHOTEeH cOpusB Oifbll HIBUIKOMY PO3-
BUTKY BJIaCHE aHTUTiMepPTEeH3UBHOTO e(PeKTy B paMKax
kKoMbOiHoBaHOI Tepamii [18], y mauientiB 3 IXC i cy-
MYTHIMU apuUTMiIMU — 3MEHIIIEHHIO YaCTOTH i BUpa-
JKEHOCTI HamaaiB apuTMii (eKCTpacucTolii), a Takox
MOJIIIIEHHIO MOKA3HUKIB reMoanHaMiku [16]. Otxe,
TeHoTeH y malieHTiB KapaioysoriyHoro npodinio 31a-
TEH He TiJIbKM 3MEHIIYBAaTU IIPOSIBU CYIIYTHHOI aCTeHil
Ta TPUBOTH, aje i 6e3mocepeHbO BIIMBATU Ha IMPO-
BiIHI KapaioJOTiyHi CUHIPOMM 3a PaxXyHOK HOpMalli-
3allil HeHTpaJbHUX PETYJSITOPHUX MpolieciB (Helpo-
MediaTOpHUI OajlaHC), TOOTO MPOSBIATU KIAiHiYHO
3Hauylli BJIAaCTUBOCTI UEHTpaJIbHOTrO ananTtoreHy. [lpu
LIbOMY 0COOJIMBO BaXKJIMBOO 3 IPAKTUUYHOI TOYKU 30py
BUOAETHCS ePeKTUBHICTh TeHOTEHY caMe B KOMOpOin-
HUX TTALi€HTIB 3 MTOETHAHUMU TPUBOXKHO-ACTEHIYHUMU
po3jagaMu 3 Ti€I0 YM iHII0I0 (POPMOIO KapaioJoTiuHOL
abo kapaioHeBposoriuyHoi martosorii [20], TOOTO B TuX
nalieHTiB, (hapMaKoTepallis IK1MX € HalOIbIIi CKJIad-
HOIO i B IKMX HallyacTillle CIOCTepiraeTbcs moJinpar-
Ma3zis Ta i1 HeraTUBHI HACHIAKU.

Taxkoxx 3acayroByloTh Ha yBary NopiBHSUIbHI JOCi-
IkeHHsT TeHOTeHY i eTaTOHHUX aHKCiOJMiTUKIB — OeH-
3oaiasemniHiB (miazemam, ¢eHaszemnam, KJoHa3zemnam) y
JIiKyBaHHI TPUBOTH 1 aCTEHil B MAlliEHTIB 3 HEBPOTUY -
HUMU po3yiagaMu (HeBpacTeHisa, rmcuxacteHis) [4, 20].
IIpu 3actocyBanHi TeHOTeHY i OHHOTO 3 OeH30Mdia3e-
MMiHiB K IpernapaTy HOPiBHSIHHS NpoTIroM 1 Mmicsiisa
BUSIBUBCS TPOXU IlepeBaxkarouuil epekT OeH3omiaze-
MiHiB 3 TOYKU 30Py MOTYKHOCTi IX aHKCiOJiTUYHOTO
edeKTy, ajie pa3oM 3 TUM — CYTTEBO TiplIuii mpodiab
O0e3neku OeH3o0aia3emniHiB i pPO3BUTOK MPU IX MpPU-
oMi ynMMaioi KiJIbKOCTi mMoOGiYHUX e(eKTiB — COH-
JIUBiCTh, Miopejakcallisi, opTocTaTUYHa TilTOTEH3isl.
Y TeHoTreHy Oyau BinCyTHi Oyab-siki o0OiuHi edek-
THU TIPOTSITOM KYpCY MpUOMY, 11O BU3HA4Ya€e Moro
0e3CyMHIBHY IlepeBary sK IIipernapaTty BuOOpy B Ia-
LIIEHTIB 3 HEBPOTUYHUMHU po3iaagaMu. lle ocobauBo
BaXXJIMBO MiJIKPECIUTHU 3apa3, B yMOBaX MOBHOMACIII-
TaOHOI BiliHM, KOJM KiJbKiCTh Malli€HTIB i3 cTpec-
3aJIe)XKHOI0 TMAaTOoJIOTi€l, 30KpeMa KapaioJoTiYHO
Ta HEBPOTUYHOIO, y Hallliil KpaiHi CTPIMKO 30iJbLIy-
e€Tbed [3].

Taxkox cning 3ragatu npo eheKTUBHICTh TeHOTeHY
B TMAlIi€EHTIB i3 TPUBOTOIO, JETIPECi€I0 Ta aCTeHi€ Ha
¢oHI XpoHIYHUX 00IHOBUX CHHAPOMIB [15], 30kpema
IIPY OCTEOXOHAPO3i XxpeOTa. 3MeHIIIeHHS IIPOSIBiB TPU-
BOXXHO-AEIIPECUBHOTO i aCTeHIYHOTO CUHAPOMIB CyT-
TEBO IOJIETIINIO Cy0 ’EKTUBHMI CTaH MalliEHTIB, BU-
paxXeHiCTb 60JbOBOTO CUHAPOMY ¥ MOJIIMIINIO SIKiCTh
iX KUTTS.

Hapeuiti, HeoO6XifHO 0COOJIMBO MiAKPECIUTH KOT-
HiTUBHI edekTu TeHOTeHYy B MalliEHTIB i3 CUHAPOMOM
MOMipHMX KOTHITUBHUX MOPYIIeHb CYTUHHOTO TeHE3Y
(XpoHiuHa inmeMisi TOTOBHOTO MO3KY) Ta CYIYTHbBOIO
acTeHi€lo. 2-TUXHeBU# Kypc npuitomy TeHoreHy (6
TabyseToK/n00y) SIK MOHOTepamnii MpUBIB A0 CYTTE-
BOTO IOJIMIIEHHS KOTHITUBHOTO CTaHy Ialli€HTiB 3a
pi3zHUMU Heliporncuxojoriunumu mkaitamu (MMSE,
HDRS, CDT Tomo) [9] Ha ¢hoHi BupaxkeHOTO aHTHU-
acTeHiyHoro edekTy. 3 orisiay Ha BeJlbMU oOMexe-
HUI KJIiHiKO-(hapMaKoJOTiYHUN iHCTpyMeHTapii
JIIKyBaHHSI CUHAPOMY MOMipHUX KOTHITUBHUX MOPY-
meHb (KOJIM HOOTPOMHI 3ac00M BXe He MpaliooTh,
a iHTiOiTOpM aleTUIXOJiHecTepa3u IIe He MmokKasa-
Hi), came TeHOTeH BUTIJISIAE ONMTUMAIbHUM 3aCO00M
BIUIMBY Ha KOTHITUBHY cdepy B 3a3HaYe€HOI KaTeropii
Maii€eHTiB.

OKpeMo CJIia MiAKPECIUTH, 110 B IIepeBaKHiil OiJib-
LIOCTI PO3IJISHYTUX OOCIiAKEeHb CIleliaJlbHO aHaJli3y-
Bajacs 6e3neka TeHOTeHY IK TPU KOPOTKOCTPOKOBOMY
(2 TUKHI), TaK i MpU OB TPUBAJIOMY JIiIKYyBaHHI [4].
Y XoaHOMY IOCHiIXeHHI He 3adhiKcoBaHO Oyab-sIKHUX
iioro mo6iuHMX edeKTiB Ha BiAMiHY BiI ycix mpera-
paTiB MOpPiBHSIHHSA (CepLEeBO-CYAUHHI, aHKCIONITUKN
tomo). OTXe, KpiM TEOpETUYHO MOXKJIMBOI iHAMBIi-
IyaJlbHOI HEMEePEeHOCUMOCTI OKpPeMHUX IHTPEOi€HTIB,
a TaKOX IepiodiB BariTHOCTI Ta JakTalii (cremiaJbHi
IOCHIIXXEeHHs B IIMX KaTeropiil malieHTOK He MPOBO-
nunucs), TeHOTeH He Ma€e XOAHUX IMPOTUIIOKA3aHb
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200 pHU3MKiB 1I0J0 3aCTOCYBaHHS i LIMM BUTIAHO Bim-
Pi3HSETHCS BiJl YCiX iHIIMX HEWPOTPONMHHUX 3ac00iB
XiMiyHOI mpupoau abo HaBiTh HaTypaJIbHUX agamnTo-
reHiB.

I[IpakTyHe 3acTOCyBaHHS TpernapaTy He CTaHO-
BUTh CKJIaaHOIIiB. TeHOTeH 3aCTOCOBYEThCS 2 pas3u/
100y (MoxXxauBo 0o 4 pa3iB/mo0Oy) mo 1 abo 2 Tabiet-
K1 KypcoM 1—3 wmicsaui (3a HE0OXiZHOCTI, 3BaXKalouu
Ha 0e3meKy npernapary, Kypc MOXJIMUBO MOJAOBXUTHU 10
6 MmicauiB). ZKogHUX CKIaAHUX MTPOLENYP TUTPYBAHHS
1031 abo MOCTYNOBOI BiAMiHUM MpenapaTy IMpU LIbOMY
He TOoTpiOHO.

Ha 3aBeplueHHS cJig MigKpecauTu, 1o npodaema
JIIKyBaHHSI aCTEHIYHOrO0 CMHIPOMY B paMKaxX pi3HO-
MaHITHUX (OpM HEBPOJIOTIYHOI, KapAioJOoTiYHOI 4u
KapIioHEBPOJIOTIYHOI ITATOJIOTii € OOHIEI0 3 HAMOIIBIIT
aKTyaJbHUX Y CyYacHIil MeOUILIMHI I JIiKapiB pi3HUX
cIieniaJbHOCTEeM. YHiBepcalbHi MOXIMBOCTI 3aCTOCY-
BaHHS TeHOTEeHY IpU Pi3HUX 3aXBOPIOBAHHSIX POOISITH
3HAaMOMCTBO i3 LIMM 3acO00M JOLIJIBHUM JJIS1 KOXKHOTO
KJIIHILMCTa, a moaajblle HAKOMTMYEHHS BITYU3HSIHOTO
MOCBiay OT0 MPpU3HAUYEHHS HAJaCTh 3MOTY BKIIIOUUTHU
TenoTeH mo cTaHAapTiB JiKyBaHHS LiJ01 HU3KU Ta-
TOJIOTIYHUX (GOpM, OCOOJIMBO B yMOBaX IMOJIIMOPOin-
HOCTIi, sIKa BCE YacCTillle CIIOCTePIra€ETbCs B MEAMUHIN
OpaKTULIi.
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Pharmacotherapy of asthenic syndrome: beyond traditions

Abstract. The article considers the medical-social, pathoge-
netic and pharmacotherapeutic aspects of asthenic syndrome as
one of the most frequent clinical manifestations of stress-related
disorders. Particular attention is paid to the classification, clinical
course and central neurometabolic and neurotransmitter mecha-
nisms of asthenia development. Modern criteria for choosing a
drug strategy and an adequate pharmacological agent for the im-
plementation of pathogenetic pharmacotherapy of asthenic syn-
drome are analyzed. The advantages and disadvantages of drugs
that are most often prescribed for the specified syndrome are con-
sidered. The clinical possibilities of using a new drug treatment
strategy — neuroimmunopharmacological — are analyzed. The
immune mechanisms underlying the development of asthenic syn-
drome are considered in detail, in particular the role of the specific
protein S100 in them. Accordingly, the advantages of using drugs

that affect physiological functions and pathological changes in the
S100 protein in the treatment of asthenia are highlighted. The use
of Tenoten as an optimal means for the treatment of asthenia is
justified. Tenoten is a tool for pathogenetic therapy of asthenic
syndrome, which affects the main mechanisms of its development.
Clinical studies are considered, which are the evidence base for
the effectiveness of Tenoten for asthenic syndrome within various
nosological forms, especially in stress-dependent pathology (psy-
chosomatics, neuroses, etc.) from the point of view of integrated
clinical and pharmacological effect and safety criteria of the drug.
As a result, Tenoten can currently be considered as the drug of
choice in the treatment of asthenia of various etiologies in neuro-
logical and general medical practice.

Keywords: asthenic syndrome; stress-dependent pathology; neu-
roimmunopharmacology; S100 protein; Tenoten
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NoBegeHa edpeKTUBHICTL NPU GOKANBHUX TA FrEHEePANi30BAHUX TUMAX
eninenTuYHMX Hanagis" 2

[locToBipHO 3MeHLWYye YacTOTy HaNAAIB Y 4OPOCAUX TA AiTen
y KOMMEKCHIn Tepanii pedpakTepHoi eninencii*-

JleBiynTam (po3umnH opanbHuM) — BupobneHo B €sponi (Bluepharma,
MopTtyranis)

Cxopouexa iHcTpykuin ana 0 30C
Oiouo peucenHa, Nesetepauetam, Jlike
BHYTRIHBOREAPOHANEHI PiHi Co™ WAAXOM YOCTKOBOrO NPHIHIYeHHR Toxy vepes Co’ kananm N-Tuny | sHHxeHHA BuBinbHEnHA CO™ 3 IHTPOHEAPOHANEHKK ABNO, YOCTKOBO HIBEKE M|
IyMOBNEHE JiE0
HERPOTPAHEMIT
NIOrHOCTOROHO @ninenciK. Ak A0AATKOBA TePaniA NP NlkyBaHHI NG,
sikom Big 12 poxis, XBOPHX HO I0BEHINEHY MIOKNOHIMHY eninencio), NpK NikyBOHHI NEPBMHHKX reHep
eninenc o), Mpotnokasanyn. NigemueHo ay T
CYHOMM, TREMOD, NOPYIEHHS pi
NPH GUHOMGCHOMY 3GCTOCYBOHHI 3 TONIDAMOTOM), BERTHIO, HOOHOPWHIIT, KOWSb, WKIDHE B
08,05.2019. Bupotiuuk: Bnydopma - Inaycrpia Dopmacsiotikg, C.A. MoBHO IHBOPMALIR JHAXCAMTECHR B IHCTRYK
POIMILEHHA B CNELICNIZOBAHWX BHAOHHAX AR MEAHUHIX YCTOHOR Ta AiKap!
guideline. Pu
xHeeponoris.

¥ pary NEBILHTAM.
ceka opma. PoauuH opanedul, DOpMOKOTERQNEETHYMG TRYNA oTveninenmuas 30cobu. Mesetvpauetam, Dapmaxonoriudi BrocTMEOCT! flERETMROLETOM BMNAMBOE HO
urHiverHs TAMK- | raiuH-perynsosoHoro Tory,
MHKy | B-vopBonisomy, 0 TOKOM 3IB'R3YBOBCS 31 CNSUWBIMHUMU QINAHKOMM B TROHWHOX MO3IKY, MICUSM 38'A3YBAHHA € GINOK CHHOMTUNHWXY BEIUKYN 2A, AKMi GEpEe yHOCTE Y 3NMTTI BE3MKYN | BUBINLHEHHI
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MNepcnekTMBun BUKOPUCTAHHS HOBITHIX KAGCUIKaLn

eninencii AAS NIABULLEHHS SKOCTI HOACOHHS
MeAWYHOT AONOMOru

Pestome. Kiacugixayia xeopob e éaxcaugoio oas cucmemamu3auii 3ax60pio6éatb, w0 00360454€ NOPIGHIOBAMU
pe3yabmamu 00CAIONCeHb Ha MIDCHAPOOHOMY DieHi, cmandapmu3ysamu nioxoou 0o AIKy8aHHs i diaeHOCmuKU ma
nokpaugyeamu sxicms meduunux nocaye. O0uiero 3 ocHosHux Kaacugikayiii € Mixcnapoona kaacugikayis xeopod
(MKX), sika suxkopucmogyemnucs 045 300py ma aHanizy 0aHUX npo 3aX60PHEAHICMb [ CMEPMHICIb Y PIBHUX KPATHAX.
Y 2017 poui Miscnapoona npomueninenmuuna niea (MI1EJI) onoguna kaacugixauiio eninencii, ay 2021 poyi 6yn0
onoeneno i MKX, exarouno 3i sminamu 6 kaacugikayii eninencii. Memoro cmammi € 03naiiomaenHs 3 H08010 Kaacugi-
Kauiero eninencii 3a MKX- 11, a maxoxc ananiz giominnocmeit mise MKX-10i MKX-11. Mixcnapooua kaacugbixauis
X60p00 MA€ eAUKe 3HAYEHHS 0451 Op2aHi3auii 0XopoHu 300p08 1, ananizy enidemionoeiunoi inghopmauii, onmumizayii
MeduuHux pecypcié i noainuenns aikysauts. MKX-11, ynposadxucena y 2019 poui, paxosye ocmanti 00csicHeHHs. 6
Hayui ma mexHonoeisx i micmums cymmesi 3miHu 6 Kaacugikayii eninencii, wo 6yna adanmosana 0o kaacugixauii
eninencii MITEJI 2017 poky. Knacughixauis eninencii MITEJI 2017 poky do3eoasie Ginvui mouHo Kaacupikysamu
munu Hanadie i eninencii. Knacugikauis nepedbauae mpu pieni: mun Hanaoig, mun enitencii ma enitenmu4Huil
CUHOPOM 3 YPaxyearHIM emionoeii Ha KojcHomy emani. Bona dosseonsie po3pooasmu inougioyanizoeami nioxoou 0o
NIKYBAHHSA, 6DAXOBYIOUU 2eHEMUUHI [l MOACKYAAPHI YUHHUKU. B Yipaini Ha cb0200Hi 8UKOPUCMOBYIOMbCA NPOMOKOAU
AIKY8aHHs eninencii, SKi nompeOyroms 0Ho6AeHHS, W00 8ionosioamu cyuachum cmanoapmam kaacugpixauii. Ilepe-
xid na MKX-11 € nepcnekmusnum, are nompebye uacy 041 adanmauii 8 KAiniunill npakmuyi ma 00caioxiceHHsX.

KarouoBi cnoBa: eninencia; Mixcnapoona kaacugpixayis xeopoo; MKX-10; MKX-11; Mixcnapoona npomu-

eninenmuuna niea; kKaacugixayis eninencii; meouuHi cmanoapmu; MeouyHa 0onoMoea

Bctyn

Kracudikariist xBopod — 11e crctema, sika 00’ €IHYE pi3-
Hi 3aXBOPIOBAaHHS B MEBHI ITpyny ad0 KaTeropii Ha OCHOBI
CMiJIbHUX O3HAK, TAKUX SIK TPUYUHU, CHAMIITOMU, MEXaHi3-
MU PO3BUTKY YU ypaKeHHs opraHiB. BoHa 1o3Bosisie cTaH-
NAapTU3YyBaTH MiAXOAM 10 BUBYEHHS PiIZHUX 3aXBOPIOBaHb,
1110 3a06e3Meuye NOPiBHSIHHICTD pe3y/IbTaTiB TOCTiIKeHb Ha
MixkHapoaHoMy piBHi. Knacudikauis 1o3Boisie eceKTUBHO
peecTpyBaTu, CUCTEeMaTU3yBaTH i aHaJTi3yBaTH 1aHi Mpo 3a-
XBOPIOBAHICTb i CMEPTHICTh Y pi3HUX KpaiHax i perioHax,

110 BaXKJIMBO IS TJI00QIbHMX JOCTIIKEHb i eITigeMioIoriv-
HUX cIIocTepexkeHb. BukopucranHs Kinacugikaliii mormoma-
ra€e CTBOPIOBATH BiMOBiIHI HOPMU, TIpaBUIa Ta HOPMAaTUBU
JUTSI HAJAaHHST MEIMYHOT TOTIOMOTH, & TAKOX BU3HAYATH iH-
JIUKATOPH Ti IKOCTi. 3aBasiku Kiacudikallii paxiBLii MOXYThb
YIOCKOHATIOBATU METOM JIIKYBaHHSI Ta 1ialrHOCTUKH, OPi-
E€HTYIOUMCh Ha CyYaCHUI piBeHb MEIWYHMX 3HAHb i MTpaK-
k. OTKe, Kacudikallis XBOpoO € OCHOBOO JIJISI CTaHAap-
TH3aLlil MeOUMYHNX MMiIX0MiB, MOHITOPUHTY 300POB’SI Ha TJI0-
OasIbHOMY DPiBHI Ta MiABUILIEHHS SIKOCTi MEIUYHUX MTOCJIYT.
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Eninencis € ogHieo 3 HallmoImMUpPEeHIIUX XBOPOO Y
CBITi, TOMY 3HaHH$ Ta 3aCTOCYBaHHS HOBITHIX Kiacudi-
Kalliii enijierncii € BaXJIUBUM iHCTPYMEHTOM LIS IMiABU-
LIEHHS SIKOCTi 1iarHOCTUKU, JIIKYBaHHS i Tpo(iJIaKTUKHN
1IbOT'O 3aXBOPIOBAHHS, a TAKOX JJISI PO3BUTKY MEIUYHOT
Hayku. Y 2017 poui MixHapomHa IIpOTHEIliIeITUYHA
qira (MIIEJI, ILAE) 3anpomonyBaia HOBY CUCTEMY Kjla-
cudikanii HamaniB Ta emijerncii, oHoBiaeHy 2021 poky,
a BcecBiTHs opranizauis oxoponu 3mopos’s (BOO3)
y 2018 poui ony6sikysana, a 'y 2019 poui — 3arBepau-
na 11-i neperasa MixHapoaHoi Kiacudikaliii XxBopo0o
(MKX-11) 3i 3HauHuMU 3MiHamMu B Kiacudbikauii emi-
Jiericii ra HananiB [1—4].

MeTo10 1aHOT CTATTi € O3HANOMIIEHHS 3 KJIacuikalli-
eto emninerncii 3a MKX-11, y3aransHennst koniB MKX-10 i
MKX-11 mgns eminericii Ta HanazgiB, 3icTaBJICHHS KOIIB €1Ti-
JIeTICIi y IMX TBOX Bepcisix, o0roBopeHHs 3B’ 13Ky MKX-11
3 MEPErITHYTOIO0 TEPMiHOJIOTIE€I0 Ta KOHLETISIMU KJIach-
ikalii HamaaiB Ta emniiencii MixkHapoaHOI IPOTUeHiIeI-
TUYHOI JIiTH, a TAaKOXK 11 MMOTeHLIiiAHOTO BILIMBY Ha KJIiHIUHY
JIOTIOMOTY, CTIOCTEPEXKEHHSI, OXOPOHY 3A0POB’S Ta NOCi-
JIKEHHSI.

OpHiero 3 HallbOUIbII BimoMux Kiacudikaiiii € Mix-
HapojaHa kJiacudikaniss xBopo6 (aHri.: International
Classification of Diseases (ICD)). MKX Bxitouae ne-
CSITKM TUCSY KOJIiB, 1110 OXOTUIIOIOTH yCi BiZToMi 3aXBOpIO-
BaHHM Ta iX pi3Hi popmu. MixHapomHa Kiacudikairis
XBOpPOO € CTaHIApPTHOIO AJs BChOTO CBIiTYy METOAUKOIO
300py JaHUX MPO CMEPTHICTh i 3aXBOPIOBAHICTb, 110 J0-
3BOJISIE ONTUMAJILHO KOJYBAaTH i CTATUCTUYHO 00POOIITU
MeauyHy iHdopmaiiito. Takox BOHa 103BOJISIE OPTraHi3o-
BYBaTH TPOLIECH YITPABJiHHS OXOPOHOIO 310pOB’s, Mepe-
po3roina hiHaHCOBUX Ta IHIIUX PeCypCiB, ONTUMIi3yBaTH
HayKOBIi TOCJIiIKeHHSI, 30MpaTH il BpaxoByBaTH eTlieMi-
oJIoTiuHY iH(opMallito, CIPUITHA TOJIMIIIEHHIO MEIUKO-
CaHiTapHOI JOMOMOTHU MEPBUHHOI JJaHKU, PEryJIOBaTU
MUTaHHS MPodiNakTUKKU Ta JiKYBaHHS, IOoTlOMararouu
OTPUMYBATU YSIBJICHHS IIPO CUTYallil0 B Tajly3i 310pOB’s
B OKpeMUX KpaiHax, pi3HUX rpynax HaceJeHHs, BIKOBUX
npoulapkax Tollo.

MKX Mae konocajibHy 3HAUYIIiCTh 32 paxXyHOK 3a0e3-
MEeYEeHHSs 3arajlbHOi MOBM 3BiTYBaHHSI Ta MOHITOPYBaHHS
3aXBOPIOBAaHb IS BCboro cBiTy. MKX cripusie 3ictaBiieH-
HIO TaHUX Yy BCbOMY CBiTi, MoJIerirytoun oOMiH iHpopma-
1Ii€0 CTaHAAPTU30BAHUM CIIOCOOOM MiX OKpEMUMMU Ji-
KapHsIMU, HACeJICHUMU TYHKTaMU Ta LiITMMU KpaiHaMU.
Takoxx MKX cropoiye 30upaHHs Ta 30epiraHHs iHGOp-
Mallii 3 METOIO MOAAIbIIOI 0OPOOKM, CTATUCTUYHOTO aHa-
JIi3y Ta BUPOOJEHHsI METOiB BUPIlIEHHS Pi3HUX MUTaHb
OXOpOHM 3710poB’s [3].

MKX-11 — oaunaauatuil neperysia MixHapon-
HOI cTaTUCTUYHOI Kiaacudikalii xBopobd i mpobieM,
MOB’sI3aHMX 3i 3M0poB’sIM, 110 po3podseHa BOO3. 11-it
neperysin 0yiao posnodato y 2007 poiti, BiH OyB HeoOXi1-
HUI «1J151 BpaxyBaHHS JOCSTHEHb Y chepi MequIIMHU, Ha-
YKU Ta iHpopMaLiitHUX TexHoJoriii». berta-Bepcis MKX-
11 Oyna migroromneHa mo TpaBHg 2012 poky, 40 KiHIIS
2015 poky Oyiio 3anpornoHoBaHo noHaa 5000 3MmiH 10 Hei,
MPOEKT MaHyBaau mogatu B Tokio B 3koBTHi 2016 poky.

Jnst KoxxHOoI HO30Ji0TiuHOI (hopMM BKa3aHi eriosoris,
CUMIITOMU, OiarHOCTUYHI KpUTEpPii, BIJIMB Ha MOBCSIK-
JIEHHE XUTTS i BariTHICTb, a TAKOX MPUHIIUIIN JTiKyBaH-
Hs. [linroroBua Bepcist (Bepcist Ajisi moJaHHs acamosel
Ta MepeKIaau Ha HallioHaJIbHI MOBU) Oysia odilliitHO BuU-
nymeHa 18 yepBHsg 2018 poxky. MKX-11 6yna rmomaHa Ha
144-my 3acinanHi BukonaBuoi paau y ciuni 2019 poky i
3aTBeplKeHa B pamkax 72-i cecii BcecBiTHbOI acamOiiel
0XOpOHM 3710poB’s y TpaBHi 2019 poky. Ilepexia Ha HOBY
kiaacudikaiito pekomenaoanuit BOO3 i3 1 ciunst 2022
POKY, nepexinHuii nepioa nmpoaosxkeHo ao 2027 poxy. Ha
nymMky BOO3, kpaiHu He 3pa3y nepeiayTh Ha Hely 3B’ SI3Ky
3 MiAroTOBKOO (haxiBIIiB i uepes Te, 110 AesIKi KpaiHu 1oci
BUKOpHcTOBYl0oTh MKX-9 [2, 3].

Ha manuit MomeHT ynHHOIO Bepciero € MKX-10, 3 odi-
LilfHOTO BUXOMY SIKOi MUHYJIO IToHaa 30 poKiB.

MKX-11 Oys0 amanToBaHO BiAMIOBiIHO A0 HOBOI KJia-
cudikanii eninencii MITEJL. I1ig yac miaroToBKu mo me-
persiay KoniB eminerncii myist MKX-11 Bigpa3y craio oue-
BUJHO, 1110 MOTPiOEH KOMIIPOMIC MiX CTPYKTYypOIO Haii-
HoBiwmoi knacudikauii emninencii MITEJI (iHcTpyMeHT,
KU 30CEPEeIKYEThCSI HA HEOOXiTHOCTI MOJAHHS BCiX
Pi3HOBUJIIB 3aXBOPIOBAHHSI Ha KOPUCTb MPAKTUKYHOUYUX
JIiKapiB i JOCHiAHMKIB) i meperstHyTUMU Kogamu MKX
(cTpyKTypoBaHi Tak, 1mo0 30epertu Mmety BOO3 mono Bu-
3HAUEHHSI TsATapsi 3aXBOPIOBAHHS 3 TOUKU 30pYy YaCTOTH,
MIPUYMHHO-HACIIAKOBOrO 3B’SI3KY, YCKJIaAHEHb, CMEPT-
HOCTI Ta BUTpAT).

3rigHo 3 MIIEJI, emisienciss BBaxkaeTbCsl 3aXBOPIOBAH-
HSIM, SIK€ TIPOSIBIISIETHCSI CXUITBHICTIO 1O OBTOPHUX Hara-
niB. OaHaK BeJMKa YaCTUHA Hara/iiB Y BCbOMY CBiTi BUHU-
Ka€ B KOHTEKCTi TOCTPUX HEBPOJIOTIYHUX CTAHIB, TAKUX SIK
iH(eKIIis LeHTPpaJIbHOT HEPBOBOI CUCTEMM, 3aMaJIeHHS Ta
TpaBMa, sIKi He BXOJSTh Y BU3HAYEHHS EITiJIETICIl.

Otxe, IJ1s ageKBaTHOI BCEOITHOI OLIIHKU 3aTaJIbHOTO
Taraps 3axBopioBaHHS 11 BOO3 HeoOxigHO BpaxoBy-
BaTH SIK CyIOMHI Hamaau, Tak i emijgencito. Xoua MITEJI
BUMaAara€ 4iTKOro po3MeXyBaHHS MixX XBOpP00OoOIo (emijen-
cier) Ta i cumnToMaMu (CyIOMHUMMU HamaaamMu), OOu-
IBa MalOTh OYTU YaCTUHOIO Pi3HUX KJacHikalliid micis
3aBepIICHHS JiarHoCcTU4YHOTO Mnpoiecy; BOO3 mae mo-
TOAUTHUCS 3 OOMEXEHHSIMHU Kacuikarlii BUTIaakiB yepe3
BiIMIiHHOCTI B JOCTYIHOCTi TEXHOJIOTIl i JOCBii B KOX-
Hiit okpewmiii kpaiHi. BOO3 y3ronuna HoBi Konu MKX-11
3i cTpyKTypolo HoBoi kimacudikamii MIIEJI, BximouHo
3 eMUJIENITUYHUMU CUHAPOMAaMU il €TiOJIOTi€I0, a TaKOX
KOIM, TMOB’sI3aHi 3 HamagaMM: FOCTPi CUMITOMATUYHI
Hanaau, eniJIeNTUYHUIN CTAaTyC i Hamaau YCKJIaJHEeHb,
BKJIOYHO 3 palTOBUMU/HECMOAIBAHUMU HamaaaMM,
CMEpPTIO MPU eITisIencii.

Koau xsopo6 MKX-11

MKX-11 mictuts 28 Ki1aciB XBopo6. XBopoOU HEpBOBOI
CHUCTEeMMU TIOJIaHi y 8-My po3ii.

08 — XBOpoOM HEPBOBOI CHCTEMH

JiarHo3 MicTUTb 29 yTOUHIOIOUMX TiarHO3iB.

Onuc diaenosy. 1le Tpyna cTaHiB, 110 XapaKTepPU3YIOThCS
YpaXkeHHSIM HEPBOBOI CUCTeMU a00 CTOCYIOTHCSI HEPBOBOI
CHUCTEMU.
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Eninencist abo enijienTUYHI HaNaav 3HAXOSITHCS B 4-My
Miapo3/aisi XBOpoO HEPBOBOI CUCTEMU.

Onuc diaeno3y. SIk MiHiMyM 2 HecIlpoBOKOBaHi (abo
pedaeKTOpHI) Halagu, 10 BUHUKIIM 3 iHTEPBaJIOM ITOHAJ,
24 TOnVHN.

[iarHo3 BuKJIOYae | TO3UINIO: HEMPUTOMHICTH
(MGA45).

[iarHO3 MicTUTH 13 yTOYHIOIOUMX AiaTHO3iB.

8A60 — Eminerncig BHACTiIOK CTPYKTYpHUX ab0 MeTa-
0oiyHMX po3snaaiB adbo xBopob (Epilepsy due no structural
abo metabolic conditions or diseases)

Onuc diaenozy. Eninencisi, 1110 BAHUKAE Y 3B’SI3KY 3 MeB-
HUMHU CTPYKTYPHUMHU a00 MeTaOOJiYHMMU 3MiHAaMu abo
XBOpPO0OI0, SIKi BillOMi CBOIM 3B’SI3KOM 3i 3HAYHO TIiIBUIIIE-
HUM PU3UKOM PO3BUTKY eTijIerncii.

HiarHo3 i3 kogoMm 8A60 MicTUTh 14 YTOUHIOIOUUX Jia-
THO3IB.

8460.0 — Erminericis BHACTIIOK ITPEHATAIBHOTO a00 TTe-
PUHATaJILHOTO ypaxkeHHs To10BHOTro Mo3Ky (Epilepsy due
to prenatal or perinatal brain insults)

Onuc diaenosy. Eminerncisi, 110 BUHUKAE y 3B’SI3KY 3
MEBHUMHU CTPYKTYPHUMHU a00 MeTaOOJiYHUMM 3MiHAMU
a00 XBOp00010, SIKi BiTOMi CBOIM 3B’SI3KOM 3i 3HaYHO ITilI-
BUIIIEHUM PU3MKOM PO3BUTKY eIiJIETICil, 3 ypaXkeHHSIM, 1110
BUHUKAE 10 HAPOJKEHHS [MpeHaTasibHO| abo MiX 22-M
TUKHEM TecTallii Ta 7-M JHeM Iicas HapomkeHHs. [Toua-
TOK €eITiJIeTicii MoxKe OyTH B IUTMHCTBI 200 TOPOCIOMY Billi.

[iarHo3 BukJroYa€ 1 mo3uililo: HeoHaTaJbHI CyAIOMU
(KBO06).

Hiarno3s 3 kogoMm 8A60.0 MicTuTh 4 yTOYHIOIOUI Iia-
THO3U:

8A60.00 — Eminerncisa BHACTiIOK MpeHAaTaTbHOTO
abo MepUHATaJIbHOTO CYJAMHHOTO YpaXkeHHS FOJIOBHOTO
MO3KY

8A60.01 — Eminericisg BHACIiIOK HEOHATAJIbHOI Ti-
MOKCUYHO-IIIeMiYHOI eHIIedaionarii

8A60.0Y — Eminencig BHACIiIOK iHIIIOTO MpeHa-
TaJbHOTO ab0 MEePUHATATLHOTO YpaXeHHsI TOJOBHOTO
MO3KY

8A60.0Z — Eminencig BHACAIZOK HEYTOYHEHOTO
MpeHaTAIbHOTO a00 MePUHATATIBHOTO YpaXkKeHHSI FOJI0B-
HOTO MO3KY

8460.1 — Eninerncist BHaCIigOK LepeOpOBACKYISPHUX
po3naniB

8460.2 — Eninerncist BHACTIIOK IereHEPaTUBHUX PO3-
JIaJliB TOJIOBHOTO MO3KY

8460.3 — Erinericis BHACTIIOK IeMEHIIii

8460.4 — Eninerncig BHacHinoK iHdexiiii abo iHBa3ii
LIEHTPaJbHOI HEPBOBOI CUCTEMU

BkuitoueHo: emijserncisgs BHacaigoK mapa3uTapHUX
XBOpPOO

8460.5 — Erinericis BHACITIZIOK TPaBM IOJIOBU

8460.6 — Erizericis BHACTIIOK MTyXJINH HEPBOBOI CUC-
TeMU

8460.7 — Emiznerncis BHACIIIOK Me3iaIbHOIO TEMITO-
pPaTbHOTO CKJIIEPO3Y

8460.8 — Eminerncis BHaCTiIOK iIMyHHUX pO3/IaiB

8460.9 — Eminericis BHACIIIOK MOPYIIEHb PO3BUTKY
TOJIOBHOTO MO3KY

8460.A — Eniznericist BHACIIOK TeHETUYHUX CUHAPOMIB
3 MOLIMPEHUMHU 200 MPOrPeCcyrOUMMHU HACTiAKaAMU

8460.B — Erminericig BHACIIIOK PO3CISTHOTO CKIEPO3Y
abo IHIIMX JeMi€TiHI3yI0UUX PO3JIaliB

8460.Y — Erminerncist BHACTIIOK iHIIMX CTPYKTYPHUX
a00 MeTaboIIYHUX po3IaniB a0o XBOpoo

8460.Z — Eminericis BHACTIIOK HEYTOYHEHUX CTPYK-
TypHUX a00 MeTa0OIIYHMUX po31aaiB a00 XBOpoO

8A61 — Tenetuyni a6o, iMOBIpHO, TeHETUYHI CUHIPO-
MM, SIKi IepeBaxkHO TMpOSIBISIOThCA emninencieto (Genetic
or presumed genetic syndromes primarily expressed as
epilepsy).

Onuc diaenosy. Eninerncisi, 1o € mpsiMUM HaCJTiIKOM Bi-
JIIOMOTO 4M Tlepea0dadyyBaHOTO TeHETUYHOTO AedeKkTy (abo
nedeKTiB), y SIKOMY eIiJIENTUYHI Haraau € KJIIYOBUM
CHMIITOMOM PO3JIay.

HiarHos i3 kogoM 8A61 MiCTUTh 7 yTOUHIOKOUHMX 1iarHO3iB.

8461.0 — TeneTuyHi emigeNnTUYHI CUHAPOMU 3 HEO-
HaTaabHUM TouyatkoMm (Genetic epileptic syndromes with
neonatal onset)

Onuc diaeno3zy. Eninencis, o BuHuKae B nepiii 30 1HiB
SKUTTSI B Pe3yJIbTati BizoMoro abo nependadyyBaHOTO IreHe-
TUYHOTO fedeKTy (200 nedeKTiB), IPU IKOMY eMiJIeNTUYHI
Hamaay € KIIOYOBUMHU CUMIITOMAMU PO3JIay.

JliarHO3 BUKITIOUAE IBi MO3UIIii: HEOHATaIbHI CyIOMU
(KBO06), eminerncist BHACIiIOK ITpeHAaTaIbHOIO a00 ITepruHa-
TaJIbHOTO YpaXkeHHs roJIOBHOTO MO3KY (8A60.0).

Jiaraos i3 komom 8A61.0 MicTuUTh 3 yTOYHIOIOYI [Iia-
THO3U:

8A61.00 — IMipuaoKCHUH-3aeXHa eMijerncis

8A61.0Y — IHmi yrouHeHi reHeTUYHi enmiIenTuIHi
CUHIPOMM 3 HEOHATAJIbHUM ITOYaTKOM

8A61.0Z — IeHeTUYHI eMJIENITUYHI CUHIPOMMU 3 HEO-
HaTaJbHUM TI0YaTKOM, HEYTOYHEHi

8461.1 — TeHeTnuHi eIMIENTUYHI CHHAPOMHU 3 ITOYAT-
koM y mutuHCTBI (Genetic epileptic syndromes with onset
in infancy)

Onuc diaeno3y. Bkiouae mUpoOKUil crieKTp ¢heHOTH -
IiB, SIKi MOEAHYIOTh HAasIBHICTh T€HETUYHOIO (hOHY i MO-
YaTOK Y NUTUHCTBi. BOHM BapilooTh Bill MOOPOSIKiCHUX,
SIKi KYITipyIOThCS CAMOCTIIAHO, 1O TSKKMX JIiKapChKO-pe-
3MCTEHTHUX CUHApOMiB. HasiBHiCTB erminerncii B cimeri-
HOMY aHaMHe3i € TUITOBOIO TIPU OJHUX CUHJIPOMAaX i BU-
HSITKOM — IPY iHIIKX.

Hiarxos i3 kogom 8A61.1 MiCTUTh 5 YTOUHIOIOUUX
JiarHo3iB:

8A61.10 — JIoGposikicHa ciMeiitHa TUTsSYa eITiJIercist

8A61.11 — Cunapowm [pase

8A61.12 — Eminencis AMTUHCTBA 3 MIirpylounuMu Go-
KaJIbHUMU HarnagaaMmu

8A61.1Y — IHIIi yTOYHEHi TeHeTUUHI eMmienTuYHi
CUHIPOMM 3 IOYATKOM Y TUTUHCTBI

8A61.1Z — TeHeTHYHI enijIeNnTUYHI CUHIPOMMU 3 I10-
YaTKOM y IUTUHCTBI, HEYTOUHEHI

8461.2 — TeHeTnyHi eIMIENTUYHI CHHAPOMHU 3 ITOYAT-
koM y nutstaomy Bimi (Genetic epileptic syndromes with
childhood onset)

JiarHos i3 komoM 8A61.2 MicTUTh 6 YTOYHIOIOYMX
JiarHo3iB:
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8A61.20 — To6GposiKicHa emiJIerncist AUTIYOro BiKYy i3
LIEHTPAJIbHOCKPOHEBUMMU CIIalikKaMu

8A61.21 — /Iutsua aGcaHCHA eTiIerncist

8A61.22 — Eminencist 3 MiOKJIOHIYHO-aCTaTUHIHUMU
Harnagamu

8A61.23 — MiokioHiuHi abcaHcH a60 abcaHCH 3 Mi-
OKJIOHISIMU

8A61.2Y — IHIIi yTOUHEHI TeHETUYHI eMiJIeNTUYHI
CUHIPOMH 3 ITOYATKOM Y IUTSIYOMY Billi

8A61.27Z — TeHeTUYHI eMiJIENTUYHI CHHAPOMH 3 T10-
YaTKOM Y TUTSYOMY Billi, HEYyTOUHEHi

8461.3 — TeHeTUUYHMI eMUIENTUYHUN CUHAPOM i3
MOYaTKOM Y IiIJTITKOBOMY abo mopociomy Billi (Genetic
epileptic syndrome with adolescente or adult onset)

Onuc diaeno3y. Bkittouae MMPOKUIA CIIEKTP eMiJIeNnThY -
HUX CUHIPOMIB, III0 MalOTh (IMOBipHO) TEHETUIHY IIPUPOLLY,
3 II0YATKOM Y IiIIITKOBOMY 4YM AOpOCIoMY Billi. Po3BuTok
3a3BMYali HOpMaJbHUK. Y CiMEeiHOMY aHaMHe3i 4acTo €
emiyerncisi. MokajbHi i reHepali3oBaHi Hamaau MPUCYTHI
Haityacrilie i301b0BaHO OJMH BiJ OJHOTO, BiAIOBIAHO 10
JIarHOCTUYHUX KaTeropiu, i pinko — y koMOiHauii. Ha in-
TepikTanbHil Ta ikranbHit EEI" MoXyTh peecTpyBatucs -
MOBI, iHOI — MAaTOTHOMOHIYHI maTepHu. Pe3yasraTtu Helipo-
BisyasizaliiiHUX JOCiIKeHb HOPMaJIbHi, HE3BaXKar0uM Ha
eIMi30JMYHi MOBIOMJIEHHS PO BUSIBJIEHI (DOKAJIbHI 3MiHMU.

MdiarHo3 i3 kogoMm 8A61.3 MicTUTh 5 YTOUHIOIOUMX
NiarHo3iB:

8A61.30 — KOBeHiIbHA MIOKJIOHIYHA ETiIeTCist

8A61.31 — HOBeHinbHa abcaHCHA ermiiencis

8A61.32 — JToOposikicHa ciMeitHa MiOKJIOHIYHA eTTi-
JIETICiSI JOPOCTUX

8A61.3Y — IHIIMI YTOUHEHUI TeHETUIHUH eITiTeTT-
TUYHUI CUHIPOM 3 MOYATKOM Yy MHiITiTKOBOMY ab0 J10-
pociioMy Bilti

8A61.3Z — TeHeTUYHMIA eMIIENTUIHUN CUHAPOM 3
TOYaTKOM Y IiIUIITKOBOMY 200 TOPOCIOMY BiIli, HEyTOU -
HEHUN

8A461.4 — TeHeTWYHI eMiIENTUYHI CUHAPOMU 3 T1O-
yaTkoM y pizHoMmy Bili (Genetic epileptic syndromes with
variable age of onset)

Onuc diaenozy. Eninencii, 1110 BAHUKAIOTh Y PEIITH 3110~
poBUX OiTeil ado mopociaux. Hamaam MoOXyTb BUHUKATH
CMOHTAaHHO a00 MPOBOKYBATUCH 30BHIIIIHIMU CTUMYJIaMU.
Eninentuani Hammagyu HepigKo € B CiMETHOMY aHaMHe3i, 1110
YacTO 3yCTPIUAETHCS TIPU OKPEMHUX EITIISNITUIHUX CUHAPO-
Max. [eHeTHYHi aCITeKTH MOXYTb BilPi3HITHUCS B IIMPOKOMY
Jiana3oHi, Bill CKJIaAHUX CITaJKOBUX MATEPHIB 0 KJTACUYHO-
ro MEHJIEeJIiIBCHKOIO YCIaAKyBaHHs a00 TOUKOBMX Ae(EKTiB.

JiarHo3 i3 komom 8A61.4 MicTUTB 4 YyTOYHIOIOYI [Iia-
THO3U:

8A61.40 — PednexTopHi eminerncii

8A61.41 — Iporpecyroya MiOKJIOHIYHA eMiIerncis

8A61.4Y — IHII yTOYHEHI TeHeTUYHI eTienTUIHI
CUH/IPOMH 3 TIOYATKOM Y PiZHOMY Billi

8A61.47Z — TeHeTnyHi eniJIeNTUYHI CUHIAPOMMU 3 T10-
YaTKOM Yy Pi3HOMY Billi, HEYyTOYHEHi

8A61.Y — Inmi yroyHeHi reHeTHYHi a6o, iMOBipHO,
T€HEeTUYHi CUHIPOMM, SIKi ITepeBaxkHO MPOSIBISIOTHCS €Ili-
JIeTICi€0.

8A61.Z — TenetnuHi abo, iMOBIpHO, T€HETUYHI CUH-
IPOMU, SIKi TepeBakKHO TPOSBIISIOTLCS eITiJIeTIciero, He-

YTOYHEHi
8A62 — Eminmentuuni enuedanomnarii (Epileptic
encephalopathies)

Onuc diaenozy. Eninericii, mpu KX He MoXe OyTU BU-
3HayeHa TOYHA eTioJIoTisl a00 sIKi BUHUKAIOTh 32 HAsIBHOCTI
JIBOX a00 Oisibllle HE3MiHHUX CTPYKTYpHUX a00 MeTaboJIiu-
HMX TIOPYIIEHb, 1110 MiABUIIYIOTh PU3MK BUHUKHEHHS eITi-
JIENITUYHUX HanaaiB. EnisienTryHa akTMBHICTh caMa 1Mo co0i
MOXe CIPUSTUA PO3BUTKY KOTHITUBHUX i MOBEAIHKOBUX MO~
pyIlIeHb, OLTBII TSDKKMX, HiXK MOXHA OyJ10 O O4iKyBaTH 3a
HasIBHOCTI TUTBKY MATOJIOTi, 1110 JIEXXUTh B OCHOBI EITijIeTICil.

JiarHo3 i3 KomoM 8A62 MiCTUTD 5 YTOUHIOIOUMX JTia-
THO3iB:

8462.0 — InbaHTIWIBHI CrTa3Mu

8462.1 — Cungpom Jlennokca — Tacto

8462.2 — Habyra eninentuyHa adasis

8A462.Y — Inui yTouHeHi eminenTuyHi eHiedano-
narii

8A462.Z — Eninentuuni eHiedanonarii, HeyToYHeHi
8A63 — Haman yHaciigoK rocTpux 3axBOPIOBaHb

(Seizure due to acute causas)

BuximioueHo: Hamaau, CIIpOBOKOBaHI MirpeHO3HOIO ay-
poio (8A80.3).

Onuc diaenozy. Hanag, 1110 BUHMKAE TTiT Yac CUCTEMHOTO 3a-
XBOPIOBaHHSI 200 B 0€3M0CcepeIHLOMY YaCOBOMY 3B SI3KY 3 10~
KYMEHTAJTLHO TTITBEPIKEHUM YPaXKEHHSIM TOJIOBHOTO MO3KY.

Jiarto3 i3 komom 8A63 MiCTUTh 3 YTOYHIOIOYi TiaTHO3K:

8463.0 — De6punbhi cynomu (Febrile seizures)

Onuc diaeno3zy. Hananu, mos’si3aHi 3 MiABUILEHHSIM
TeMIIepaTypu Tijla 3a BiICyTHOCTI BHYTPIITHbOYEPEITHOT
iHdexK11ii, MeTaboJiYHUX TTOPYIIeHb a00 aeOPUITHLHUX
HamnajiB B aHamHe3i. Haltuacrilile BOHM BUHUKAIOTh Y Jli-
Teii BIKOM MiX 6 MiCSILIIMU Ta 5 pOKaMH.

8A63.00 — ITpocrti pedpubHi cynomu

8A63.01 — CkutagHi (peOpuibHi cymomu

8A63.0Y — Inmi yrouneHi peGpuibHi cymoMu

8A463.Y — Haman yHacjimnoK iHIIIOro rocTporo 3a-
XBOPIOBAHHS

8A463.Z — Hanan yHac1imoK HEyTOYHEHOTO FOCTPOTO
3aXBOPIOBaHHS

8A64 — IMooanHOKMIA Halax Yepes BimaneHi MPpUIuHA

8A65 — INooaMHOKMIA HECTIPOBOKOBAHMIA HATIALI

8A66 — Eninenrrunuii cratyc (Status epilepticus)

Onuc diaeno3zy. ENinenTuuHuil cratyc BU3HAYAIOTh SIK
TpUBa4i 5 XBUIMH abo Oinblie (i) 6e3nepepBHi KIIiHIYHI
Ta/abo ejekTporpadiuHi mposBu Hamaay ado (ii) mposiBu
Hariamay, 110 MOBTOPIOIOTHCS, 0€3 BiTHOBIEHHS (IIOBEPHEH -
HSI 10 BUXiTHOTO CTaHy) MiX Hamaaamu.

JliarHo3 i3 kogoM 8A66 MiCTUTh 4 YTOYHIOIOYI [ia-
THO3U:

8466.0 — CynoMHMii eNIENTUYHMI CTATyC

8466.1 — Be3cynoMHUI EITIIENITUYHII CTATYC

Onuc diaenozy. be3cynoMHUI eNiIeNTUYHUI CTaTyC
BU3HAYAIOTh SIK TPMBaIOUi 5 XBUJIMH a00 Oiibiie (i) Oe3re-
PepBHi KJIiHiuHi Ta/ab0 enekTporpadiuHi NposiBU HamaLy
a0bo (ii) MposIBM Hamamy, 1110 MOBTOPIOIOTHLCS, O€3 BiTHOB-
JIeHHS! (IMTOBEPHEHHS 10 BUXiTHOTO CTaHY) MixX Haraaamu.
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JiarHo3 i3 kogom 8A66.1 MicTUTB 3 yTOUHIOIOYI Jia-
THO3U:

8A66.10 — EninenTuyHuMii ctatyc abcaHciB

8A66.1Y — IHImMIT yTOuHeHUI Ge3CYTOMHUI €ITi-
JIETITUIHUI CTaTyC

8A66.1Z — be3cynoMHMIA eMiIENTUYHUI CTATyC, HE-
YTOYHEHUI

8466.Y — THmMiT yTOUHEHUH €MIIENTUYHUI CTATYC

8466.Z — EninenTUYHU CTaTyC, HEYTOUHEHU I

8A67 — Cepiiini Hanann

8A68 — Tunu Hananis

BukiioueHo: IUCOLiaTUBHUIA po3jial 3 HEBPOJIOTIUHM-
MM CUMIITOMaMU, HeeliJenTUIHUMU cynoMamu (6B60.4),
HeoHaTabHi cynomu (KBO06).

HiarHo3 i3 kogoM 8A68 MicTUTh 10 yTOYHIOIOUYNX /Tia-
THO3iB:

8468.0 — DoxanbHi HamaaK 3 MOPYIIEHHSIM CBiTO-
MOCTI

8468.1 — AbcaHcu, aTUIOBI

8468.2 — AbcaHcu, TUITOBI

8468.3 — ®okanbHi Hammaau 6e3 MOPYIIEHHS CBif0-
MOCTi

8468.4 — TenepanizoBaHi TOHIKO-KJIOHIYHI HaTagIn

8468.5 — TenepanizoBaHMii MiOKJIOHIYHWIA HaTTaL

8468.6 — TenepanizoBaHMii TOHIYHUI HaTIAT

8A468.7 — TenepaiizoBaHUil aTOHIYHUIA HATIaT

8468.Y — IHIIMIT yTOUHEHUIA TUIT HATIAIiB

8468.7Z — Tun HamaxiB, HEYTOYHEHMIA

MH15 — PantoBa cMepTh NALIIEHTIB 3 €IEINCiE0

KB06 — HeonaraibHi cynoMu

BuxkimioueHo: no6posikicHa ciMeliHa HeoHaTajlbHa eIli-
nercist (8A61.0), eminencist BHACTiMOK MpeHATATBHOTO 200
MepUHATATHLHOTO CYIMHHOTO YpaskeHHS TOJIOBHOTO MO3KY
(8A60.00).

8A6Y — Inwii yrouHeHi emierncii a0o ermienTuyHi Ha-
maau

8A6Z — Erminericig abo emiylennTHYHI Harmagu, HEYTOY-
HeHi

Hnsa nepexony Bim MKX-10 no MKX-11, a Takox s
MOIIIYKY 3BOPOTHUX BiMoBinHOCTe! BececBiTHS opraHizaitist
OXOPOHU 300POB’sI 3a0e3I1euye MiATPUMKY TaOIullb BiIIO-
BiTHOCTI KOIiB.

Cepsic mkbl1.online BMie 3HaX0AUTH i1 TTOKa3yBaTU
BimnosimHicTh KomiB MKX-10i MKX-11 y pexxuMmi oHIaiiH.
Hanpuknan, «G40 — Emninencisi» 3a MKX-10 koHBepTY-
eTbesa y «8A6Z — Eminericig abo enijienTUYHI Hamaau, He-
yTouHeHi» 3a MKX-11 [6].

MixHaponta npotueniiierntiuyHa jiray 2017 polii oHOBU-
JIa Kiacuikallito eImiienciii 3 MeTolo BimoOpakeHHSs MO~
0JIEHOTO PO3YMiHHSI €MiJIeTICiid i MeXaHi3MiB iX PO3BUTKY Bill-
MOBiTHO 10 OCHOBHUX HAyKOBUX JOCSTHEHb, 1110 MAJIM Miclle
3 MOMEHTY 3aTBEepIKEHHSsI IToIepeIHboI Kinacugikartii B 1989
poui. OHoBeHa Kiacudikallis Oyina po3pobieHa 3 KiJIbKOX
BaXKJIMBUX MPUYMH. BoHA 103BOJISIE OiTBIIT YiTKO PO3PI3HITH
TUIIM EITJIETICIT Ta eMiJIENITUYHNX HamnadiB i BBOJUTH OiTbIII
KOHKPETHI KaTeropii, 1110 1al0Th 3MOTY JiKapsIM TOYHIIIIe BU-
3HAYUTH TUII TIJIETICII, 1110 BasKJIMBO MIJIsI BUOOPY HAMOLIbIIT
eeKTUBHOTrO JIikyBaHHsI. PO3BUTOK HelipobioJiorii Ta reHe-
TUKM €IIeTICii MpUBiB 10 HOBUX BiIKPUTTIB 100 MIPUPOIU
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PucyHok 1. Knacudikauis eninencii (MINEJ1, 2017)

3axBopioBaHHs. OHOBJIeHA Ki1acu(iKallisl BpaXoBYeE IIi HOBi
3HAHHS 1 JO3BOJISIE BKJIIOYATU TEHETUYHI Ta MOJIEKYJISIpHi
dakTopu, SIKi 1ormomMaraloTh Kpaiie 3p03yMiTH €TiOJIOTiIO elTi-
JIETICIi Ta pO3pOOUTHU ITiAXOAM A0 1i JTiKyBaHHSI. OCKIJIbKU eri-
JIETICisSI Ma€e II00aIbHMI XapaKTep, HoBa Kiacudikallis Oya
po3pobJieHa TAKUM YMHOM, 1100 1i MOIJIM BUKOPUCTOBYBAaTH
JliKapi ¥ JOCHiIHUKM 3 pi3HUX KpaiH. Lle BaxkiauBo mist mo-
PIBHSIHHSI CTaTUCTUYHUX JaHUX, €(DEKTUBHOCTI JIIKyBaHHS i
PO3BUTKY Mi>KHApOIHMX TOCTIKEHb. TaKOX crcTeMa Kitacu-
(ixarrii ctBopeHa a1s1 ToTiMIeHHs] 00MiHY iH(hopMallieo Mix
JTKapsSIMU, JOCTTHUKAMM Ta iIHIIIMMHA MEIMIHUMU IIpaIliBHI-
kamu. Lle 3a0e3medye OUTBIITY y3romKeHiCTh Y BAKOPHUCTaHHI
TEPMiHiB i KaTeropiii, 1110 BasKJIMBO 151 €(peKTUBHOIO CITLIKY-
BaHHS i CIUIBHUX AOCTimKeHb [ 1, 7].

OTtxe, HOBa Kyacuikallis emijierncii crBopeHa st Toro,
1100 HaJaTW MEAUYHIN CITIIbHOTI OLTbII TOUYHI iIHCTPYMEHTU
IUJTS TiaTHOCTUKM, JIIKyBaHHSI Ta JOCTIIKEHHS eMiIerncii, a
TAaKOX CIPUSITU MOJIITILIEHHIO IKOCTI MEIUYHOI IOTTOMOTH
TaiieHTaM 1o BCbOMY CBITY.

Knacudikartiss BKirouae Tpy piBHi, MOYMHAIOUN 3 TUITY
HamaziB; IiepeadavaeThCs, 10 HAIlaay B MalliEHTa BiaIoBina-
I0Th BU3HAYEHHIO, IIOJAHOMY B HOBIii Kacuikarlii HamamiB
(MIIEJI, 2017). Iicas aiarHOCTUKY TUITY HaraaiB HACTyITHUM
KPOKOM € BCTAaHOBJIEHHSI TUITY emiJiencii ((pokanbHa eriiern-
cisl, reHepaJjlizoBaHa eIijerncis, KoMOiHOBaHa TeHepali3o-
BaHa i (hoKasbHa ermijiencist abo HeyTouHeHa erisericist). Ha
TPETbOMY PiBHi BUBHAYAEThCS CHCIIUMDIYHNN eMiIeITUYHUI
cuaapoM. Hosa kimacudikalrist riepeadoadae po3riisi eTiooril
Ha KOXXHOMY €eTalli, 1110 TiIKPECIIOE BAXKIUBICTb ypaXyBaHHS
bOro pakTopa ITif Yac MiarHOCTUKU, OCKIIbKH 1Ie¢ 3HAYHO
BIUIMBA€E Ha IIPU3HAYEHHS JiKyBaHHsI. ETioloriyHi YnHHUKI
Oy/IM PO3IONUIeHI Ha IICTh ITiATPY BiATIOBIAHO 10 iX IOTEH-
LiifHOrO 3HAYeHHs 1151 Tepartii (puc. 1) [7].

Kinacugikalisg emiJienTUYHUX CUHAPOMIB OyJa odi-
1LiliHO 3aTBepkeHa MiXXHapoaHOIO TPOTHUETNIENITUYHOIO0
Jqiroto y 2022 potii [8]. Linbosa rpyna MITEJI 3 Ho3oJ10Tii
Ta BU3HAYCHb Jajia eIiJIeNTUYHOMY CUHAPOMY TaKe BU-
3HAUEHHS: «XapaKTepHUI1 HA0ip KIiHIYHUX Ta eJIEKTPOCH-
1edanorpadivHUX 03HAK, SIKi 4aCTO MiATPUMYIOTHCS CTIe-
U GIYHUMU ETIONIOTIYHUMY YUMHHUKAMU (CTPYKTYPHUMMU,
TeHEeTUYHUMM, META0OJiYHUMHU, IMyHHUMU Ta iH(GEKIIiii-
HuMn)». [lig yac miarHOCTMKM €IiIeNTUIHOTO CUHIPO-
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Tabnuus 1. PekomeHgauii NICE wongo nikysaHHs eninencii (¢pokanbHi cygomu 3 eBosoLiero
0 ABOCTOPOHHIX TOHIKO-KJIOHiYHMX cyfoM abo 6e3 Hei)

1-wa niHia Tepaniv

2-ra niHia Tepanii*

3-Tq niHia Tepanir**

MoHoTepanis

OOKUH

JleBeTupaueTtam, namoTpu-

Kap6amaseniH, okckapba-
3€eniH, 30Hicamia,

Jlakocamig,

* kK

LyoTtepanis

KapbamaseniH, nakocamia,
NnamMoTPUOXUH, NeBeTupa-
LeTam, okckapbaseniH, To-
nipamar, 30Hicamif,

Mperabaniy, 6piBapaLeTam,
nepamnaHen, ecnikapbase-
niH, ueHobamat

Banbnpoat, ¢peHobapbitan,
deHiToiH, BirabaTpuH, Tia-
rabiH

MpumiTkn: * — 9KL40 MOHOTepaniss nepLuoi NiHii Tepanii € HeeekTUBHOI, PO3r/ssHbTEe OANH 3 HaBe[4eHUX
BapiaHTiB MOHOTepanii Apyroi niHii; ** — sKkLWwo MOHOTepanis Apyroi niHii € Hee¢eKTUBHOIO, PO3rJIIHbTE OAUH
3 HaBeAeHuUx BapiaHTiB MOHOTepanii TpeTboi iHii; *** — go npenapartis MOHOTepanii 4o[alTbCs HACTYMNHI

MHM.
Tabnuus 2. Pexomengaduii NICE wono nikysaHHs eninencii
Mepwa niHia AdopartkoBa Tepania | JjopaTkoBa Tepanisa He pekomeHpoBaHi
LU Ll Tepanir 1-T niniv 2-T ninir nHN
Taki MHIM mMoxyTb nocu-
NUTU Hanagu B N0aen
3 abcaHcamn abo Mio-
KJTIOHIYHMMKW Hanagamu,
Banbnpoart, namo- Banenpoar, kno6a-| Bpusapaueram, na y Tomy uucni npu IOME:

leHepanisoBaHi
TOHIKO-KJTOHIYHI

TPUOXUH, NeseTupa-
ueram

3aM, NaMOTPUOXWH,
nesetmpauertam, TO-
nipamar, nepamnaHesn

Kkocamig, deHobap-
6iTan NpumMigoH, 30-
Hicamig,

kap6amaazeniH, rabaneH-
TUH, NaMOTPUIXKUH (rpu
MIOKIOHIYHUX CyOoMax),
okckapbaszeniH, PeHiToiH,
npera6aniH, TiarabiH, Bi-
rabaTpuH

ATOHIYHI
YN TOHIYHI

Banbnpoat, namoTpu-
IKUH

JlaMmOoTpUaXnH, Banb-
npoar

Pydinamin, Tonipa-
MmaTt, knobazam

BirabatpuH, ra6aneH-
TWH, KapbamaseniH, ok-
ckapb6aseniH, nperaba-
NiH, TiaradiH

AbcaHcu

ETocykcumin, Banb-
npoar, TaMOTPUOXKNH,

Banbnpoart, namotpu-
IOXWH, eTOCyKCcuMIA,

BirabatpuH, rataneH-
TUH, kKapbamaseniH, okK-
ckapbaseniH, nperabda-

AbcaHcu 3 iHWK-
MU TUnamMmm cyaom

neBeTupaueTam neBeTnpaueTam NiH, TiarabiH, dpeHobap-
6iTan, GeHiToiH
BirabatpuH, rabaneH-

Banbnpoat, namo- | Banbnpoart, namo- TUH, KapbamaseniH, OK-

TPUOXWH, nesBeTnpa-
LeTtam

TPUOXWH, neseTunpa-
Letam

Etocykcumig,

ckapbaseniH, nperaba-
niH, TiarabiH, dpeHobap-
6iTan, GeHiToiH

Banbnpoart, nesetu-

Banbnpoart, nesetu-

BpuBapaueTtam, Kno-
Oasam, kJloHa3enam,

JlamMOoTpnoKnH iHoAj MOXe
MOCUIOBaTN MIOK/OHIYHI
cyoomu. MoxyTb nocu-

MioKNOHiIYHI paLeTam paeTam NaMOTPUIKMH, GEeHO- | NIUTU Hanaau: BirabaTpuH,
O6apbitan, nipaueTtam, | rabaneHTVH, kapbamase-
Tonipamar, 3oHicamiz, | niH, okckapbaseniH, npe-
rabaniH, TiarabiH, heHiToiH
|,D,IOI'IaTI/I.HHI . Banbnpoat, namo- | BanbnpoaTt, namo- Mepamnaken, Tonipa-
reHepaiaosaHi TPUOXWH, NeBETNPa- | TOWIXWH, Nesetnpa- |\ -
eninencii uetam uetam

TMpumitkn: npy Nnpu3aHa4YeHHi npoTuHanagosBux npenaparis (MHI) Tpe6a nepeBipsaTy iHCTPyKUito 4o nikap-
CbKOro 3acoby Ta niueH3yBaHHS 4J151 BUKOPUCTaHHA B YkpaiHi; KKME — roBeHinbHa MiOKJIOHiYHa eninencis.
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Tabnuus 3. JlikyBaHHS eninencii 3 no4aTtkom y AuTs4omy BiLli

Cungpom [ipaBe

1-wa niniga Tepanii

Banbnpoat*
— SKLLO NLLIE BaSIbNpoaT € HeedEKTUBHUM K MOHOTepania nepLuoro paay
onga cuHgpomy ipase, po3risaHbTE NOTPIHY Tepanito CTIPUNEHTONIOM i KO-
6a3amMoM 5K J,oAaTKOBY Tepanito NepLuoi iHii

2-ra nidia Tepanii

— FKLWO NOTpinHa Tepania HeedekTBHA Npu cuHapomi pase i gutnHa
cTapLue 2 pokiB, po3rsHYTK KaHabiaion y noeaHaHHi 3 knodazamMom sk 40-
[AaTKOBUM npenapar Apyroi NiHii

HdopaTtkoBo

— SAKLLO NOTpirHa Tepanis HeedeKTnBHa NPy CUHAPOMI lpase y AUTUHM Bi-
KOM [0 2 pokiB abo Tepanis apyroi NiHii € HeedekTUBHOI Yy ANTUHU CTapLue
2 pokiB, PO3rNsHbTE 1 3 HACTYNHUX A00ATKOBMX BapiaHTiB: KETOreHHa JjeTa,
neBeTmpaleTam, Tonipamar**

HacTynHi Nikn MOXyTb NOCUNUTH
Hanaam

KapbamaseniH, rabaneHTuH, nako3amia, naMmoTpuaXnH, okckapbaseniH, ¢ge-
HoGapbitan, nperabaniH, TiarabiH, BirabaTpuH

CuHpgpom JleHHokca — lacTto

1-wa niniga Tepanii

Banbnpoat*

2-ra niHia Tepanii

JlaMoTpuaXunH (K apyra niHia MoHoTepanii abo Ao0aaTKOBE NiKyBaHHSA A1 Jto-
newn i3 cnHgpomom JleHHokca — [acTto)

3-74 niHia Tepanii

Kno6asawm, kaHabigjon y kombiHaLii 3 knobaszamMom (y AUTUHK cTapLue 2 pokKiB),
pydiHamig, Tonipamat**

HdopaTtkoBo

KeTtoreHHa gieta, penbamart

CuHpgpom [lyse

1-wa niniga Tepanii

JNeBeTupaueTam, Banbnpoat™*

2-ra nidia Tepanii

KeToreHHa gieta (sk MoHOTepania Apyroi NiHii abo foaaTkoBe NiKyBaHHS)

3-14 niHia Tepanii

FKLo nikyBaHHS opyroi NiHii Tepanii 6e3peaynsraTHe, PO3MSHLTE HACTYMHE AK
MOHOTeparnito abo noaaTkoBy Tepanito: knobasam, eTOCyKCUMIf, 30Hicamia,
Tonipamar

HacTynHi Nikn MOXyTb NOCUNUTN
Hanagu

KapbamaseniH, rabaneHTuH, okckapbaseniH, ¢eHiToiH, nperadarniH, Birada-
TPUYH

CuHApoM iHpaHTUIIbHUX CMa3MiB

1-wa niniga Tepanii

3anponoHynite Tinbkn BirabaTpuH
(npu iHPaHTUABHUX cna3max, Bu-
KINKaHuUX Ty6epo3HMM CKIEePO30M).
Ako BirabaTpuH HeePEKTUBHUI Ye-
pe3 1 TmxaeHb, 4oAaNTe BUCOKY J03Y
nepopasnbHOro NpPeaHi30/10Hy

3anponoHyiiTe koMmbiHOBaHy Tepanito
BUCOKUMW [03aMU NepopasibHOro
npenHi30NoHy Ta BirabaTtpuHy (Npu
iHPaHTUNBHMX cna3max, 9ki He cnpu-
YMHeHi Ty6epO3HNUM CKJ1IEPO30M)

2-ra nidia Tepanii

PoarnaHbTe HacTynHe ik MoOHOTepanito Apyroi NiHii abo sk noaaTkoBe fiky-
BaHHSA: KETOreHHa AieTta, nesetnpaueram, Hitpasenam, Banbnpoart, Tonipamar

CamooOmeXxeHa eninencia 3 LeHTpoTeMnopanabHUMU cnaiikamu

1-wa ninia Tepanii

JNaMoTpUaXWUH, NeBeTupaLeTam

2-ra nixia Tepanii

KapbamaseniH, okckapba3seniH, 3oHicamif,

3-14 niHia Tepanii

AKLLo cnpobu NikyBaHHA APYroi NiHii BUSBUINCS HeePEeKTUBHUMUN, PO3MSHLTE
cynbTiaM ik MOHOTepanito abo OoaaTKoBe JlikyBaHHS

HacTynHi nikn MOXyTb NOCUNUTH
Hanaaun

Kapb6amaseniH, 1aMoTpuaXuH, okckapbaseniH

MpumMiTkn: * — BanbnNpoar cnip 3acToCOBYBaTH 3 06ePEeXXHICTIO nauieHTaM XiHo4oro Biky, ane roro
PEeKOMEeHAYIOTb SIK JTiIKyBaHHSI NepLUOi NiHii npy LbOMY CUHAPOMI Yepe3s HOro TSXKICTb Ta Bi4CYTHICTb [0Ka3iB
woA0 iHWnx BapiaHTIB e peKTUBHOI O JliKyBaHHSI NepLUOi JiHii; ** — He 3acTocoByBaTu Tonipamar XXiHkam i
Ais4aram penpoaykTUBHOIoO BiKy, IKLO HEe BUKOHYIOTbCSl YMOBU NMPOrpamMu 3anobiraHHs BariTHOCTI.
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My B Malli€eHTa 3 eIlijierciero 3a3Buyail Tpedba 3BakaTu Ha
3HAYEHH4 AiarHO3y [JIs1 TPOTHO3Y i BUOOPY JIIKyBaHHS. Yci
CUHAPOMHU PO3IMOIIIWIN 32 TATIOBUM BiKOM IeOIOTY i 10-
JaTKOBO OXapaKTepu3yBajIv iX Ha ITiJICTaBi TUIIiB HaIlaliB
Ta enijiencii i1 38’53Ky 3 eHledaonarieo po3BUTKY i/abo
eMiJIENTUYHOI0 eHlledaToNnaTier0 Ui MPOTPECYIOYNM He-
BpoJIoriyHUM nedinnToM. EmilenTiyHi CMHIPpOMEI MOXKHA
PO3MOIITUTY Ha CUHAPOMU: 1) 3 reHepai3oBaHMMU Hara-
namu; 2) (pokaabHUMM HanagaMu; 3) reHepali3oBaHUMU i
¢dokanbHUMM Hamagamu; 4) i/abo eHuedaaomnarien pos-
BUTKY i/a00 eniJienTUUHOIO eHIledaionaTiero uu nporpe-
CYIOUMM HeBpoJioriyHuM aedinurom [8].

Otxe, knacudikauis MITEJI 2017 poky mae mneB-
HY THYYKIiCTb, 11100 BimoOpa3suTH KJIiHIYHY MPaKTUKY,
i BOHa 103BOJISIE KJIIHIIIUCTaM BU3HAYaTU €ITiIENncio B
HaOiIbII KIiHIYHO BiIIIOBImHUI crroci6. OpraHi3aliii-
Ha CTPYKTypa He MOXe OyTH JiHiMHOIO0, OCKIiJIbKY THUII
Haraay He MOB’s3aHUI i3 CUHAPOMOM YU €TiOJIOTIi€EIO0.
Kpim TOro, onvH cuHAPOM MOXKEe MaTU KiJlbKa FreHeTUY -
HMX a00 CTPYKTYPHUX €TiOJOTiii, TOMdi SIK OJHaA IeHe-
TUYHA €TiOJOTis MOXe CTOCYBAaTUCSI Pi3HUX CUHAPOMIB
i TuniB HamaAiB. KOHKpETHUM MPUKIAIOM MOXe OyTHU
HEMOBJIS, SIKe MA€ eMiJIeNTUYHI CTTa3MHU, 3 KJIiHIYHOIO Ta
esiekTpoeHIedanorpacdiyHO0) KapTUHOIO, 110 BU3HA-
yae cuHapoMm BecTta; MarHiTHO-pe3oHaHCHa TOMOTpa-
Gisg Moxke MiATBEpAUTHU CTPYKTYPHY €Ti0NOTiI0, TaKy SIK
KoMIUIeKC TyOoepo3Horo ckiepo3y (TSC), a rect JHK
MoOXe BUABUTU TeHeTudyHuit BapianT — TSCIl-reH.
3 i"moro 6oky, y moauHu 3 TSC MoxXyTh OyTU JullIe
¢dokanbHi Hamaau. L5 HeniHiliHA CTpyKTypa BigoOpa-
JKa€ peajibHICTh 0araTbOX B3a€EMOIIIOYUX T€HETUUHUX,
CTPYKTYPHHUX i €TiOJIOTIYHUX BIUIMBIB HA TIPOSIB eIlijen-
TUYHUX Hanamis [1].

CyyacHUI MiaxXia 10 JiKyBaHHS erlijierncii Bce Oiblie
CTIpSIMOBAaHUI Ha iHAMBiAyati3zallito Teparii 3ajJeXHOo Bif
TUILY €ITJICTICIi, 1l MPUYMH i TeHETUIHUX OCOOIMBOCTEH T1a-
nienta. HoBa kiacudikailis mo3BoJIsIE Kpallle Opi€eHTyBaTH-
Cs1 B LIMX IUTAHHSIX i po3p0o0JIsTH IepCoHaTi30BaHi MiAX0a1
110 JIiKyBaHH4 [9].

OcrtaHHi HacTaHOBM HallioHaJlbHOrO iHCTUTYTY 310-
poB’s i nockoHanocTi gornomoru Benukoi bpuranii (The
National Institute for Health and Care Excellence (NICE))
LIOJ0 JIIKyBaHHS eITijierncii mogaHo B Tads. 1-3 [10].

B Ykpaini Ha cborofgHi YnHHUMM € YHi(hiKoBaHU KITiHIU-
HUI MPOTOKOJI MIEPBUHHOI, €KCTPEHO1, BTOPUHHOI (CrieLiati-
30BaHOI) Ta TPETUHHOI (BUCOKOCTICIIiaIi30BaHO1) MEANIHOI
nornomoru «Eminericii y mopocinx» Ta YHiikoBaHMI KITiHIY-
HUI TIPOTOKOJ ITIEPBUHHOI, €KCTPEHO1, BTOPMHHOI (CIewiati-
30BaHOi) Ta TPETUHHOI (BUCOKOCIELiaTi30BaHO1) MEANYHOI
nonomoru «Eminencii y aiteii», 1110 OyJu 3aTBepIKeHi HaKa-
30M MO3 VYkpainu «ITpo 3aTBepakeHHs Ta BIIPOBAIKECHHSI
MEIUKO-TeXHOJIOTIYHUX TOKYMEHTIB 3i CTaHAapTU3allii Me-
JMYHOI JOTIOMOIM TpH eriencisx» Ne 276 Bix 17.04.2014.
3p0o3yMiJIo, 110 YMHHI IIPOTOKOJIM ITOTPEOYIOTh OHOBJICHHS,
YIOCKOHaJeHHs i amanTauii. lle cpusTtuMe ycminmHomy
BIIPOBAKEHHIO HOBUX CTAHIAPTIB i MOJIIIIIEHHIO SIKOCTI JTi-
KyBaHHs] enitencii B Ykpaini [11].

OTtxe, 3BaXaloyu Ha Te, 1110 3 PO3BUTKOM HayKM Kja-
cuikallig eninerncii NOCTIHHO BAOCKOHAIIOEThCS 1 TO-

[JIMOJIIOETHCST PO3YMiHHS 1 IPUYMH Ta MEXaHi3MiB, OiJIbIlIEe
BUKOPUCTOBYEThCS Kilacudikariiiitna cucrema MITEJI 2017
POKY, OCKIJIbKM BOHA 3abe3Iieuye OiJIbII TOYHi OIMMCHU Ha-
TajiiB Ta ernijierncii.

Buxopucranns kinacudikaitiiinoi cucremu MKX-11 'y
KJTiHIYHI TIpaKTUIli Ta JOCIIIKEHHSIX € TePCICKTUBHIM,
ajie 1ie BiTHOCHO HOBa CUCTeMa, i BoHa MOTpedye momarT-
KOBUX 3YCWJIb i Yacy JUIsl O3HAaHOMJIEHHST 3 HElO Ta BIpOBa-
JOKeHHS.

KonduikT inTepeciB. ABTopu 3asiBISIOThH PO BiACYT-
HiCTh KOH(TIKTY iHTEepeCiB MPU MiArOTOBIL JaHOI CTATTi.
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Prospects for the use of new epilepsy classifications to improve the quality
of medical care

Abstract. Disease classification is an essential system for organizing
diseases, allowing for international comparison of research results,
standardizing treatment and diagnostic approaches, and improving
the quality of healthcare services. One of the primary classifications
is the International Classification of Diseases (ICD), which is used
for collecting and analyzing data on morbidity and mortality across
different countries. In 2017, the International League Against Epi-
lepsy (ILAE) updated epilepsy classification, and in 2021, the ICD
was revised, including changes in the classification of epilepsy. This
study aims to introduce the new epilepsy classification according to
ICD-11 and analyze the changes between ICD-10 and ICD-11.
The ICD plays a significant role in organizing healthcare, analyzing
epidemiological data, optimizing medical resources, and impro-
ving treatment. ICD-11, introduced in 2019, incorporates the latest

achievements in science and technology with significant changes in
epilepsy classification and has been adapted to the ILAE 2017 epi-
lepsy classification. The latter allows for more precise classification
of seizure types and epilepsy. It includes three levels: seizure type,
epilepsy type, and epileptic syndrome, with etiological factors con-
sidered at each stage, and enables the development of individualized
treatment approaches, considering genetic and molecular factors.
In Ukraine, epilepsy treatment protocols, which are currently used,
need updating to align with modern classification standards. Transi-
tioning to ICD-11 is promising but requires time for adaptation in
clinical practice and research.

Keywords: epilepsy; International Classification of Diseases;
ICD-10; ICD-11; International League Against Epilepsy; epilepsy
classification; medical standards; healthcare
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AemeHuiqa 3 Tiabusamu AesBi:
OrASIA OCTOHHIX MPOTOKOAIB TO peKOMEeHAALIN

Pe3tome. B oanq0i nasedeni cyuacni ysenenia npo kainiuny kapmuny, kpumepii, diaenocmuxy ma aiKyeants
demenuii 3 minvysamu Jlesi, na sy npunaoae npubauszno 10 % eunadkis demenyii. Y pexomendauisx NICE-2018
ma 6 yHihiKk08aHOMY KAIHIYHOMY NPOMOKOAI Nep8ulHOi, 6MopuHHOI (cheyiaarizoearoi), mpemunHoi (ucoxocne-
uianizoeanoi) ma nariamuenoi meduuroi donomoeu MO3 Ykpainu eioznauacmocs, wio MOHOMepaniro iHeibimo-
pamu xoninecmepasu (IXE) sukopucmosyrome npu aeexiii ma nomipHiii (popmi demeruii, meMaHmuH — NOMIpHIil
ma msayckiil popmi abo npu Henepernocumocmi IXE. 3a eidcymHocmi no3umuHux pe3yabmamie peKomeH008aHe
Komoinosane nikysanhsa IXE 3 memanmunom. Ha cb0200Hi ye onmumanvHuii npomoxkon mepanii 6 6aeamvox

Kpainax ceimy.

Kii0uoBi cioBa: demenyia 3 minvyamu Jleei; cyuacui pexomenoayii; donenesun; memanmun

Hemenuis 3 Tinbusimu Jlesi (ATJI) — 1e HeliponereHe-
paTUBHE 3aXBOPIOBAHHS, 1110 MPOSIBISIETHCS KOTHITUBHUM
3HUXEHHSIM, CUMIITOMAaMU TTApKiHCOHI3MY, IICUXOTUYHU -
MU TOPYIIEHHSMU (HANOIbII YaCTO 30POBUMMU TaTIOLIM -
HallisIM1) Ta BEreTaTUBHOIO AUC(YHKIIIEIO, B OCHOBI SIKMX
JIEXKUTh HAKOIMMYEHHs OiJIKa ajnbda-CUHYKIIEIHY B KIIiTH-
Hax TOJJOBHOTO MO3KY i BEreTaTUBHOI CUCTEMU 3 (hOpMY-
BaHHSIM BHYTPIIITHbOKJIITUHHUX BKJIIOUEHb — Teielb JIeBi
(TJI) [1]. ETionoris 1poro 3axBoploBaHHs 3aJUIIAETHCS
He3’siICoBaHOI0. BiJIbIIicTh BUIAAKIB 3aXBOPIOBAaHHS CITO-
panuuHi [2]. OnHak BusiBieHHs y xBopux JTJI 3 BUcokoo
yactoToto anenst AITOE4 Ha 19-it xpomocomi BKaszye Ha
iCHYBaHHS CMAaJKOBOI CXWJIBHOCTI, 1110 TO3BOJISIE BiMHECTH
ATJI no mynbTudakTopiaibHUX 3aXBOPIOBaHb, SIKi BUHU-
KalOTh Y pe3y/IbTaTi B3aEMOJIil TeHETUIHUX Ta €K30TeHHUX
dakropis [3].

3a maHnMu MaToMOPMOIOTITHUX JOCTIIKEeHb, Ha YacT-
ky ATJI npunanae Bin 4,5 no 22 % (y cepenHbOMY OJM3bKO
10 %) Bunankis nemeHiii [ 14]. 3rigHo 3 pe3yibratamMmu eIri-
JeMioJIOTIYHMX JOCTiIKeHb, 3axBoploBaHicTh Ha JTJI Ko-
nuBaeTbes Bin 1 mo 10 Bunaakis Ha 100 000 HaceqeHHs Ha
pik [15]. I1pu 11bOMY MOIIMPEHICTh MOXE AOCSITaTU CEePe
ocib crapie 65 pokis 0,5—1 %. Ha choronHi Bin3HayaeTh-
cs TeHaeH1is 1o 3poctaHHs JATJI y kpaiHax 3 HU3BKUM i
cepeaHiM moxonoM [14, 16].

MaroreHeTUYHi acnekTn AemMeHuil
3 Tinbusg MUy Aesi

Bunuknennsa JTJI mop’s3aHe 3 arperaii€ro anbda-cu-
HYKJIEiHY, siKa 00yMOBJIeHa 3MiHOI0 fioro KoHdopmaiiii,
HaIMipHUM YTBOPEHHSM, ITOPYIIEHHSIM METaOOoJiuHOI

nerpanauii B KJIiTUHI a00 po31aaoM HOro akCoOHajJbHOTO
TpaHcnopty [4]. KpiMm Toro, B ImatoreHe3i 3arubei KIiTHH
BaXKJTMBE 3HAUEHHS MOXKE HaJlexkaTu OKCUJIAaTUBHOMY CTpe-
Cy Ta akTuBallii Mikporii [5].

TsxkicTs KorHiTMBHMX TopymeHb npu JATJI mepe-
BaXXKHO 3JIEKUTh Bifl BUPAXEHOCTI JereHepaTUBHUX 3MiH B
KOpi CKPOHEBHUX i TOOOBMX YaCTOK, a TAKOX B MiIKipKOBUX
i CTOBOYPOBUX CTPYKTYypax, 110 € IKEePeIoM BUCXITHUX J10-
(bamiHepriunnx Ta HOpagpeHepriyHux cuctem [6]. THIIMi
HaWBaXJIMBIIIUI (aKTOp PO3BUTKY KOTHITUBHMX MOPY-
LLIeHb — JIeTeHepallis HeMpoHiB 6a3zaabHOro siapa MeitHepTa
3 BTPATOIO XOJIIHEPTiYHMX MTPOEKIIiN Y KOpy Ta rirmokami [7].

OpnHieto 3 xapaktepHux ocobausocteit ATJI € paHHii
PO3BUTOK 30pPOBHUX TatolMHaLi# [8], 1110 OiIbLIICTh 10-
CJIIIHVKIB TIOB’SI3YIOTh 3 YpaKeHHSIM JIIMOIYHOI CUCTEMH,
OCKIJIbKY B IIUX BUITaKaX IpU aBTOICIi 3HaxomsaTh TJI y
rinokamri i mapaniMGiuHiii Kopi [9]. 3 HelipoxiMiuHOI TOU-
KU 30pYy rajiolrHallil BUKJIMKaHi 11cOaJaHCOM OCHOBHUX
HelipoMeiaTOPHUX CUCTEM MO3KY 3 aOCOIIOTHUM abo Bif-
HOCHUM TepeBakaHHSIM MOHOAMiHEpriyHuX (HacamIiepes
nodaMiHepriyHoi i cepoTOHIHEPriYHO1) CUCTEM HaJl XOJi-
HepriyHoto [10].

PosButok cuHapomy napkincoHizmy npu A TJI nosic-
HIOEThCS, sIK i Tipu XxBopoOi [Tapkincona (XIT), nerenepa-
LIi€I0 HEMPOHIB KOMITAKTHOI YaCTUHM YOPHOI CyOCTaHIIil
[11]. Ane 3HMDKEHHS YMCEIbHOCTI HEMPOHIB y YOPHIili Cy0-
CTaHLIl YaCTO BUSIBJISIETbCS MEHII BUPAXKEHUM, HiX MPU
XTI, i MOXe He Jocsarati KpuTudHol Bennuunu (50 %), 1o
MPU3BOIUTH OO IMOSIBU KJIiHIYHMX O3HAK MapKiHCOHi3MY.
YuMmict nodaminy B crpiatymi xBopux Ha JITJI y cepeaHbo-
My 3HIKYeThest Ha 50 %, Tomi stk ipu XI1 — Gkl HiX Ha
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80 % [12]. Husbka KOHLEHTpallist JoaMiHy B LIKapaayIi
B MOEJAHAHHI 3 MOro MiABUIIEHUM METa00Ji3MOM MOXYTh
JIeKaTu B OCHOBI TiMEepUyTIUBOCTI O HEMPOJICNTUKIB (aH-
TUIICUXOTHKIB) [13].

Kanacudikauia ATA

Ha cborosHi 3araibHOBM3HAHA Kilacuikallist BiICYTHSI.
OnpHak aMeprKaHChKi aBTOPU IIPOITOHYIOTh KJIacu(PiKyBaTn
A TJI 3a KJIiHIYHOIO KapTUHOIO, JaHUMU HeMpoBi3yarizaitii
Ta MaToMOpPGOIOTiYHMMU 3MiHAMU. 3TiAHO 3 MM BUIISA-
1o1b 3 migTunu ATJ [17, 18]:

1) KJTaCUYHUU TiATUI 3 TUIIOBUMU (IMOJiCUHAPOMHU-
MM) TIPOSIBAMU;

2) MiATUIT 3 paHHIMU TICUXOTUYHUMU TTOPYIICHHSIMU
(pO3BUTOK 30pOBMX TaJIOIIMHALLIN BUTIEPEIKAE KOTHITUB-
He 3HKEHHS);

3) 3MilIaHWH IOTUIT 3 KOMOIHOBAaHUM HEMPOIICUXO-
JIOTIYHUM TIpo(ijieM, 110 BKJIIOYAE MOPSII 3 TTOPYIICHHSIM
Kepytounx (yHKIiA aHAMHECTUYHI TTOPYIIEHHS aJlblreii-
MEPIBCHKOTIO TUITY i 3HMXKEHHSI CEMAaHTUYHOI MOBHOI aK-
TUBHOCTI.

KAIHIYHO KOPTUHO AeMeHLT
3 Tinbugamu Aesi

Cumnromu JATJI kiaiHiYHO MOpPIiBHSIHHI 3 XBOpPOOOIO
Anbureiimepa (XA) ta xBopoboto [TapkiHcoHa, ane Haii-
yacriie ro’s3aHi 3 XI1. [oJloBHUMU KIIIHIYHUMU O3HAa-
kamu JATJI €: nemeH11ist, 3SHUKEHHST KOTHITUBHUX (DYHKILIH,
Bi3yaJibHi rayirouMHaii, mapkinconizm. Ocobnusicts A TJI
MOJISITAE B TOMY, 11O TaKi Malli€HTU OLIBIN CXWIBHI 10 TPYI-
HOILIB i3 BUKOHABUMMM [isIMU, 30KpeMa 3 MOCJIiTOBHUM
PO3MillleHHSIM IPeAMETiB, IUIaHyBaHHSM il i mpiopure-
3alieto. binpiolo Mipolo, HixK pu XA, y HUX BUHUKAIOTh
Bi3yaJIbHO-TIPOCTOPOBI NopyieHHs [19, 20].

HasBHicTb Bi3yaJbHO-ITPOCTOPOBUX AUCGHYHKILIH, a Ta-
KOX Bi3yaJIbHUX rajlolrHaliili — 11e¢ OCHOBHI CUMITOMH,
SKi JmoromararmoTh BiporimHo mudepenuiroBatu JATJI Bix
XA. Tak, mopiBHSIHO 3i 3T0pOBUMHU 0cobaMu ab0 3 TUMH,
XTO cTpaxnae Ha XA, mis nauieHTis i3 I TJI Ginbin xapak-
TepHi HIOXOBi MOPYIIIEHHSI, 3aII0pH, ITiABUILICHA caJliBallis,
03HaKM po3Jiaay MBUAKOI (ha3u CHY Ha MOYATKOBUX eTarax
i 3HKeHHs mam’Ti [20].

MHecTUYHiI MopylleHHs 4YacTille OyBalOTb MOMip-
HUMU i IepeBaXKHO XapaKTepU3YIOThCS Ne(deKToM He
3aram’ITOBYBaHHSI, KOHCOJIimallii ta 30epiraHHs cligiB, a
BinTBOpeHHs iHdopMallii, 1110 30epiraeTbcst B mam’siti. Y
Mipy PO3BUTKY JeMeHIlii KOTHITUBHUI nedeKT cTtae Bce
OinbLI qudy3HUM, ajle HaBiTh Ha CTamil TSZKKOI JeMEeHIIIl y
xBopux Ha JATJI MoxXHa BUSIBUTU AMCIIPOTIOPIIIAHO OLIbIIT
rpyoe cTpaxkgaHHsI 1000BUX (KEPYIOUMX) i 30pOBO-IIPOCTO-
poBux ¢pynkiit [20, 21].

XapakrepHoto ocobnuBictio ATJI € daykryauii B
MCUXiYHOMY CTaTYCi, 1110 BUPaXKaloThCs B €11i301aX CILTYy-
TAHOCTI CBiIOMOCTI i apeaKTUBHOCTI, KOJIU XBOPUI ITUIb-
HYE€, ajie HeJOCTAaTHbO SICHO YCBiOMJIIOE HABKOJIMIIHE.
®nykryalii BinzHadaroThesa y 80 % XBOpHX, 9acTO BXKe
Ha paHHI cTanii 3aXBOpPOBAaHHS — Ha TJIi JIeTKOi ab0 1mo-
MipHOi gemeH1ii. OKpeMi emi3oau TpUBaAIOTh Bill AEKilb-
KOX XBUJIUH [10 NEKiJIbKOX IHIB a00 rofuH. Y MpOMiXKy

MiXX HUMU HaCTa€ «IPOCBITICHHS»: Opi€HTallisl XBOPOTO,
KOHTAaKT 3 HUM Ta YaCTKOBO BilIHOBJIEHHSI KOTHITUBHUX
3ai6HocTei [20, 22, 23].

[IcuxoTUyHi MOpYILIEHHS Ha pPaHHIM i pO3TOpHYTIK
CTaIisX 3aXBOPIOBAHHS criocTepiraiotbes y 25—50 % xBo-
pUIX, Ha Mi3Hii cTafii iX yactoTta ctaHoBUTH 10 80 % [23].
VY nesikux XBOpUX rajiolMHALl epeayoTh PO3BUTKY Je-
MeH1ii. 3oposi ramouuHauii npu A TJ1 y 6inbiiocti Bumau-
KiB MalOTh CKJIQAHUM XapaKTep i SIBJSIOTH COOO0IO IeTabHi
peaicTu4Hi 00pa3y 3HaliloMUX a0, YacTillle, He3HallOMMX
JIIOJIEi, TBAPUH, POCTUH ab0 MpeAMETIB. Y YaCTUHU XBOPUX
raJloluHalIlii CyIIPOBOIKYIOTHCSI MapPEHHSIM, HailyacTile
nepeciimyBaHHs a00 30UTKY.

V xBopux 3 ITJI yacTo 3ycTpivaroTbes aheKTHUBHI ITOPY-
LIEHHS (TpUBOTa, AeTpecis, eMOIliliHa Ta0iIbHICTh, ararisi),
30y/I>KeHHS1, 3HVKEHHSI KPUTUKU, PO3TraJIbMOBaHicTh [20].

Y 3HAYHOTO YuMClia XBOPUX BUSIBISIETHCSI PO3Jiaj MO-
BeliHKM Yy dasy cHy 3i mBuakumu pyxamu oueit (ILIPO),
10 00YMOBJIEHO BifCYTHiCTIO (hiziosoriuHoi M’s130BO1
aToHii mix yac wiei ¢gasu cHy. [IIPO moxxe Bunepemxkatu
BCe iHIII CUMITOMM 3aXBOpIOBaHHS Ha 2—6 pokiB [20,
23]. Enizonu BupaxkeHOro MCUXOMOTOPHOTO 30yIXKEHHS
YBi CHi CIIOCTEpiralThCs 3 Pi3HOIO MEPIOAMYHICTIO —
Bill I€KiJIbKOX pa3iB Ha Micsllb 1O KiJIbKOX pa3iB 3a Hid.
Binbi erki nposiBu CUHAPOMY BUSIBJISIIOTHCS TiJIbKU TTPU
nosicomHorpadii.

Inoni manientu 3 JATJI maloTh BUpaxXeHi Bereta-
TUBHI CUMIITOMHU, 30KpeEMa OPTOCTATUYHY TilTOTEH3i10
Ta 3anopu. Bimomo, 1110 y TaKMX XBOPUX 3aCTOCYBaHHS
JIEBOIOITM MOKe He JaBaTU HEOOXimHOTO eheKTy, 5K, Ha-
npukian, y nauieHtis i3 XI1. Hetpumanus cedi ta iHmri
BereTaTUMBHI AMCPYHKIIii, IKi T€XK 4aCTO BUHMKAIOTh Ha
pPaHHBOMY eTalli MporpecyBaHHs 3aXBOPIOBAHHS, MO-
XKYTb TOTIOMOITHU y AudepeHIialii iboro crany Biax XA
[20, 23, 24].

AiarHocTtuka npu niao3pi Ha ATA

1. 306ip ckapr i aHaMHe3y MOBUHEH OyTU aKTUBHUM i
CMPSIMOBAaHUM Ha BUSIBJICHHSI OCHOBHUX O3HAK 3aXBOPIO-
BaHHSI — KOTHITUBHMX TOPYIIEHb, TApKiHCOHI3MY, Bere-
TaTUBHOI HEIOCTATHOCTi, CUHIPOMY PO3JIaay TTOBEAiHKU Y
dasi cay 3 IIPO, ncuxoTnyHMX CUMIITOMIB. SK mpaBuIoO,
11i TIPOSIBU 3aXBOPIOBAHHS 3’SIBJSIIOTHCSI TIOCTYMOBO, aJie
HEYXUJIBHO MPOIpecyioTh, 1110 BKa3ye Ha HelpojaereHepa-
TUBHY Ipupoay 3axBopioBaHH:. [lamieHTaM 3 migo3polo Ha
JATJI pekoMeHIyETbCSI CTAaBUTU 3allMTaHHS, CIIPSIMOBaHi
Ha aKTMBHE BUSIBJICHHS! KOTHITUBHUX MOPYILIEHb: 3HUXEH-
HSI aM’sITi, HEYBaXKHOCTI, KOJMBAHHS yBarv i akTHUBHOCTI
MPOTSITOM JTHSI, CKJIAAHOCTI OPiEHTYBAaHHSI Y 30BHIIITHOMY
cepeponui [21, 25, 26, 57, 58]. TakoxX cjiig cTaBUTH 3a-
MMUTAHHS, CIIPSIMOBAHI Ha BUSIBJICHHSI CUHIPOMY PO3JaliB
MOBeAiHKM Yy ¢a3i CHY 3i IIBUAKUMU pyxamu oueii [20, 21,
27—31] Ta BUSBIICHHS IICUXOTUYHUX ITOPYIIeHb, TIEPII 3a
BCE eKCTpaKaMIIUIbHUX, 30POBUX raTIOLMHALII Ta MAPEHHS
[9, 10, 20, 21].

2. HeBpouoriunuit orisin nauieHTiB 3 A TJI HeoOXimHMi
IIJIsI BUSIBJICHHSI MApKiHCOHI3MY, OpPTOCTaTUYHOI TITOTeH3i1,
MOCTYpaJIbHOI HECTIKOCTi, MOpyIleHb xoab0u. s cBoe-
YacHOI AiarHOCTUKHU MapKiHCOHi3MY BciM nauieHtam 3 J1TJ1
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PEKOMEHIIYEThCS TOCTIIKEHHST M SI30BOTO TOHYCY, MTPOBe-
JIeHHs Mpo0O Ha TiMoKiHe3ito, Mpo0 3 MPOBOKALIEI0 TPEMOPY
i TIpo06 Ha TTocTypayibHy HecTilikicTh [10, 20, 25, 32]. dasa
BUSIBJIEHHSI OPTOCTAaTUYHOI TilMOTeH3ii BCiM malieHTam 3
JTJI pekoMeHIy€ETbCS TIPOBEACHHSI OPTOCTATUYHOI MTPOOU
[33-37, 57, 58].

3. JlaboparopHa giarHoctuka y mauieHTiB 3 ITJI mpo-
BOJIUTHCS BiAIIOBITHO 10 3arajJIbHUX IMPUHIINIIIB (3aralbHUX
aHaJIi3iB cedi i KpoBi, 3araJiIbHOTEPaieBTUYHOIO OioXiMiu-
HOTO aHaJli3y KPoBi (3 OLIIHKOIO PiBHS INIIOKO3HU, 3araJIbHOTO
6inka, 3arajapHoro O0inipyoiny, AJIT, ACT, kpeaTuHiny, ce-
YOBUHU, PiBHIB HATPil0, KaJlilo, Kajbllito)). [Tpu nigo3pi Ha
HelpoJiereHepaTUBHUI XapaKTep 3aXBOPIOBAHHS MOXIIMBE
MOCJiIXEeHHsT OioMapKepiB 1iepeOpocHiHaIbHOI PiAUHY i
KpoBi [27, 38—40].

4. Ycim manieHTaMm 3 migo3poto Ha JATJI mna mudepen-
LiaJbHOI JiarHOCTUKM 3 iHINUMM MPAYMHAMM IeMEHIIIl i
NapKiHCOHI3MY PEKOMEHIYETHCS IIPOBEASHHS CTPYKTYPHOI
Heiiposisyanizauii (MPT/KT) [41—44]. ¥V cknagHuUX KJIi-
HIYHMX BUITagKax 3 MeToro nudepenianii JATJI Bix Hopmo-
TEH3UBHOI Tifipotiedatii, XBOpoou Ajblireiimepa, CyTMHHOI
JIeMEHIIii MOXJIMBE BUKOHAHHS cLIMHTUTpadii Miokapaa 3
pamiodapMalieBTUIHUM HoaoMm [45, 46]. dns nudepeHii-
anpHoi niarHoctuku JITJI 3 xBopoOoto Anblireiimepa — Bu-
KOHAHHS OTHO(POTOHHOI eMiCiliHOI KOMIT I0TepHOI TOMO-
rpadii, SKIIIo iHIMME crtocobaMu qudepeHIIiIoBaTH 11i 3a-
XBOPIOBaHHS He BOAETHCA [47]. Y cKmagHMX OiarTHOCTUIHIX
cutyauisx npu migo3pi Ha ATJI mis Bepudikariii po3namniB
noBeaiHku y ¢asi cHy 3 IIIPO pekoMeHIyeThCsI BUKOHAHHS
noJjiicomHorpadii [48—50, 57, 58].

5. HeiiponcuxonoriyHa olliHKa € KJIIOYOBUM METOAOM
minTBepIkeHHs Ta audepeHuianbHoi niarHoctuku A TJI.
1 OLIiHKM CTYNEHST KOTHITUBHOTO 3HVXKEHHSI B TUHAMIi-
ui y mauienTiB 3 ATJI peKoMeHIyEThCSI BUKOPHUCTOBYBATH
cranaapTHi wkamu (MoCA-tect, MMSE) [51-58]. dns
BUSIBJICHHSI pO3jaAy MOBeIiHKM y ¢a3i CHY 3i IIBUAKUMU
pyxamu oudeit y mauieHTiB 3 JITJI — mpoBeneHHs TeCTy on-
Horo 3anutaHHAa R. Postuma [55—58].

3AraAbHOBU3HOHI CKOPEeroBaHi
Kputepii ATA

VY KIIiHIYHUX HACTAaHOBAX € YOTUPU I'PYMU AiaTHOCTAY -
Hux o3HaK [20, 57, 58]. Lle 0a30Bi KIiHIYHI IPOSIBU, T0-
JIATKOBI KJIiHIYHI IIPOSIBY, iHINKATOPHI OioMapKepHu Ta 10-
JIIaTKOBi OioMapKepu.

ba3zoai kainiuni nposisu (iniuiaavui nposeu, ki nepcucmy-
omb Hadani):

— (broKTyallii KOTHITUBY 3 BUPaXKEHUMM 3MiHAMU yBa-
I'M Ta MWIBHOCTI (He3i0paHiCTh);

— PeKypeHTHi, 9iTKo chOpMyJIbOBaHI Ta AeTaji30BaHi
raJIIoLMHAILIIT;

— noBeniHKoBi posnaan y REM-dasy chy, siki nepeny-
[0Th KOTHITUBHUM TIOPYIIEHHSIM;

— > 1 6a30BUii CUMIITOM ITapKiHCOHI3MY (OpaguKiHe3is,
TPEeMOP CIIOKOIO, PUTITHICTD).

Jlodamkoei Kainiuni npossu:

— MiABUIIEHA YYTIMBICTh 10 HEHPOIENITUKIB;

— MOCTypajibHa HEeCTilKiCTb;

— TIOBTOPHI MaaiHHS;

— CHHKoOIe abo iHIIIi TPaH3UTOPHI MOPYIIEHHS CBiT0-
MOCTi;

— TsXKa BereraTMBHA HEJOCTAaTHICTh (OpTOCTaTUYHA
TiITOTeH3is, IMIIOTEHIIisI, 3aIT0PHU, TTIOPYIIEHHS CEYOBUITYC-
KaHHSI);

— TiNepCOMHis;

— TinocwMis;

— raJlouMHalil iHIIUX MOJAJILHOCTEN (CIIyXOBi, cMa-
KOBI);

— CHUCTeMaTUYHE MapeHHS;

— ariarisi, TpuBOTa, JeNpecis.

Induxamopni 6iomapkepu:

— 3HIKEHHS 3aXOTUICHHSI TpaHcmopTepa nodamMiHy B
6azanbHUX ranrisx Ha [IET/ODEKT;

— 3HwkeHHs 1231on-MIBG Ha cuunTirpadii miokapaa;

— ToJicoMHorpadiuyHe MiATBEepIXKEHHS MOpYILIeHb
REM-cHy 6e3 aToHii.

Jlodamkosi Giomapkepu:

— BiIHOCHE 30epeXKeHHs MeialbHUX CTPYKTYp CKpO-
HeBux yactok Ha KT/MPT;

— MOTWIWMYHMI T 3aIHLOLUMHTYJISIpHUI TimoMeTabo-
nism Ha [TET/ODEKT,

— BUpaxeHa 3aaHs MoBibHO-XBWIboBa EEI-akTuB-
HiCTb 3 MepiONUIHUMM (DIIOKTYaIlisSIMK TIpe-o,/T puT™my.

Biporinna JITJI BcTaHOBIIOETBCS: 32 HASIBHOCTI > 2 0a-
30BUX KJIiHIYHUX TPOSIBiB 3 iHAMKATOPHUMU OGiomapkepa-
MU abo 0e3 HuX; Ipu 1 6a30BOMY KJTiHIYHOMY MposiBi + > 1
iHAUMKaTOpHUI 6ioMapkep. He miarHOCTY€eThbCS TiIbKU Ha
MijcTaBi HAsSIBHOCTI OioMapKepiB.

MoxnuBa JATJI niarHOCTYeThCS: 3a HasIBHOCTI 1 KJTi-
HIYHOTO MPOSIBY Ta BiJICYTHOCTI GioMapkepiB abo 1pu > 1
IHIUKAaTOpHOMY OioMapKepi i )KOAHIl 3 6a30BUX KITIHIYHUX
O3HaK.

ManoiimoBipHa ATJI — 3a HasgBHOCTI OyIb-SIKOTrO
00’€EKTUBHOIO ypaxkKeHHs ab0 3aXBOPIOBAaHHS T'OJIOBHOTIO
Mo3Ky [20].

PekomeHAOUiT HOLIOHAABHOrO IHCTUTYTY
3AO0POB’S TA KAIHIYHOrO BAOCKOHOAEHHS
woAO AikyBaHHS ATA (NICE, 2018)

3rigHo 3 pekomeHpanissmu NICE-2018, nikyBaHHSI e-
MEHIIii TOBUHHO BKJTIOYATH Tepariilo OCHOBHOTO 3aXBOPIO-
BaHHS, 110 CIIPUYNHIIIO KOTHITUBHI ITOPYIIEHHS (KOPEKIIis
CYIMHHMX, AUcMeTaboIiyHuX posnanis). [laTroreHeTnaHo
00rpyHTOBaHA MEAMKAMEHTO3HA Tepallisl TPy ajblLreime-
POBCBHKUX IEMEHILiSIX 0a3yeTbCsl HA BAKOPUCTAaHHI iHTi0iTO-
piB alleTWIXOJIiHeCTepa3u (IOHeIe3u1, TajJlaHTaMiH, pyuBa-
CTUTMMH), aHTaroHicta NMDA-penienTopiB — MEMaHTHHY,
aHTuTia 1o B-aminoiny (IgG1) (lekaHemab Ta fToHaHEMao0).
CumMrnitoMaTU4YHE JIIKyBaHHSI CIIPSIMOBaHE Ha KOPEKIIil0
KOTHITMBHUX i BeTeTaTUBHUX PO3JIadiB, aDeKTUBHUX I10-
pYyIIeHb, TICUXOTUYHUX CUMIITOMIB Ta CUHIPOMY TapKiH-
coHizmy [57].

B yHiikoBaHOMY KIIiHIYHOMY HpPOTOKOJIi MEePBUH-
HOi, BTOpMHHOI (CIelLianxi3oBaHo1), TPETUHHOI (BUCO-
KOcTeliajJi3oBaHo1) Ta MaJliaTUBHOI MEAWYHOI JOTTOMOTU
MO3 VYkpaiHu mist KOpeKiii KOTHITUBHUX MOPYLIEHb Y
Mali€HTIB 3 AEMEHIIi€I0 K MpenapaTtv Nepuoi JiHil Ta-
KOX PEKOMEHIYEThCSI BAKOPUCTOBYBATH aHTUXOJIiHECTE-
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pa3Hi 3acobu — JOHeIe3us, rajJaHTaMiH i pUBaCTUIMiH
(inrioiTop xoninecrepasu, IXE) ta antaronict NMDA-
peLEenToOpiB — MeMaHTUH a00 KOMOIHOBAaHE JIiKyBaHHST —
IXE + memanTus [58].

¥ pexomennaitisix NICE-2018 ta B yHidbikoBaHOMY KJTi-
HIYHOMY IIPOTOKOJIi IIEPBUHHOI, BTOPUHHOI (CIIeIiai3oBa-
HOI), TPeTUHHOI (BUCOKOCTEIiaIli30BaHOi) Ta MajliaTUBHOI
MennuHoi nonomoru MO3 YkpaiHu Big3HA4a€ThHCS, 110 MO-
Hoteparniio IXE BUKOpUCTOBYIOTD IpM JIETKili Ta ITOMipHiii
¢dopMi AeMeHllil, MéeMaHTUH — TOMipHili Ta TSLKKil hopmi
a6o nipu HenepeHocumocti IXE. 3a BincyTHOCTI MO3UTUB-
HUX pe3yJIbTaTiB peKOMEHI0BaHe KOMOiHOBaHe JIiKyBaHHS
IXE 3 memantuHoM. Hapasi 11e onTuMaibHUl TPOTOKO
Teparlii B 6araTboX KpaiHax, 0COOJIMBO MPU MPOrpecyroyiit
neMeH1ii [57].

EdextuBnicts IXE B KOpexilii KOTHITUBHUX PO3JIaliB
MiaTBep/XKeHa y 0araThboX JOCIIKEHHSIX Ta MeTaaHasli3ax.
3a ctyneHeM e(peKTUBHOCTI BipOTiTHMX BiIMiHHOCTEI MixX
JIOHEIE3MIOM, TaIaHTAMiHOM i pUBAaCTUTMiHOM He OYJI0.
IIpu 11boMy KiJIbKiCTh HeOaXKaHMX MOOIYHUX e(heKTiB Hail-
HIXKYa y TPYIIi JOHEIE3MUITY, IO CBIIYUTD ITPO HOro Oe3neKy
Ta xopouny nepeHocumictb. Tutparist IXE noBuHHa 3miii-
CHIOBATKCSI MOCTYMOBO, 3 MOYATKOBUX 103 A0 JTOCSTHEHHS
HiboBOI epekTuBHOI H03u. dnsg monemnesuny (JoHekc®,
«AciHO») TUTpallis mpernapary MOYMHAEThCS 3 5 MT/100y
npotsiroM 1 Micsiist, 3 2-To Micsus i gaii st TpUBajaoro
JIIKyBaHHSI 3aCTOCOBYEThHCS 103a 10 Mr/mo0y.

VY nocnimxenHi E. Mori et al. [59] npu ouinui edek-
TUBHOCTI Ta 0€3MeKU JOHeIe3ny B 103i 10 MT TopiBHSIHO 3
wrane6o y 142 nmanienTis 3 JATJI 6yio mpogeMOHCTpOBaHO
MOJIIMIIEHHS KOTHITUBHMX (DYHKIIIM, sIKe 30epiraaocs mpo-
Tsrom 52 TvkHiB (6an 3a MMSE Ha 52-My TuxKHI pu 103i
10 mr: 2,8 &+ 3,5). ¥V Tux, XT0 OTpUMYBaB ILIAIE00, MOJIiM-
ILIEHHSI CIIOCTePiraaocs Micjsl MoYaTKy aKTUBHOTO JIiKyBaH-
Hs. [loka3HUKM HeponCcuxiaTpU4HOrO OMUTYBAJbHUKA
NPI Takox mosmimninyBaaucs y rpyIi noHemne3uty. Yacrora
Oy/Ib-sIKMX HeOaXkaHMX SIBUILL HE 301JIbLIIyBasIacs 3 TJIMHOM
yacy. TakuM Y4MHOM, TPUBAJINI MPUHOM JTOHETEe3UTy B 1031
10 Mr/mo0Oy mosiniinye KOrHiTUBHI (DYHKIIIT y MalieHTiB 3
ATJI mpotsirom 52 THKHIB, 6€3 30LIbIIEHHS pU3UKY KJTi-
HIYHO 3HAYYIIMX MTOPYIIEHb OE3IMeKHU.

V¥ po6ori E. Rowan et al. [60] owuiHOBaBCS BIUIMB J0-
Here3WIy Ha KOHILEHTpallilo i CTiKiCTh yBaru y naui€HTiB
3 JITJI ta XII. ITicasa 20 THXHIB JTiKyBaHHS JOHEIE3UIOM
JOCJTiIIHUKY 32 TOTTIOMOTOI0 KOMIT'IOTEPHUX TECTiB BU3HA-
Yyajii, HaCKIbKU TalliEHTH HAOJM3UINCS 10 HOPMU JUISI
CBOTO BiKY, TTIOPiBHSIBIIM iX 3 KOHTPOJbHO TPYIIOI0 JIIO/ICH
MOXUJIOTO BiKY, sIKi He MaloThb AeMeHii (n = 183, Bik 71-75
pOKiB). Pe3ynbraTul 1OCHiIKEeHHS MOKa3aiu, 1110 JIiKyBaH-
H$I TOHETIe3WJIOM MiIBUIIYE KOHIIEHTpPALlil0 YBaru B rpyrax
JTJI ta XIT Ha 38 Ta 56 % BiAnoBiAHO; CTIMKICTh yBaru —
Ha 22 ta 10 % BinnosinHo.

st Kopexlilii KOTHITUBHUX MOPYIIEHb y MaIli€EHTIB 3
I TJI y pa3i HerepeHOCUMOCTi a00 HeIOCTaTHBOI e(heKTUB-
HocTi IXE pekoMeHIy€eThCsI TpU3HAYEHHSI MEMAHTUHY SIK Y
BUIJISIAI MOHOTEparlii, Tak i B KOMOiHallil 3 aHTUXOJIIHECTe-
pasHuMu 3acobamu [57, 58].

D. Aarsland et al. mpoBenu TnojBiitHe ciine mnianeoo-
KOHTPOJIbOBAHE JIOCHIIXKEHHSI, TIPUCBSIYEHE BUBUYEHHIO

e(eKTUBHOCTI i 0e3MeKn 3aCTOCYyBaHHS MEMaHTUHY IIpU
XIT Ta ATJI, o cynpoBoaKyBaaucs K AeMeHIli€o (abo
BUPaXeHUMU KOTHITUBHUMU PO3jagaMM), TaK i eKCTparli-
paMiTHUMU TOPYLIEHHSIMU (MapKiHCOHI3MOM, aKaTU3i€10).
Jlo3a MeMaHTUHY Oyna (ikcoBaHoo — 20 mr/moby [62].
Pe3yabrati 11bOro AOCTIIKEHHS TOKa3aiu, 110 3aCTOCY-
BaHHSI MEMaHTUHY MPU3BEJIO 10 CTATUCTUYHO BipOTiTHOTO
TTOJIITIIEHHST TTOKA3HUKIB IIKaJIU 3arajJibHOr0 KJIiHIYHOTO
BpaxkeHHs (CGI) uepe3 24 THKHI TTOPIBHSIHO i3 3aCTOCY-
BaHHSM IUTane6o0 K y nmauieHTiB 3 XI1, Tak i y maiieHTiB 3
JATJIL. [Tpy upboMy 3HAYHE MOJIILIEHHS CIIOCTEPIiraaocs K
1100 KOTHITUBHOTO (DYHKITIOHYBaHHSI, TaK i IIIOI0 PYyXOBUX
(yHK11i#1, HOpMani3allil MoBeAiHKU, 3MEHIIEHHS CYTyTHbOT
Jernpecii, MoinieHHs 31aTHOCTI Malli€EHTIB 10 caMo00CITy-
roByBaHHs [62].

Y mnate60-KOHTPOJIbOBAHOMY PaHIOMi30BAaHOMY J1O-
ciimxenHi M. Emre et al. TakoX BUBYajach e(peKTUBHICTh
Ta Ge3reKa 3aCTOCYyBaHHsI MEMaHTUHY B JIIKyBaHHI Malli€H-
1iB 3 XIT a6o ATJI. Y xoni nociakeHHs Oy/i0 MoKa3aHo, 110
3aCTOCYBaHHSI MEMAHTUHY B 103i 20 Mr/no0y npotsirom 24
TU3KHIB TPUBOIUTD O 3HAYHOTO TOJIIIIIIEHHS TOKA3HUKIB
mkaau CGI mopiBHSIHO i3 3acTOCYBaHHSM I11a11e00 y maii-
enTiB 3 JATJI. Kpim Toro, 6yj0 BUSBJIEHO, 1110 Y Ialli€HTIB
3 [ATJI, siKi oTpuMyBaJIM MEMaHTHH, CIIOCTEPiragocs Bupa-
JKEeHE 3MEHIIEHHS TICUXIYHUX i MOBEIIHKOBUX CUMITOMIB
JIeMEHIIii MOPiBHSIHO 3 MalliEHTaMU 3 Li€I0 XBOPOOOIO, SIKi
oTpuMyBan ane6o (—4,3 6ana nmpotu +1,7 6ara 3a mKa-
qoro NPI-12; p=0,041) [63].

VY 2019 potii OyB onybikoBaHUIT BEJIMKWIT MeTaaHai3,
MIPUCBSTYCHUI BUBYCHHIO MOPIBHSUILHOI €(PEKTUBHOCTI Ta
oe3nexku MmeMaHTHHY 1 IXE sk 3aco0iB JliKyBaHHSI KOTHi-
TUBHUX PO3JIaJIiB, 1110 PO3BUBAIOTLCS MPY TaKMX Heilposie-
reHepaTUBHUX 3axBoploBaHHsX, sk XII, XA aco ATJI. ¥V
et MmetaaHanis yBiiinuim 15 PKJI. 3a naHuMM aBTOPIB 11bO-
ro MeTaaHaJlizy, MeMaHTUH HaJaBaB y CEPeIHbOMY OiJIbIII
BupaxeHuii, Hixk IXE, koporkocTpokoBuii (y MaciiTadbax
Mics11iB a00 TepIInuX POKiB XBOPOOU) MO3UTUBHUI BILJIUB
Ha KOHLIEHTpAIIil0 yBaru, MBUIKICTb TICUXOMOTOPHUX pe-
aK1iit i 00po0Ky iHGopMalii, a TAKOXK Ha BUKOHABYI (DYHK-
il y IMx natieHTiB [64].

YV 2020 porii 6y710 o1y0J1iKOBaHO OIHE 3 HAWOLIBIINX Ha
CBhOTOIHi JOCIIiIKEeHb €(DEKTUBHOCTI 3aCTOCYBaHHSI MEMaH -
tuHy ¥ IXE n1s cuMnToMaTuyHOro JiKyBaHHS I1eMEHLii
y peajibHill MOBCSAKACHHIN KIIiHiYHIN mpakTulli. ABTOpU
1ILOTO TOCITiXKEHHS TTOKa3aJIn, 1110 Y 68 % mallieHTiB 3 e-
MEHTHHUMU CTaHAMU Pi3HOTO FeHe3y 3aCTOCYBaHHSI MEMaH-
TiHY i/a60 IXE nmpu3BoauTh 10 3HAYHOTO IMOJIIMIIEHHS
KOTHITUBHOTO (hyHKIIIOHYBaHHS a00 MpUHAMHIi 10 HOro
crabinizanii (To0To Mo 3armobiraHHsS ab0 YHOBiITbHEHHS
MOAAJIBIIIOTO TPOTPeCyBaHHSI KOTHITUBHMX PO3JIaliB) Ha
TepMiH He MEHIIIe HiX 2—5 MicsIIiB, a 4acoM i Ha 3HAYHO
OinpIINit TepMiH [65].

Turpauis memaHTUHY (Memokc®, «AciHo») mipu A TJI
TMOBUHHA 3/iAICHIOBATUCS OiIbII MOBIILHO, HIXX TIPU XBO-
po6i AnbLreiiMepa, TOYMHAIOYM 3 5 MT i 3i 30i/IbIIICHHIM
Ha 5 Mr 1 pa3 Ha 1—2 TUKHIi 10 TOCSATHEHHS LIbOBOI 1031
20 mr. Ilpuitom mpenapaty TpuBa€ N0 THUX Iip, MOKUA KO-
PUCTb BiJl HOT0 3aCTOCYBaHHS MepeBaXkae HaJl MOXKIMBUMU
PUBUKAMM.
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151 Kopeklii MCUXOTUYHUX MOPYIIEHb, 32 BiICYTHOCTI
NpoTUNoKa3aHb, namieHtam 3 JTJI peKoMeHIyeThCsI BU-
kopuctoByBatu IXE [64, 66]. ¥ rocTpux cuTyalisx, 110
CYIIPOBO/IKYIOThCSI BUPAXKEHUM 30YIKEHHSIM, 3arpo3010
JUTSL SKUATTS 1 3M0pOB’S SIK CaMOTo Malli€eHTa, Tak i 0TOYylo-
YUX, PEKOMEH/IYETHCS 3ACTOCYBAHHS MaJIMX /103 aTUTTOBUX
HEUMPOJIENTUKIB (KJIO3aIliH ab0 KBeTiamiH). 3aCTOCYBaHHS
iHIIMX aTUIIOBUX a00 TUITOBUX HEUPOJENTUKIB (AaHTUIICH-
XOTHUKiB) HE pEKOMEHIYEThCA [67, 68].

s JikyBaHHSI CUHAPOMY ITapKiHCOHI3MY Y Malli€HTiB
3 A TJI peKoMeHIyeTbCSI BUKOPUCTOBYBATHU MperapaTyu Ha
ocHOBI JieBogonu [69, 70]. st Kopekiiii opTocTaTHIHOT
rirmoreHsii y mauieHTiB 3 I 'TJI 3acTOCOBYIOTbCS HEMEAUKA-
MEHTO3Hi MeToau (OMHTYBaHHSI HUXXHIX KiHIIIBOK, KOpEK-
11is1 BOIHO-COJBOBOTO PEXUMY, 301JIbILIEHHS] CTIOXKMBAaHHSI
BoaM 110 2 11/mody) [71, 72].

HemennkaMmeHTO3HI MeToAM JIiKyBaHHSI KOTHITUBHUX
MOpyIleHb MOBUHHI BKIIIOYATH MPaBUJIbHE XapuyBaHHS, J0-
CTaTHIO (bi3MYHY aKTUBHICTb, IiABUILEHHS KOTHITUBHOTO pe-
3ePBY IIUISIXOM KOTHITUBHUX TPEHiHTiB, PO3BUTKY COIiaJIbHUX
3B’SI13KiB, 3HWXKEHHSI PiBHSI IeTNpecii, BAKOHAHHS PO3YMOBUX
Ta (bi3MUYHUX BIIpaB, TPEHYBaHHSI YTPMMaHHS OajaHcy i 3a-
noOiraHHs MaaiHHIO, apoMaTteparito, My3UuKoTeparito, apT-
Tepalliio, Macax, IICUXOTepallilo, IICUXOOCBITY IaIliEHTa Ta
YJIeHIB 110T0 CiM’1, OpraHi3allilo MOBCSIKIEHHOI aKTUBHOCTI.

BUCHOBKMU

— JATJI 3yctpivaeTbest mpubiausHo y 10 % manieHTiB i3
neMeHitieto. Llst xBopoOa CyrpoBOIKYETHCSI BAapiaTUBHUM
piBHEM KOTHITUBHMX (DYyHKIIiH, Bi3yaJIJbHUMU TalOMHA-
issMM Ta ImapKiHcoHi3MoM. Cepen ii CHMIOTOMIB TaKOX €
CUHKOTIE, YacTi HECIIPOBOKOBAHI MajiHHS, PO3JaJu CHY,
OpTOCTaTUYHA TiMOTEeH3isl, HETpPUMAaHHSI Cedi Ta JeIpecis.

— Jiarnoctuka I TJI ckiamaetbcs 3i 300py ckapr i
aHaMHe3y, HeBpPOJIOTIYHOTO OIJISINy MalieHTa, jJabopa-
TOPHUX AOCHiIXeHb Ta 6iomapkepiB. st nudepeHiaab-
HOI TiarHOCTUKM 3 iHINUMW MPpUYMHAMM JE€MEHILil i map-
KiHCOHI3MY PEKOMEHJIYEThCSI MPOBEAECHHSI CTPYKTYPHOI
Heiiposisyanizanii (MPT/KT); y ckimagHuUX KJIiHIYHUX
BUMAAKaX — BUKOHAHHS cuMHTUIpadii Miokapma 3 pami-
odapMaleBTUIHUM HOIOM Ta OMJHO(MOTOHHOI eMicCiiiHOI
KOMIT' I0TepHOI ToMorpadii, moaicoMmHorpadii. s omiHKmI
CTYMEHs KOTHITUBHOIO 3HVKEHHSI B IMHAMIlli y TTAIliEHTIB 3
JTJI peKoMeHIY€EThCSI BUKOPUCTOBYBATH CTaHIAPTHI IIKa-
1 (MoCA-tect, MMSE).

— Jluist 1ikyBaHHST KOTHITUBHUX nopyiieHb npu A TJI
PEKOMEHIOBaHI iHTiO6ITOpU XoJliHecTepa3u — JOHEMNe3uJ,
rajiaHTamiH, puBacturMuH. [1pu ix mopiBHSIHHIM eheKTUB-
HOCTI HaliKpalty 6e3reKy Ta 100py mepeHOCUMiCTh Ma€ J10-
Here3w . Monotepartio IXE BUKOpUCTOBYIOTH ITpH JIETKiit
Ta IOMipHiil hopMi IeMeHIIil, MeMaHTUH — ITIOMIipHili Ta
TSDKKiN hopmi abo mpu HenepeHocumocTi IXE. 3a BincyT-
HOCTi MO3UTUBHUX Pe3yJIbTaTiB peKOMEHI0BaHe KOMOiHO-
BaHe JikyBaHHs IXE 3 MemaHTUHOM.
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Dementia with Lewy bodies: a review of recent protocols and guidelines

Abstract. The review presents current ideas about the clinical
picture, criteria, diagnosis and treatment of dementia with Lewy
bodies, which accounts for approximately 10 % of dementia cases.
The 2018 NICE guidelines and the unified clinical protocol for
primary, secondary (specialized), tertiary (highly specialized) and
palliative medical care of the Ministry of Health of Ukraine note
that cholinesterase inhibitors (CEI) alone are used for mild and

moderate forms of dementia, memantine is used for moderate and
severe forms, or in case of intolerance to CEI. In the absence of
positive results, combined treatment with CEI and memantine is
recommended. Today, this is the optimal therapy protocol in many
countries of the world.

Keywords: dementia with Lewy bodies; current guidelines; done-
pezil; memantine
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Maintaining professionalism
and ethical principles in neurology:
considerations for clinical practice
and medical education in a rapidly

changing world

Abstract. This review explores the significance of maintaining professionalism and ethical principles in
neurology, focusing on their role in clinical practice and medical education. In medicine, professionalism
is a multifaceted concept that entails upholding clinical proficiency, putting the needs of patients first, and
abiding by moral precepts, including beneficence, fairness, and respect for patient’s autonomy. The intri-
cacy of neurological problems, the speed at which technology is developing, and the ethical conundrums
surrounding informed consent, end-of-life care, and unequal access to cutting-edge treatments provide
particular difficulties for the field of neurology. This review synthesizes research findings and guidance to
offer practical insights for clinical practice and medical education. The literature search was performed in
Scopus, Web of Science, PubMed, EBSCO, The Cochrane Library, Embase, and Global Health databases.

» o« » o« » o«

Search terms included “professionalism”, “neurology education”, “ethics in neurology”, “interdisciplinary
collaboration”, “emerging technologies”, and “patient-centered care”. Relevant studies were used to formu-
late key definitions, consider the importance of professionalism and ethical challenges in neurology, as well
as the impact of technical innovations on clinical practice and strategies for integrating professionalism into
medical education. Research shows that including ethics in neurology training strengthens decision-making,
communication, and critical thinking. Practical techniques for fostering professionalism in students and
residents were emphasized, including case-based discussions, reflective practices, and mentorship. Some
of the significant issues identified are managing conflicts of interest, resolving gender, ethnic and cultural
differences in ethical standards, and balancing technical improvements and ethical considerations like equ-
ity and privacy. Strong institutional support and cooperative interdisciplinary approaches were essential
for advancing moral behavior. The review highlights the necessity of a comprehensive strategy to uphold
ethics and professionalism in neurology. To guarantee high-quality, patient-centered care, it is essential to
prioritize interdisciplinary teamwork, incorporate ethical training into the curriculum, and address systemic
issues. This educational and methodological review lays the groundwork for further discussions and research
aimed at overcoming challenges in modern neurology.

Keywords: professionalism; ethics; neurology; clinical practice; medical education; interdisciplinary collabora-
tion; review
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Introduction

As professionalism is often seen as a cornerstone of good
medical practice, therefore clinicians and medical educators
must consistently demonstrate professional behavior [1, 2].
While explaining the entire meaning of professionalism may
be challenging, the four core values of medical professiona-
lism are patient-centered care, fair and ethical stewardship of
resources, integrity and accountability, and pursuit of exce-
llence [3]. In addition, there seems to be a consensus on the
core professional values and obligations of physicians: 1) to
uphold the primacy of patients’ interests, 2) to achieve and
maintain medical competency, and 3) to abide by high ethical
standards [4]. The principles of autonomy, beneficence, non-
maleficence, and justice must be harmonized, often requiring
nuanced decision-making and considerable ethical judgment
[5]. The American Accreditation Council for Graduate Medi-
cal Education mentioned professionalism as one of six general
competencies applicable to every specialty and formulated the
following requirements (Panel 1) [6]:

— Demonstrate respect, compassion, and integrity; a re-
sponsiveness to the needs of patients and society that super-
sedes self-interest; accountability to patients, culture, and
the profession; and a commitment to excellence and ongoing
professional development.

— Demonstrate a commitment to ethical principles
about the provision or withholding of clinical care, confi-
dentiality of patient information, informed consent, and
business practices.

— Demonstrate sensitivity and responsiveness to pa-
tients’ culture, age, gender, and disabilities.

In addition to professionalism, it is essential to ap-
preciate the meaning of professional competence, which
R.M. Epstein and E.M. Hundert defined as the habitual and
judicious use of communication, knowledge, technical skills,
clinical reasoning, emotions, values, and reflection in daily
practice for the benefit of the individual and community be-
ing served [7].

In neurology, professionalism is significant due to neuro-
logical disorders’ unique and often profound nature [4]. These
conditions frequently involve chronic, life-altering impacts
beyond physical health, deeply affecting patients’ emotional
and social well-being. Neurologists must navigate intricate
diagnostic pathways and provide compassionate, evidence-
based care, balancing medicine’s scientific and humanistic
dimensions. However, professionalism in neurology faces
significant challenges in today’s healthcare environment. The
commercialization of medicine, increasing legal and regula-
tory demands, and poorly designed regulations place external
pressures on neurologists, often leading to conflicts between
systemic obligations and patient-centered care [4, 8]. Rapid
market-driven changes, increasing administrative burdens,
and strict documentation requirements often intrude on
clinical time and risk, eroding the quality of neurological care
[4, 9]. These systemic demands also diminish physicians’
fulfillment and satisfaction, creating a tension that requires
neurologists to critically reflect on their responsibilities while
ensuring that patient welfare remains paramount [4].

Overall, the landscape of modern healthcare presents
growing challenges to maintain professionalism. Financial

and administrative constraints in modern medicine detract
from the humanistic aspects of care, creating tension be-
tween efficiency and empathy [10]. Professionalism may
serve as an anchor in this rapidly changing environment. It
ensures that neurologists remain committed to the huma-
nistic dimensions of medicine, placing patient welfare at the
forefront while navigating systemic and technological chal-
lenges. This article explores the principles of professionalism
relevant to clinical practice and professional training in neu-
rology, focusing on continuous education and professional
development and addressing strategies for upholding these
values amidst contemporary healthcare challenges.

Professionalism in neurological clinical
practice

Professionalism in neurology represents an unwavering
commitment to prioritizing patient welfare, maintaining
clinical competence, and adhering to ethical and huma-
nistic principles. About 30 years ago, the American Academy
of Neurology (AAN) espoused a broad concept of profes-
sionalism encompassing traditional moral principles of re-
spect for the autonomy of patients, beneficence as the gui-
ding principle for decisions about the care of individuals, and
justice in the distribution of health care [4]. More recently,
AAN emphasized that, beyond technical expertise, profes-
sionalism encompasses integrity, accountability, respect for
patient autonomy, and justice in care delivery. It reflects the
moral contract between society and the medical profession,
ensuring that trust remains the foundation of the physician-
patient relationship [9].

Neurologists face distinct challenges due to the intri-
cate nature of nervous system disorders, which often involve
complex diagnostic processes and long-term management
strategies. Conditions such as epilepsy, multiple sclerosis,
or amyotrophic lateral sclerosis carry significant physical,
emotional, and social burdens for patients and their families.
Building trust between healthcare providers and patients is
crucial for effective treatment and positive health outcomes.
Active listening, thorough communication, and demonstra-
ting care and competence are key behaviors that foster trust
[11]. Neurologists often work in systems where reimburse-
ment structures prioritize procedure-based interventions
over comprehensive evaluation and management, placing
additional stress on the physician-patient relationship [4].
Navigating these pressures requires a steadfast commitment
to upholding professional values, even when external forces
threaten to undermine them [9].

Recent advances in neuroimaging, genomics, neurosci-
ence, and technology, including artificial intelligence-based
diagnostics, robotics, and neuroenhancement therapies, are
transforming neurology, offering new diagnostic and thera-
peutic opportunities [9, 12, 13]. While these innovations
enhance diagnostic accuracy and treatment outcomes, they
raise critical questions about equity, accessibility, and privacy
[4, 9]. While promising, many technological advancements
remain far from universally understood or accepted, necessi-
tating a reassessment of ethical considerations to ensure ad-
herence to professional codes of conduct. Neurologists must
thoughtfully integrate these advancements into their prac-
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tice, ensuring that technological progress aligns with the core
ethical principles of their profession [13]. In addition, these
innovations may create tensions between evidence-based
medicine and respecting patient autonomy, particularly in
chronic pain management and surrogate decision-making
for patients with impaired capacity [14]. Furthermore, the
high costs of emerging technologies raise concerns about
justice and equitable resource allocation, requiring neurolo-
gists to balance accessibility with fairness while ensuring that
these advancements align with ethical standards and serve
the best interests of patients [4, 14].

Cultural and societal diversity further complicates ethi-
cal decision-making in neurology. Differing cultural values
and societal norms can influence attitudes toward autonomy,
family involvement, and end-of-life care. These differences
can lead to moral conflicts, particularly in cases where pa-
tient and family expectations clash with medical recommen-
dations or established ethical principles. The global nature of
healthcare today necessitates neurologists develop cultural
competence to navigate these complexities effectively [15].
Understanding and respecting cultural differences is essen-
tial for building trust and ensuring that care aligns with the
patient’s values and beliefs.

At the heart of professionalism lies the neurologist’s abi-
lity to integrate science with humanistic care. This involves
respecting patient autonomy, fostering shared decision-
making, and preserving the dignity of individuals living with
chronic or debilitating conditions. Integrating professional
knowledge with empathy, supported by critical reflection,
is essential for advancing humanistic medical practice [16].
Neurologists are encouraged to continuously align their
clinical practices with the highest ethical standards while
navigating the dynamic demands of modern medicine [9].

Finally, professionalism in neurology extends beyond
patient care to include mentoring and advancing the field.
Effective mentoring significantly impacts neurologists’
career choices, academic productivity, and professional
trajectories [17]. Across generations, neurologists consis-
tently value personal characteristics, patient interactions,
and healthcare team dynamics as central to professionalism
[18]. Through education, neurologists pass on the impor-
tance of professionalism, emphasizing the integration of
compassion, integrity, and technical expertise. This ensures
that neurology continues to address patients’ needs with
empathy and skill, even within an increasingly complex
healthcare landscape [9].

Maintaining ethics in neurological
practice

Ethical considerations in neurology are multiface-
ted, often lying at the intersection of clinical care, legal
frameworks, and societal expectations. Neurologists must
navigate these complexities while ensuring their practice
aligns with ethical principles and prioritizes patient wel-
fare. Ethical considerations in neurology involve applying
core principles such as beneficence, non-maleficence, au-
tonomy, and justice to neurological practice and research
[19]. The AAN emphasizes that the humanistic core of
neurology involves the art of listening, empathy, and com-

munication — elements as vital as the scientific founda-
tion of the field [9].

Promoting institutional support is critical for sustaining
professionalism and ethical behavior in neurology. Hospitals
and healthcare organizations must provide robust resources
to support ethical practices. This includes establishing clear
procedures for addressing ethical breaches, creating suppor-
tive environments for ethical decision-making, and fostering
a culture that prioritizes patient welfare above all else [20].
Neurology can advance its commitment to professionalism
and ethics by addressing these challenges and embracing
these perspectives, ensuring high-quality, compassionate
care for all patients.

End-of-life care

Neurology often involves conditions with progressive and
incurable trajectories, such as amyotrophic lateral sclerosis,
multiple sclerosis, and advanced dementia. These conditions
present significant ethical challenges for patients, families,
and clinicians [21, 22]. Ethical dilemmas frequently arise
when determining the appropriateness of life-sustaining in-
terventions versus palliative care. Neurologists play a vital
role in aligning care with patient’s values and goals through
early discussions about prognosis, goals of care, and advance
care planning [23]. The AAN highlights the neurologist’s
pivotal role in defining high-quality palliative and end-of-
life care, emphasizing the importance of early advance care
planning and aligning treatments with patient values [9]. A
holistic approach to palliative care is essential for addres-
sing the physical, psychological, social, and spiritual needs
of patients with neurological conditions. Such an approach
alleviates suffering and improves patients’ and their caregi-
vers’ overall quality of life [21, 23]. Neurologists can navigate
these challenges by fostering shared decision-making and
emphasizing patient-centered care, ensuring treatment plans
honor individual preferences while maintaining professional
and ethical standards.

Emerging technologies and ethical challenges

As mentioned above, recent advances in science and
technology offer transformative potential for diagnosing and
treating neurological disorders while introducing significant
ethical complexities [12, 24]. Integrating Al in diagnostics
introduces methodological complexities and necessitates
transparency to ensure these tools enhance, rather than de-
personalize, patient care [4, 25]. These innovations require
careful ethical considerations to ensure their implementa-
tion enhances patient care without compromising core ethi-
cal principles [26]. For instance, Al-driven diagnostic tools
must be deployed in ways that complement, rather than re-
place, the physician’s judgment. At the same time, telemedi-
cine must ensure equitable access for all patients, regardless
of socioeconomic status.

Many experts emphasize the need for globally coordina-
ted ethical guidelines, robust privacy measures, and strategies
to address potential biases in neurotechnology [12]. Howe-
ver, these innovations raise significant ethical concerns re-
garding privacy, autonomy, equity, and informed consent. As
the AAN highlights, neurologists must ensure that techno-
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logical progress aligns with humanistic principles, balancing
innovation with their profession’s core ethical responsibili-
ties to serve patients’ best interests [9]. Achieving respon-
sible innovation in brain science requires interdisciplinary
collaboration and public engagement to address these ad-
vancements’ ethical, legal, and social implications [24, 27].

Conflicts of interest

Commercial influences in healthcare, such as pharma-
ceutical partnerships and research funding, can create con-
flicts of interest that risk compromising patient care. These
conflicts arise when external pressures or financial incentives
influence clinical decisions, often without the healthcare
professional’s awareness [28]. Financial incentives linked to
physician-industry relationships or institutional pressures to
prioritize profitability over patient-centered care can under-
mine ethical decision-making [29, 30]. Current self-regula-
tion measures are insufficient to protect patients’ interests
fully, prompting calls for more stringent regulations, such
as eliminating small gifts and pharmaceutical samples and
ensuring robust disclosure practices [31]. Neurologists must
recognize and address these conflicts, maintaining trans-
parency about potential influences and prioritizing patients’
needs. Ultimately, safeguarding the trust in the patient-phy-
sician relationship requires neurologists to uphold the high-
est ethical standards and ensure that external pressures do
not compromise clinical decisions [28, 30].

Informed consent

Informed consent is a fundamental ethical and legal
requirement in clinical medicine, including neurology,
particularly in high-stakes scenarios such as experimental
treatments and research involving patients with neurologi-
cal disorders. The process has evolved from providing infor-
mation to a shared decision-making model between patients
and physicians [32]. Challenges arise when obtaining con-
sent from patients with neurodegenerative disorders (e.g.,
Alzheimer’s or Parkinson’s disease), where cognitive im-
pairments may affect decision-making capacity [33]. Neu-
rologists must carefully balance the need for comprehensive
information about risks, benefits, and uncertainties with sen-
sitivity to these discussions’ emotional and ethical complexi-
ties [4]. In the context of research, ensuring valid consent
for first-in-human trials presents unique ethical dilemmas,
particularly when patients face limited treatment options.
Investigators must rigorously evaluate participants’ capacity
to consent while addressing the ethical challenges associated
with their vulnerability [34]. As neurological research and
practice continue to advance, maintaining transparency and
prioritizing patient autonomy will remain central to uphol-
ding the ethical principles of informed consent.

Equity in access

Ensuring equitable access to advanced therapies, such as
biologics for multiple sclerosis or gene therapies for rare neu-
rological conditions, is a growing ethical imperative. These
therapies offer transformative potential but often come with
high costs, creating significant barriers to access, particularly
in low- and middle-income countries [35, 36]. Disparities

in healthcare systems, diagnostic capabilities, and socioeco-
nomic factors further exacerbate these challenges, highligh-
ting the urgent need for equitable solutions. To address these
barriers, researchers and stakeholders emphasize the impor-
tance of innovative approaches in clinical, regulatory, and
reimbursement frameworks. Collaborative efforts between
governments, pharmaceutical companies, clinicians, and
patient advocacy groups are essential to ensure these thera-
pies’ safe and cost-effective implementation [36]. Additio-
nally, promoting diversity in scientific leadership and foster-
ing research in underserved regions can help bridge the gap
in access to advanced treatments [37].

Balancing the high costs of innovative therapies with
considerations of accessibility and justice remains a critical
challenge for neurologists. By prioritizing patient-centered
care and advocating for equitable healthcare policies, the
medical community can work toward ensuring that all pa-
tients, regardless of socioeconomic status, can benefit from
these advancements.

Professional values and ethical aspects
in education

Professionalism and ethics are deeply interconnected
and play a crucial role in the education of future neurolo-
gists. Understanding and integrating these values are essen-
tial for shaping neurologists with high-level soft skills. Below,
we highlight elements that contribute to this topic.

Cultivating professionalism

A strong foundation in neurological sciences, diagnostic
techniques, and treatment strategies is paramount for effec-
tive neurology education. This requires long and arduous
academic training, hands-on clinical experience, and a de-
sire for continuous professional development. During their
training, resident doctors develop the ability to think criti-
cally, solve problems effectively, and apply evidence-based
medicine, which also includes the formulation of differential
diagnoses, and the creation of individualized treatment plans
tailored to each patient [38].

Strengthening ethics training is fundamental to fostering
a deeper understanding of ethical principles among neuro-
logy trainees. The curriculum can achieve this by incorpora-
ting case-based discussions, simulation exercises, and reflec-
tive practices. Such strategies help trainees develop critical
thinking skills and an ethical compass, preparing them to
navigate the complexities of modern neurological practice
[39].

Effective communication is another critical component
of neurology education. Students must learn to communi-
cate clearly and empathetically with patients, families, and
colleagues. This includes providing clear explanations that
are sensitive to the patient’s level of education and cultural
background, active listening, and maintaining respectful re-
lationships. D. Larriviere and H.R. Beresford highlight the
critical role of communication in demonstrating professional
competence and building trust [4].

Adherence to the code of professional conduct is equal-
ly critical. Trainees must realize the importance of ethical
guidelines, respect for patient autonomy, and the assurance
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of confidentiality. A thorough understanding of informed
consent, navigating ethical dilemmas, and familiarizing
with healthcare legal frameworks are essential skills for fu-
ture neurologists [19].

In addition, neurology education must accentuate col-
laboration with other healthcare professionals. Interdisci-
plinary partnership plays a pivotal role in addressing ethical
challenges. Neurology often involves complex cases that re-
quire input from various specialties. Neurologists can ensure
comprehensive and ethically sound patient care by fostering
teamwork and shared decision-making. Collaborative ap-
proaches enhance patient outcomes and create opportuni-
ties for ethical dilemmas to be discussed and resolved col-
lectively [40]. These competencies ensure neurologists are
well-prepared to provide comprehensive, patient-centered
care in complex, collaborative environments.

Ethical considerations in education

Faculty play a critical role in shaping the ethical develop-
ment of neurology trainees through role modeling and men-
torship. Educators who exemplify professionalism, ethical
behavior, and a commitment to patient well-being set a po-
werful example for their students to follow. As J.D. Greens-
pan emphasizes, educators need to uphold high ethical stan-
dards themselves, as their behavior significantly influences
the values and practices of their trainees [41].

Ethics education should be integrated into the neurology
curriculum instead of being treated as a standalone subject.
Case discussions, exploring ethical dilemmas, and enga-
ging in reflective practice are effective strategies for helping
trainees develop their ethical reasoning skills. D. Jeder em-
phasizes the significance of embedding ethics education in
broader teacher training to ensure its meaningful and endur-
ing impact [42].

Formal assessment and feedback are also essential com-
ponents of training. Regular formative and summative evalu-
ations give trainees valuable insights into their strengths and
areas for improvement. These assessments help them refine
their ethical decision-making and cultivate a strong foun-
dation. D. Larriviere and H.R. Beresford advocate for inte-
grating teaching and role modeling of professionalism at all
levels of training to reinforce these principles [4].

Precise mechanisms must be in place to address ethi-
cal violations or unprofessional behavior. Institutions
should establish transparent reporting, ensure due pro-
cess, and apply appropriate sanctions when necessary.
C. Maphosa underscores the importance of accountability
in maintaining professional ethics, emphasizing that such
systems protect the integrity of the educational and clini-
cal environment [43].

Neurology education should strongly emphasize patient-
centered care, prioritizing patient well-being, autonomy, and
respect in all aspects of clinical decision-making. Trainees
must learn to align their medical recommendations with the
patient’s values and preferences. Campbell et al. note that
educators are responsible for instilling moral awareness in
their students, ensuring that the training process imparts
knowledge and fosters a deeper understanding of the moral
dimensions of patient care [44].

Conclusions

Maintaining professionalism in neurology involves a
balance between humanistic and ethical principles, on the
one hand, and the complex demands of patient-centered
care and evolving legal, financial, societal, and technologi-
cal contexts along with the rapidly changing environment,
on the other hand. Neurologists must combine technical
knowledge with empathy to build trust and encourage pa-
tient participation. Maintaining professionalism guaran-
tees that neurologists deliver fair, patient-centered care
and preserve the integrity of their practice despite outside
obstacles like budgetary limitations and technological
complexity. Nurturing the humanistic foundation of the
physician-patient relationship is critical, especially in the
face of increasing external pressures. By adhering to prin-
ciples of autonomy, transparency, and equity, neurologists
can navigate these challenges while maintaining the high-
est ethical standards. In a healthcare environment that is
constantly evolving, neurological practice must continue to
reflect compassion and progress through ongoing reflection
and ethical education.

Future neurologists must be trained in professionalism
and ethics through integrated curricula, good mentoring,
and demanding training. Training programs can equip stu-
dents to handle the intricacies of contemporary neurology by
enhancing their communication, collaboration, and ethical
reasoning abilities. Professionalism is maintained as a fun-
damental principle in training through strong procedures for
handling ethical transgressions and role modeling by instruc-
tors.

Challenges in the rapidly evolving field of neurology
include resolving treatment disparities, ethically using
new technologies, and balancing clinical responsibilities
and ethical standards. To overcome such barriers, a mul-
timodal strategy, including improved ethics education,
interdisciplinary cooperation, and institutional support.
In a rapidly changing world, neurologists must maintain
professionalism in an increasingly complicated healthcare
system while providing compassionate, equitable care by
developing cultural competence and universal ethical
principles.
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’HaLioHQAbHMI YHIBEPCUTET OXOPOHM 3A0P0B s YikpaiHu imeHi M., LLyrvka, m. Kuis, YkpaiHa
SHawjioHanbHM MeamnydHn yHiBepcuTteT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa

MiATPMMAOHHS NPOPECIOHAAIZMY TA 3ACAA €TUKM B HEBPOAOTIT: MiPKYBCOHHS LLLOAO KAIHIY4HOT NPAKTUKN
i MEAWYHOI OCBITU Y CBITi, LLLO LUBUAKO 3MIHIOETbCS

Pesiome. B orsni BUCBIT/IEHO BAasKIMBY POJIb MiATPUMAHHS ITPO-
decioHasi3My Ta €eTUKM B HEBPOJIOTii, 30KpeMa iXHE 3HAYCHHS
IUTST KJTIHIYHOI MPaKTUKY i MenndHoi ocBith. [Ipodecionanizm y
MEIMIMHI € 6araTOrpaHHUM MOHSTTSIM, 1110 OXOILUTIOE TOCTiliHe
MiIBUILEHHS KBatidikallii Ta KJIiHiYHOT KOMITETEHTHOCTI, piopu-
TETHICTb MOTPEO MALLIEHTIB i AOTPUMAHHS MOPAJTbHUX IPUHLIMIIIB,
SIK-OT JOOPO3UWINBICTD, CIIPABEIJIMBICTD Ta ITOBara 10 aBTOHOMIl
nauieHTa. CKJIagHICTh HEBPOJOTIUHUX PO3JIadiB, CTPIMKUIA PO3-
BUTOK TEXHOJIOTiii Ta €TUYHi AMJIEMU, TOB’s13aHi 3 iH(popmoBa-
HOIO 3roJI010, MaJiaTUBHOIO JTOMOMOIOI0 i HEPIBHUM JOCTYIOM
10 IHHOBaLiiHUX METO/IB JIIKyBaHHSI, CTBOPIOIOTh YHiKaJIbHi BU-
KJIMKY SIK JUIS KJIHIYHOT MPaKTUKU, TaK i AJIsI MEIUYHOI OCBIiTH
i1 mpodeciitHOro po3BUTKY. Y 1IbOMY OIS y3araJbHIOIOTHCS pe-
3yJIBTATH JOCTIIKEHD i peKOMeHIallil 1JIsl HafaHHS MPaKTUIHUX
Topaj IoA0 KJIiHIYHOI MPaKTUKU i OCBITH B HeBpoJIoTii. [Tomryk
JliTepaTypu MpoBeAcHU y 6azax maHux Scopus, Web of Science,
PubMed, EBSCO, The Cochrane Library, Embase Ta Global
Health 3a HactynHumu TepmiHamu: «rpodecioHanizmMm», «ocBita
B HEBPOJIOTii», «€TUKA B HEBPOJIOTii», «MiKAUCLIUIITIHAPHA CIIiB-
Tpalisi», «HOBITHi TEXHOJIOTii» Ta «IMalliEHT-LIEHTPUYHA JOTIOMOTa».
Biniopani nocnimkeHHst Oyav BUKOPUCTaHI 1U1st (hopMyTIOBaHHS
KJTIOUOBHUX TIOHSITh, PO3IJISIY 3HAUEHHS podecioHatizMy i eTry-
HUX BUKJIMKIB y HEBPOJIOTii, a TAKOX BIUIMBY TeXHIUHMX iHHOBAIIilt
Ha KJIiHIYHY NPaKTUKY Ta CTpaTerii iHTerpalii npodecioHanizmy B

MEIUYHY OCBITY. Pe3ybraTi 1OCiIKeHb MTPOIeMOHCTPYBAIIH, IO
BKJTIOUEHHS MEIMYHOI ETUKH 0 TIPOTPaMU HaBYaHHS B HEBPOJIO-
Til aCOILIOETHCS 3 TOMIMIIEHHSIM YXBaJIGHHSI pillleHb, KOMYyHiKa-
11i1 Ta KpUTUYHOTO MUCJIEHHS. Bu3HaueHi mpakTU4Hi MiaxXoau 10
(opMyBaHHsI TTpodhecioHaTi3My y CTYICHTIB Ta iHTEpHiB, 30KpeMa
00TOBOPEHHS KJIIHIYHUX BUIAAKIB, pehJIeKCUBHI ITPAKTUKU i1 Ha-
CTaBHULTBO. KITI0UOBi eTUYHI BUKJIMKY B HEBPOJIOTIUHIN ITPAKTUILI
MOB’sI3aHi 3 yIpaBIiHHIM KOHMJIIKTOM iHTepeciB, ypaxyBaHHIM
FeHJIEPHUX, ETHIYHUX i KYJIBTYPHUX OCOOJIMBOCTEN MALiEHTIB Ta
MOIITYKOM 0ajlaHCy MixX HAyKOBO-TEXHIYHUMU OCATHEHHSIMU W
€TUYHUMM acTleKTaMHU, SIK-OT PiBHICTh i KOH(DimeH1iliHicTh. Ha-
niliHa MATPUMKa 3 O0KY iHCTUTYIIiil Ta 00’ € THAHHS 3yCUIb ITPe/I-
CTaBHUKIB Pi3HUX crellialbHOCTe chepu OXOPOHU 3A0pPOB’S
€ KPUTUYHO BAXKJIMBUMHU Yy TIPOCYBAaHHI €TUYHMX IiHHOCTEH. B
OIJISIAI MiAKPECIIOEThCSI BaXJIMBICTh KOMILIEKCHOTO IMiAXOMY A0
MiATPUMAaHHS €TUKM i mpodecioHanizMy B HeBpoJiorii. s 3a-
Oe3reyeHHs SIKiCHOT Ta MalliEHT-IIECHTPUYHOI TOTTIOMOTHY BaXJTMBO
PO3BUBATU MiKIUCIUTIUTIHAPHY CITiBITPALIO, iIHTETPYBaTH OCHOBU
€TUKM 10 HaBYAJIbHUX MPOrpaM i MaTU CUCTEMHMI MiaXia 10 BUPi-
meHHs mpobiem. Lleit orisin HaBYaTbHO-METOIUYHOTO XapaKTepy
CTBOPIOE MiATIPYHTSI IS TOAAJBIINX TUCKYCiii i TOCiIKeHb, CIIpsI-
MOBaHMX Ha MOIOJIaHHS BUKJIMKIB Y Cy9acHiil HEBPOJIOTii.
Kir04oBi cJi0Ba: npodecionanizm; eTuka; HeBPOJIOTis; KIIiHIYHA
MPpaKTUKa; MeIMYHA OCBITA; MiXKIUCIUILTIHAPHA CITiBITPALIST; OTJISI
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Qizviko-ximidHm iHcTutyT iM. O.B. borarceikoro HAH Ykpainm, m. Oaeca, YkpaiHa

IiBBiKOBUM IOBiA€M AIKAPCbLKOro 3acoby ¢peHasenam,
3ano4YaTKiBLS HOBOro HAOYKOBOIrO HAMPSMY Y BiTYNIHSHIN

MeAWUVHI «BincbKOBAO NCUXOPAPMAKOAOTiS»

Pestome. @Penazenam e 00num iz nepuiux npenapamie — noxionux 6enzodiazeniny (B13), cunmesosanoeo y CPCP
i 6nposadacenoeo y meduuny npacmuxy y 1974 poui. Hoeo po3po6ka 6yaa wacmunoio pobomu 00ecbKux 64eHux y
eanysi meduunoi ximii, papmayesmurxu ma ncuxogpapmarxonoeii. [lpenapam 6yno cmeopero cymicno ¢ Odecvbkomy
depocasromy ynieepcumemi im. I.1. Meunuxosa ma Pizuxo-ximiunomy incmumymi AH YPCP ons aikyeanns ne-
80316, MPUBOICHUX CMAHIB, O3COHHS, A MAKO0IC 051 DOCACHEHHS 3ACNOKITAUB020 | RPOMUMPUBOICHOLO0 eheKm).
Tpusanuii uac mabaemxu penazenamy (0,5 me) 6yau wmamnum 3acooom meoutHoi 0onomoeu 045 CUA08UX CPYK -
myp i cun yusinvroi obopornu 6 CPCP. I[Ipenapam suxopucmogyemocs i cb0200Hi, Xo4a y 0esKux Kpainax io2o
3acmocysants oomediceHe uepe3 NOMeHYilHi pu3uKy 045 300pos’a. Y pobomi cucmemamu308ano HaAyKoesi dxcepena
ma Kopomko npedcmasneno i0oMocmi w000 CMEoPeHHs li MeOUuUH020 GUKOPUCIAHHS (peHasenamy. Buseaeno,
wo, Hezeaxcaiouu Ha doseull nepiod euxopucmanus BJ13, cmasnenus 0o Hb020 6ce e AUUAEMBCS He2AMUBHO
yhepeodceHuM i Hacmo He Mae Haykosoi dokazoeoi 6azu. [edanri uacmiwe AyHaroms 3aKAUKU 00 002060peHHS
sukopucmanHs y meduuniit npaxmuyi bJ[3 3 dompumanuam imKux euU3Ha4eHs i KOHYEnmyanbHoi cmpoeocmi y
KOMeHmapsax w000 Hux. 3podaero 3a2anrvHull 6UCHOBOK, wjo nepegaeu 8id sukopucmannsa bJ13y mexcax nanexcnoi
MeOUHHOI npaKmuKu 3Ha4Ho nepesepuLyoms ixni nobiuni epekmu.

Kii0uoBi ciioBa: genazenam; benzodiazeninu; siiicokoea papmaxonoeis; nobiuna 0is; cmuemamusayis BJI3

Y upomy poui BUNoBHIO€ETHCS 50 POKiB Bijl MOSIBU Ha
dapmareBTuuHomy puHKy CPCP (deHaszernamy, moxinHoro
oeHzomiazeniny (b13), sikuii cTaB SICKpaBUM €Mi30/10M B ic-
TOpil BiTun3HsiHOI hapmakosorii. Y cepeauni 1970-x pokiB
BUHMKJIa HaraJbHa MOTpeda y BITYM3HSIHOMY TpaHKBiTi3a-
Topi (MOTpiOeH OyB MOTYKHUI aHKCIOJIITUK). SKi 11T LIbOTO
Oynu migcraBu?

VY 1950-x pokax Bigdysnacs Tak 3BaHa rcuxodapma-
KOJIOTiYHA PEBOJIIOLIS 3 YIIPOBAIKEHHSIM y KJIiHIYHE Ji-
KyBaHHS TPhOX OCHOBHUX (hapMaKOJOTiYHUX TPyIl, SIKi i
CbOTOJIHI BUKOPUCTOBYIOTBCS ISl JIIKYBaHHSI MCUXIYHUX
posznanis [1]. AHKcioniTUKM OyM OCTaHHIMU y (hapMaKo-
JIOTIYHOMY apceHasi Iicjsi aHTUIICUMXOTUYHUX 3aCO00iB i
a"TugenpecanTiB. Y cepeanni 1940-x pokis ®penk bep-
rep i3 kosieroto 3 jabopatopii Carter-Wallace cuHTe3yBaIn
Mernpobamar, sikuii 10 1950-x OyB HailOLIbII MOMYISIPHUM

min Ha3Bot «MinTayH» [2]. [IpoTe «emoxa TpuBOTU» TIPO-
JIOBXXyBaJiacsl, a JikapCbKOTo 3aco0y IS TICUXiYHOTO T0-
JIETHIEHHSI BiJl XKUTTEBUX CTpeciB He BUcTavyayio. bapoity-
patu, sIK-oT ¢heHoOapOiTa, OyaIu BITKMHYTI SIK ITIOTSHIIITHO
CMepTebHI 3ac00H, a MiITayH BUKJIMKAB COHJIUBICTD i OYB
TOKCMYHMM y BUCOKHUX 03ax. ToMy hapMalieBTHyHa KOM-
naHist Roche Pharmaceuticals nopyuuna Jleo Illtepubaxy
po3poOUTU Mpenapart, Kpaluii 3a Mernpodamart. Tofi BiH 3a-
JiMaBcsl CIIOJyKaMU ABAALSTUPIUYHOI JaBHUHU, OJHA 3 SIKUX
(R0-5-0690) mana mesky 3acMOKIiIWBY Hit0 y JIOAEH.
[Mpenapar oTpuMaB Ha3BY «I1iOpiymM» (TTPOTOTUIT XJIOP/Ii-
azerokeuay). ¥ 1963 poili, CMHTE30BaHUIA 3i CIIPOLIEHOT
Bepcii MoJIeKy/1 JIiOpiymMy, HOBUIA TipernapaT OyB BU3HAHUIA
y ICSATIECAT pa3iB aKTUBHIIIMM 3a CBOTO MOTMepeTHNKa i
OTpHMaB Ha3BY «BajliyM» (Bim valere, 1110 TaTMHOIO O3HAYAE
«OyTU CUJIBHUM>»).
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ITpotsirom necatu pokiB noxigHi bJ13 3aitHsuin oHan
90 % pWHKY i cTayM HaifyacTile Mpu3HaYaTUCs y CBiTi [3],
110 JT03BOJIMJIO (haxiBIsIM BBaXKaTH 1€l TIEPiojl TOYaTKOM
«caru nipo b13» [4].

Jlo TakuX mpernapariB 3aBXIU IPUKYTa 0COOJIMBa yBara
BiliCbKOBUX, $SIKi BeIyTh IMOILIYK OCOOJMBUX MOTEHILIIAHUX
¢apMakoIoriuHuX 3ac00iB, OCKiIJIbKY e(heKTUBHICTh 00Ii0-
BUX [Iiil 3aJIeXKUTh HE JIUIIE BiJl CTpaTerii, TAKTUKU Ta TEX-
HIYHOTO CITOPSIIKEHHSI, a i BiJl 0COOMCTUX SIKOCTEil COJI-
JaTiB, IX CMIJIMBOCTI, Pillly4OCTi, CTPECOCTIAKOCTI Ta 31aT-
HOCTi BUKOHYBATH HakKa3. Y 0010 jiuiie 6J1u3bK0 2 % 6iiiliB
MPOSIBISTIOTh BUTPUMKY Ta TIPUITMAIOTh 3M0POBi PillIeHHS,
ajie HaBiTh BOHU € CXWIBHUMU IO HAMCWIIBHIIIIOTO CTPECY,
SIKMI MOXKe TIPOSIBJISITUCS Ti3HiIIIe.

BuxkopucranHs jgikapchbkux 3aco0iB y BiliHax Oys10 Bimo-
Me I1Ie B aHTUYHi yacu. Tak, cTapofgaBHi €ETUNTSIHU, TPEKU Ta
PUMIISIHY 3aCTOCOBYBAJIM TPaBU Ta iHILIi IPUPOIHI PEYOBUHU
JUISE JTiIKyBaHHS TiopaHeHuX. Y CepemHbOBivYi 3 IIiEI0 3K METOIO
BUKOPUCTOBYBAJIMCS Pi3HOMAHITHI TpaBU, HACTOI Ta Masi [5].

3HauyHU BIUIMB Ha PO3BUTOK BiliCbKOBOI (hapMaKoJIoTii
3mificimia HaroseoHiBebKa eroxa. Y 1eii mepiosn movaaocs
BUKOPUCTAHHS OIIif0 Ta MOP(DiHY K 3HEOOIIOBAIILHOTO Ta
«JIiKiB Big cTpaxy». Ilim gac Ilepiroi cBiTOBOI BiiiHU Bili-
CbKOBa (hapMaKoJIOrisl pO3BUBAETHCS 3aBOSIKM 3HAUHOMY
MIporpecy B Haylli Ta MeAMYHii TexHoorii. [TounHaloTbCsa
JIOCIIiIXKeHHSI TICUXOTPOITHMUX MpernapariB, SIK-OT CTUMY-
JISITOPU, UTS TMiABUILEHHS 60€3maTHOCTI connariB. JIpyra
CBiTOBa BiliHa cTaja MepeJOMHUM MOMEHTOM y PO3BUTKY
BilicbKOBOI1 (hapMakoJIoTii. 3aBAsSIKM MEeHIiLWIiHY OyJia 3Ha-
YHO 3HMXKEHA CMEPTHICTh Bifl iH(eKIIill, 30KpemMa ra3oBoi
ra"rpeHu. TaKoX IMPOKO 3aCTOCOBYBAIMCS CTUMYJIITOPH,
TaKi SIK am@eTaMiH1, 1100 IMMOKPAIINTH BUTPUBAIIICTD i ITpa-
11e31aTHICTh COJI/IATIB.

VY CPCP ning yac [Ipyroi cBiTOBOi BiiiHU aM(peTaMiHOBI
npenapaTv He BUKOPUCTOBYBAJIUCS, a iX HecTaya KOMITeH-
cyBaJjiacsl TOpiJIKoo (cliaBeTHUMU HapKoMoBchbkumu 100 T).
BupobHuuTBo npenapaty Ha ocHoBi amderaminy B CPCP
OyJ10 HAJIAroKEHO BXe Micst 1946 poKy 3aBOsikM iHhopMallii,
OTpYMaHiii Bi HIMELIBKMX YUEHUX, B3ATHX y MojioH [7]. Pa-
NSTHCHKUIA TTperapaT OTpYMaB Ha3BY «heHaMiH», ajie IIIMPOKO
Y BiliCbKax He 3aCTOCOBYBABCSI, OCKiJIbKM MaB 0€3/1i4 MoOIYHUX
eeKTiB.

BiitHa y B’eTHami (1965—1975) craja mepiioro crpaBx-
HBOIO «(papMaKoJIOTIYHOIO BiliHOI0». CojimaTaM BUIaBaId
MEIWYHi allTeuKH, 10 MICTWJIM KOAEeiH Ta aMdeTaMiHU, a
nepen JaJdbHIiM IaTpyJIIOBaHHSIM IM pOOMIM iH’€KIIil aHa-
OOJIIYHUX CTepOiniB. 3aCTOCYBaHHS CTUMYJISITOPIB BiiiCHKO-
BUMU CITPUSIIO TIOMIMPEHHIO HApKO3aJeXHOCTi Ta CIIpu-
YUHWJIO PO3BUTOK MOCTTPABMATUYHOIO CTPECOBOIO PO3-
nany (ITTCP) y 15,2 % yonosikiB i 8,5 % XiHOK, sIKi Opayin
yuacth y 6oiioBux gisix y IliBneHHo-CxinHiit Azii. binbiu
Toro, 200 Tuc. Jtofiei, sIK i paHiie, ctpaxaatoTs Bia [ITCP
yepe3 Maiike 50 pokiB mmiciid BiliH1 y B’eTHami.

Ilix gac «xomoxHOi BiliHM» 30poiiHi cunu CLIA Ta
CPCP akTuBHO po3BUBAIU AOCTIIKEHHS HOBMX JIiKap-
CHKMX 3aCO00iB IS MOJTINIIeHHSI (Qi3UYHMUX i IICUXiTHUX
3nai0HOCTel BifickkoBuX. [IcnxoTponHi nmpenapaTu, 3aco-
OM TSI MOJIIMIIEeHHST KOHIEHTpallil, CTIKOCTI 0 cTpecy
i HaBITh AJIsI MAaHIIyJISILiH 31 CBiTOMICTIO (€KCIIEPUMEHTU
3 LSD rta iHmmMmu rcuxoaeikaMmu) ctajiu 00’ eKTaMu J10-
CiXeHb. Y 1ieil mepiol aKTUBHO PO3BUBAIOTHCS TAKOXK
npenapaTty sl 3HeOOJIOBaHHS, SIKi TO3BOJISIIOTH MPO-
BOAUTHU oOIlepallii Ha 1moJi 0010, a TAKOX aHTUOIOTUKM,
BaKIIMHU Ta TpernapaTu 1Jisl 3aXUCTy Bill OTPY€EHD i OaK-
TepialbHUX aTakK.

V kpainax HATO oco6auBy yBary IoYMHAIOTh IIPUIi-
JIATH TIcuXohapMaKoJIOTiYHUM MperapataM — TOXiTHUM
B/13, ockinbku BOHM 3a MEAUYHUMU MapaMeTpaMu Bilmo-
BilaJIM 3aMTaM BiliCbKOBOCJIY>KOOBIIiB.

Li crionyku 3anikaBuiu aBTopa 'y 1973 poiti, Kojiu BiH
OyB YYaCHMKOM CTBOPEHHSI HU3KM IIperapaTiB — IOXid-
Hux BJ/13 y CPCP, i ueit inTepec 36epircst mpoTtsirom 6ara-
ThOX POKIiB. Yce rmoyvajocs 3 TOro, 1o BifITOBiIHO 10 PO3-
MOpSIIKEHHS BilicbKoBO-TIpoMmucioBoi Komicii CPCP B
OpnecbKoMy JiepxkaBHOMY yHiBepcuTeTi iM. 1.I. MeuHuko-
Ba 'y 1973 poti 6yno crBopeHo [1pobiemHy naboparopito
CMHTE3y MCUXOTPOIHUX IpenapatiB (mi3Hime — Dizu-
Ko-ximiuHui inctutryr HAH Ykpainun). HaykoBuMm KepiB-
HUKOM OyJI0 pU3HAYEeHO BiZOMOTO XiMika-0ioopraHika
npodecopa O.B. borarcekoro (akagemika AH Ykpainu,
1977 pik), 1110 CBiAYMUIO MPO HOTO BUCOKUI aBTOPUTET y
1iii ranysi Hayku [8].

Toni y PapstHcbkomy Coro3i He iCHYBaJlo peryisiTopHO1
CHCTeMU CTBOPEHHSI HOBAaTOPCHKMX TpernapaTiB, a 3aluTi
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MAacOBOTO PUHKY 3310BOJIbHSIIMCS TeHEpUKaMHU, SIKi BUPO-
Onsiucd y kpaiHax PEB Ta IHzii, Tomy y nepion cTBopeH-
HsI JlikapchbKoro mpenapaty — noxigHoro B3 ¢eHaszernam
BUHUKAJIO Oe3J1iu mpoosieM. TM He MEHIII BOHM Yci Oy
BUpillIeHi, i i KiHelb 1974 poky y cepiitHe BUpOOHUIITBO
OyJ1o 3amymieHo nperapar (1 tabaerka i3 0,5; 1 abo 2,5 mr
cyocTtaHii Ta 3-BiZcOTKOBa po3urMHHaA opMma), IKUR Y
pansgHChKMI Tiepion BumyckaBcsa OnechbKUM BUPOOHUYNM
XiMiKo-(apMalleBTUMHUM IiAIpUEMCTBOM «biocTuMysi-
TOp», a mi3Hilue — TAB «IHTepxim».

Mdenaszenam € onHUM i3 HebaraTbox 1,4-B/13, sskuii mic-
TUTb aTOM OpPOMY B MOJIEKYJTi, TOMY BiH HAUTTOTYXXHIALLIW I
cepe npernapariB, OCKJIbKY J103a B 1 MI' € eKBiBaJICHTHOIO
5 Mr nmiazeriamy. 3BUYaiiHa TeparieBTMUHA 103a CTAHOBUTD
0,5 Mr aBa-Tpu pa3u Ha JIeHb; MaKCUMajbHa H00OBa —
10 MI. 3aCTOCOBYEThCS IIPU JIIKyBaHHI HEBPOJIOTIYHUX PO3-
JIalliB, €ITiJIeTICil, aIKOTOJbHOI0 aOCTUHEHTHOTO CUHIIPO-
My. BiH TakoxX BUKOPUCTOBYETHCS SIK TIpEMeINKallisl epe
OIlepalli€l0, OCKiIbKY 3MEHIIIYE 3aHETIOKOEHHSI Ta ITOCUJIIOE
NIiI0 aHEeCTETUKIiB, a TAKOX MJIsI JIIKyBaHHsI TPUBOIM Ta Ia-
HiYHMX aTaK i IK cHomiliHuit 3acio [9].

[IpemnapaT rmoyaB IIMPOKO 3aCTOCOBYBATHUCS Y CIIeLlialb-
HUX LJIIX (KOCMOHABTaMU TIPU TPUBAJIUX MOJIbOTAX, JJIsI
YCYHEHHSI CTPECOBMX HACJIiJKIiB Yy HaA3BUYallHUX CUTya-
uisix). Iin yac 3emnetpycy y Critaky (1988 pik) BiH mpo-
JIeMOHCTPYBaB ITO3UTUBHI SIKOCTi, BJIACTUBI IS 1€l TPy-
U JIiKapchKMX 3aco0iB. Taky mito miaTBepauiv He TiTbKHU
pansiHCBKi, a i aMepMKaHChKiI MEAWYHI MpaliBHUKHU, SKi
Joromarajiy JikBinoByBaTu Hacaigku. Koau ctaBcs 3eM-
netpyc y KanicdopHii y 1989 poui, ekcTpeHa MeanuHa 10-
nomora Bin CPCP wmictuna i peHazenam.

YrponoBxk TpuBajaoro 4acy tabieTku ¢eHaszenamy
(0,5 Mr) BUKOPHUCTOBYBAJIMCS SIK ILITATHUI 3aCi0 MeIUIHOI
JIOTIOMOTH JIJISI CUJIOBUX CTPYKTYD i CWJT LIMBLIBHOT 000pO-
Hu B CPCP i BXoauiu 1o cKianay iHAUBIAyaIbHUX alTeuoK
(AI-1M), cymoxk menuunux (CMB), KoMIUIeKTiB Menmd-
Horo maiiHa (IT®D, B-2 Toiwo). OcKilbKK y Hallliil KpaiHi
BIIepllie 3’SIBUBCS BITUM3HSHUI Tpemapar, BiH JOCHUTH
IIBUJIKO 3aBOIOBAB aBTOPUTET Cepell Malli€EHTIB i JiKapiB.
3a iioro oTpUMaHHsI, BIPOBAIKEHHS Ta CTBOPEHHST HAyKO-
BOI OCHOBM HOBOI r'ajly3i BiiCbKOBOI MeTMIIMHMU (BiliChKOBOI
nicuxodapMaKoJIorii) rpymi BYeHUX 0yJ10 mpucymakeHo Jep-
kaBHy npemito CPCP. Otxxe, (peHazenam He TiIbKM CTaB
YOCOOJIEHHSIM HOBOTO HayKOBOTO HarpsiMy «BilicbkoBa
dapmaxoJorisi», a i 3aImo4aTKyBaB €ImoXy CTBOPEHHS HO-
BaTOPCHKUX JliKapchbKux 3aco0iB B CPCP.

TpuBase Mo3UTHBHE BUKOPUCTAHHS (DeHazemnamy, Bjac-
He sK i iHmux BJ13, 3a pi3HUMU MOKa3aHHIMM € CBiTYeH-
HSIM 1X TTIOCTiMTHOI KOPMCHOCTI, BOHM 3aJUIIAI0ThCS IToYaT-
KOBUM BUOOPOM [J151 JIIKyBaHHSI IEPBUHHUX TPUBOXHUX
po3JafiB i TPUBOXHOI AeTIpecii i OCTATOYHOTO JIiIKYBaHHS
TOCTPO1 CUTyaTUBHOI TPUBOIM Ta OE€3COHHSI, aXKUTallii, Ka-
TaTOHIi Ta BiIMiHU BXXUBaHHSI aJIKOTOJTIO.

[Tonpu 3HauHuMii TepaneBTUYHUM ycrix, BJI3 He omu-
HyJa kpuTuka. BucnopioBanucs moOOI0OBaHHS 11100
MaciuTadiB iX BAKOPUCTaHHSI, HeTATUBHUX HACIIKIB i, 30-
KpeMma, COIIi0JI0OTiYHMX acIIeKTiB BXXMBAHHS TPaHKBLIi3aTO-
piB 310poBuMU JitoabMu. Came y 1980-Ti poku cTaBiaeHHS
no bJI3 pospinuiio jgikapiB Ha ABa IPOTUJIEKHI Tabopu.

OpnHi BiTHOCSITh MIpenapaTu L€l rpyny 10 HApKOTUYHUX i
MpOoNaryloTh MaKCUMaJibHe 0OMEXEHHSI iX BAKOPUCTaHHS i3
BHECEHHSIM JIO BilMOBiMHOI HOMEHKJIATYpH. [HIIIi rOBOpATH
PO HEOOXiTHICTb OLIHKM TTOOIYHOT 1ii JIiKiB HE 130JIbOBAHO,
a 3 ypaxyBaHHSIM iX e(heKTUBHOCTI Ta HASIBHOCTI aJIbTepHa-
B [10], yepe3 110 Ha iX BUKOPUCTAHHS HE ITOBUHHO Ha-
KJ1aJaTuCs OOMEeKEHHSI.

Binbiir Toro, mounHawouu 3 1984 poky 36 GeH3omiazeri-
HiB OyJIO BKJIIOUEHO /10 3arajbHoro CnmcKy MixkHapoaHOTO
KoHTpouio 3rifHo 3 KongeHitiero OOH npo ncuxoTtpormnHi
peyoBuHU. 3rogom a0 Crucky Oy/0 I0JaHO Miga3ojiam
(1990 pik) i 6GpoTzoaam (1995 pik), y 2016 poui — deHa-
3ermam, a 'y 2021 poui — KioHa301aM, JUKJIa3enaM i ¢iy-
o6pomasonam [11].

3 MeTol0 TapMOHi3alii 3 MiXKHApOIHUMHU IIpaBUIaMU
TToctanoBoio KaGinery MiHicTpiB YKpainu Bim 6 TpaBHSI
2000 poky Ne 770 «IIpo 3aTBepmKeHHS IepeliKy HapKo-
TUYHMX 3aC00iB, IICUXOTPOMHUX PEYOBUH i MPEKYpPCOPiB»
(eHaszemnam 6ysn0 BkoueHo y Crimcok Ne 2 mepetiky rncu-
XOTPOIMHUX PEYOBHUH, 110 OOMEXY€E WOro BUKOPUCTAHHS
BUKJIFOUHO B MEAMYHUX LIJISIX 32 PELIEITOM JIiKapsl.

[Topsin i3 UMM moyYajia HacaaxKyBaTHUCS XKOPCTKA CUCTE-
Ma KOHTPOJIIO, 1110 BMIllly€ HU3KY HaKa3iB Ta iHCTPYKIIii,
TOMY JIiKapi HamararoTbCs SKOMOTa piflle Mpu3HaYaTh
B/13, 1106 He MaTH 3aiiBUX IIPOOJIEM 3i 3BiTHICTIO IPO CIIe-
LiaJbHI pelenTH. ANTeKapChbKUM YCTaHOBaM HEOOXiTHO
IOTPUMYBATUCS 3HAYHOI KiIBKOCTI BCIISIKMX IPUITHUCIB
1I0JJ0 KOHTPOJIIO 3a TICUXOTPOITHUMU TperapaTaMu, TOMY
OINIBIIIICTD i3 HUX He 3aliMaloThes iX peajizalliero. Takuii
CTaH CIIpaB MOTUBYETHCS Y KOXHIil KpaiHi TypOOTOI0 MPo
3JI0pOB’sl TPOMAJISIH, 3arp0O3010 BUHUKHEHHS 3aJIeKHOCTI
Bim BJ13.

3a3HaynMMo, 10 B YKpaiHi yBeCh 1ieil Yac 3HAYHMX 3a-
yBaXXeHb 10 BUKOPUCTAaHHS (heHa3eraMy He CITocTepiraio-
csl, OCKUTBbKM AemapTaMeHT dapmakoHarsamy JELL MO3
VYkpainu He iH(pOpMyBaB PO 1ie BUPOOHMKIB IIperapary.

Tox yomy (peHazenam Oyino BimHeceHO M0 CHUCKY MixX-
HapoaHOro KOHTpoo? Yu € 3aKoHHMM MapKeTHHT (peHase-
rnamy B iHIIMX KpaiHax, 30kpema y CIIIA? HuHi BiH He Mae
CXBaJICHHSI YIIpaBJIiHHS 3 KOHTPOJIIO 32 TIPOIYKTaMHU I JliKaMu
CIIA (FDA) mj1st MeAMYHOTO BUKOPUCTaHHSI, 110 O3HAYAE, 1110
BiH HE MOXe MpoaaBaTucs sK Jiku. BiH Takox He BHECEHUIT
IO CIUCKY KOHTPOJIbOBAHMX PEUYOBUH BillITOBIAHO 10 3aKOHY
CIIA mnpo KOHTPOJIbOBaHI PEYOBMHU, SIKWIA PETYJIIOE BUPOO-
HUIITBO, iIMITOPT, BUKOPUCTAHHST Ta PO3MOBCIOMKEHHST IIEBHUX
PEYOBMH i BoJIoAiHHA HUMK. HesBaxkaroun Ha 11e, 1oro Ipoaak
TS CIIOXKMBAHHS JTIIOIMHOIO 3a00poHEeHO 3aKoHOM. Y KaHanmi
HE TMOBITOMJISIETBCSI, 110 11l MpenapaTt € KOHTPOJIbLOBAHUM.
MdeHazenaM He KOHTPOIIIOEThC Ha piBHI €C, omHaK oKpemi
KpaiHW-YJIeHU BXKWIM 3aXO/iB 7151 KOHTPOJIt0. BiH KOHTpomo-
eTbes B PecriyOutinti [pimanmist iy 6araTbox CXimTHOEBPOMENCHKIX
KpaiHax, Takux sik Ecronis, JlaTsist, JIutea Ta Monmoga, a Ta-
KOX Y CKaH/IMHaBChbKUX KpaiHax — Hopsgerii ta [LBertii [12].

Y KOXHill i3 LMX KpaiH, K MOBITOMJISLIOCS Y CIIelli-
aJbHUX TIpecpellizax, BedeThCcsl 00pOTh0a i3 HeMeTUIHUM
BukopuctaHHsM b/13, To6To 6e3 BimmoBiZHOro MeIMIHO-
ro Mpu3HaYeHHs, 0e3 JOTPUMAaHHS iHCTPYKIIiii Jikapst abo
DI 11iJIel, He TIOB’sI3aHUX i3 JiKyBaHHAIM. fAKiino deHaze-
raM He 3apeeCTPOBaHO y KpaiHax, TO YOMY iCHY€E 3a00poHa
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Ha itoro BukopuctanHs? [TosSICHIOETLCS 11€ TUM, 110 Y LIUX
KpaiHax Ma€ micile BApOOHUIITBO haibcudikoBaHUX JIiKiB
y Beaukux Macmrab6ax [13]. Ockinbky minpoOKy mpernapa-
TiB BaXXKO BUSIBUTH, cTaTUCTUKA mono b/13 HeBimoMma, om-
Hak 3BiTH 1Moka3ytoTb, 1110 bJ/13 dirypytors y cripaBax mpo
KOoHTpadaKTHY MPOIYKIIiIO B YChOMY CBITi.

Bonnouac HaBiTh 3amovyaTkoBaHa y BepecHi 2008 poky
Ino6anpHa mporpama SMART, sika 3a0e3neuye gepkaB-
YyJIeHiB iH(¢OopMalli€l0 MpPo HAPKOTUKM Ta MCUXOTPOITHI
npenaparu, 3a3Havae, 110 JaHUX PO 3JI0BXUBaHHS (eHa-
3emaMoM abo 3aJIeXKHOCTI Bil HbOTO Hebarato, i 31e0iab-
1IOr0 BOHU HE aHIIiChKOK MOBOI0. OfHaK 1ie HiKOro He
OEHTEXXUTb, MPOTUBHUKU 3aCTOCYBaHHS (heHazernamy Io-
CWIAIOThCS Ha HEBIJOMO YME 3aCTePeKEHHsI, HIOUTO «3a-
JIEXKHICTB Bim mipemnaparis, 1o npurHiuytots HHC, yacro
TPYIIYETHCS Y MEAMYHIN JIiTepaTypi Mmim 3araJJbHUM TepMi-
HOM «pO3JIaIH, IOB’sI3aHi 3i 37TOBXKMBAHHSM i 3aJIEXKHICTIO
Bill cemaTUBHMX, CHOMIMHMX i aHKCIOTITUIHMX IIpernapaTiBy.
Lle 3pobieHo TOMYy, 1110 MOTHMBALlis, CUMIITOMAaTUKa Ta Jii-
KyBaHHS LIUX PO3JIaliB, X0U i € YHIKaJbHUMU IS TIEBHUX
npernapariB, MalOTh OaraTo CHiIbHUX pUC. TAKUM YUHOM,
K10 (peHaszernam y3arajbHUTH SIK BJ/13, To 0GroBopeHHs
3JIOBXXMBAaHHSI HUM i 3aJIEKHOCTI BiJl HBOTO MOXe€ MPOBO-
JMUATKCS Y OUTBII IMPOKOMY MaciluTabi, i3 MpornucyBaHHSIM
no6iunHoi aii inmmx BJ13.

OnHak TaKMU MigXia € XUOHUM, OCKITBKM MiX pi3HU-
MU IIperapaTaMu i€l rPynuy iCHYIOTh 3HAYHi BiIMiHHOCTI
B €(DeKTUBHOCTI, TOMY €KBiBaJIeHTHIi 103U BiAPi3HSIOThCS
y 20 pa3ziB. IlIBuIKicTh MPOHUKHEHHS Kpi3h reMaTOeHIIe-
daniuHuii 6ap’ep HEMPOAKTUBHOI CHOJYKM € OOTHUM i3
MOKa3HUKIB i1 epekTuBHOCTI. JloBeAeHO, 1110 MJIsT OKCa-
3emamy el mpolec € BiTHOCHO MOBUIBHUM, HACTiAKOM
YOTO € BiICTPOUYEHU I MOYATOK il MOPiBHIHO 3 Aia3ena-
MoM. Takum 4yMHOM, OKca3ernaM MEHII MPUIATHUN K
CHOJIiliHe, ajie TAKOX Ma€ MEHIIUHN MOTeHIial 3JT0BXM-
BaHHA. BJ/I3 TakoX MOMITHO BiIpi3HSIOTHCS 3a IIBUAKIC-
TIO BUBEIIEHHS (Tepiof] HariBBUBEIEHHS KOJMBAETHCS Bill
2 no 100 roguH), a AesiKi MalOTh (papMaKOJIOTiYHO aKTUB-
Hi MeTabouitu. [TotyxHi B3 3 BiTHOCHO KOPOTKUM Me-
pioaoM HaniBBMBeIEHHS (Tpia3oiam, ajrpa3sojaM, JJopa-
3eram) MaloTh HABUILMA PU3MK BUHUKHEHHS MTpo0jieM
i3 3ayexxHicTio [13].

Yepes 3HaUHI BIAMIHHOCTI y CIIOPiTHEHOCTI 3 PELENTO-
pamu ramma-amiHomacisiHoi kuciaotu (TAMK) okpemux
B3, a Takox MixX iX IiITUIIAMU iCHYIOTh PO30iKHOCTI
i B aKTUBHOCTI oKpeMux edekTiB. ChoromHi Bimomo, 110
arOHICTMYHMI BIUIMB JIiTaHIiB Ha i30()OpMU pELIeTITOPiB
TAMK wMmae kiniHiuHi Hacainku. MoeKyasspHO-TeHeTUIHM -
MU JOCTiIXKEHHSIMU TOBEIEHO, 1110 CeAaTUBHUI i IPOTUCY-
MOMHMI epeKTH 3yMOBJIeHi 3B’ 13yBaHHsIM BJ13 3 migTrmnom
al, Tomi SIK aHKCiOJIITMYHI BIACTUBOCTI 3aj1eXaThb Bill MOIY-
Jsuii 0.2- i aS-peuenTopis [14]. [MopyileHHS KoopanHAaILil
pPYXiB y TBapuH BiOYBAETHCSI BHACIIIOK 3B’ I3yBaHHSI Jii-
raHja 3 MiATUIIaMU PELENTOPiB 02- i a3-, a CyOOnuHULIS oS
JIOAATKOBO Oepe yJyacTh y HaBUYaHHI Ta maM’sTi [15]. AHTH-
rinepanre3nynuii edpext bJ13 3a1eXnTh rOJIOBHUM YMHOM
Bim 0.2-cyOOOMHUII Y CHUHHOMY MO3KY.

IlinTBepaXeHHSIM CEJIeKTUBHOCTI MpenapatiB 11040
peuenTtopa € aHtaroHict bJI3 dbaymazeHia, SKuii IUIssxom

KOHKYPEHTHOI1 B3aeMO/Iii crielii¢iyHO O0JIOKYE BIUIUB PeYo-
BMH, 1110 AitoTh Ha penientop TAMK y nieHTpalibHiit HepBO-
Biil cucTeMi, Ta 3 yCITiXOM BUKOPUCTOBYETHCS SIK aHTUAOT
npermnapariB — noxiqaux bJ13.

Taxox HamMu OyJIO CUHTE30BaHO Ta BIIPOBAIXKEHO Y Me-
IWIHY IpaKTUKY HoBe moximHe B3 rimazemam, skuit Mae
CBOEPIMHMI (hapMaKOJIOriYHUI Npodiib, IO BiApi3HSIE
iforo Bin petu pemnaparis [16]. Byna cripo6a BigHecTH Ta-
KoxX rigazernam 10 Crnucky 2, i HayKOBLISIM, JiKapsiM i Tpo-
MaJICbKOCTi YKpaiHu AOBEIOCS JOKJIACTH YMMAJIO 3yCUJb,
11100 3aMo0irTH 11boMy. 3aKiHUYIOTHCS KIiHIUHI JOCTiIKEeH-
HSI HOBAaTOPCHKOT'O aHAJITETUYHOTO 3aCO0Y ITporokcasenam,
IIIO TAJIbMYE TOCTPUH i XpOHIYHMI OiTb i Ma€ ITOJIiMOIATb-
HUT MexaHi3M mii [17].

lono nmpobaemu 3anexHocti Big b/13, To 3HauHa yac-
THHA (haxiBIIiB BBAXKAIOTh, 1110 HACIIPABi BOHA iCHYE TUTbKI
y HAli€HTIB, SKi 37T0BXKMBAIOTh aJIKOToIeM. TiM yacoMm, sk
BiZIOMO, aJIKOTOJIbHI HAIloi Y HaC MPOAaloThCsl OYKBaJIbHO
Ha KOXXKHOMY Po3i Ta 11iJIo1000B0, a TpaHKBiIizaTopu 30e-
piraioTbcs 3a ciMoma 3amkamu. [1pu 1ibomMy cTpaxxaae Kate-
ropist Mali€eHTIB i3 HEBPOTUYHUMU PO3JIATAMU COMATOTE€H-
HOTO THUIY, Ti, XTO 3a3HA€ HACJIIKIB CTpECY, Ta iHIIi, KOMY
CBO€YACHE TIPU3HAYEHHS Ta 3aCTOCYBAHHSI IICUXOTPOITHUX
rpenapariB 10MoMorjio 6 30epertu 310poB’st. Buxonuts,
110, 3aXMIIAI09YM OIHY KaTeropiro Mali€HTIiB, il yaap ITi-
CTaBJISIEMO iHIITY.

3HayHuil BHeCOK y cturmatu3aiito bJ13 Oyno 3podie-
HO ITiCJISI BIIKPUTTSI HOBUX aHTUAEIIPECAHTIB, CEJIeKTUBHUX
iHri0iTOpPiB 3BOPOTHOrO 3axoruieHHs cepoToHiHy (CI33C).
Crnioyatky ix OyJIM CXBaJIEHO PETryJISITOPHUMU OpraHaMu JIsT
JIIKyBaHHSI IEMPECUBHUX PO3JajiB, aje dapMalieBTUYHI
KOMIIaHil Tovyay IIyKaTy JOJaTKOBUI T03BUT Ha 1X BUKO-
PUCTaHHS JJIs JTIKyBaHHSI TPMBOXHUX po3fiaaiB. OCKiIbKU
KinbKicTh mokazanb 1151 CI33C 3pocrana mpu TpUBOXHUX
posnaaax, a fesiKi rmcuxiaTpu iCTOpUYHO HEe HaBaXKyBauCs
npu3Hadyaty b/13 (romoBHUM YMHOM 4Yepe3 YIBHHUI CTpax
3JI0BXKMBAHHS), KiITbKICTh penienTiB Ha B3 3meHmmacs.
Takum unnom, bJ13 nmoctynoBo Oyio 3amiHeHo Ha CI33C
IJTSI IMX MOKa3aHb HaBiTh 3a BiICYTHOCTI MEePEeKOHIMBUX
JTIOKa3iB TOTO, 1110 BOHU € Kpaumu [18].

Tox Mu MaeMo cripaBy i3 hapMalleBTUYHOIO MTPOMUC-
JIOBICTIO, sIKa BMKOHAajia TaHeOHY poOOTy, MpOCyBaluu
CI33C, BomHOYaC TOHKO Haraayio4u IIpo IIKiIJIWBI BJIac-
tuBocTi B/13, He3Baxatouu Ha Te, 1110 BOHU HE TOCTyTa-
I0TbCSI aHTUJIETIPECAHTaM, a y 0araTboxX BUTIAAKaX HaBiTh €
OinbII e(PEKTUBHUMM Ta MAIOTh MEHIIE ITO0IYHIX e(PEKTIB,
T00TO B/I3 cTanmu mpeamMeToM HeTrJacHOI «KOMEepIIiiiHO1
BiliHu». He 3HaiineHo mosimomieHb, 1mo CI33C maioTh
MEHII CIPUSTIUBUIA (papMaKoJoriyHUi podiab mpu ro-
CTpOMY JIiKyBaHHi naHiuHoro posnany, Hix BJ13 [19]. [llono
B/13 TakoX TMOCTiifHO 3raayloTh HE TiJIbKU MPO 3JTOBXKU-
BaHHS, ajie¢ PO CUHAPOM BiAMiHU, TOMI SIK LIeH TepMiH
y TICUXiaTpUYHIl JliTepaTypi CTOCYBaBCsI aHTUIETIPECAHTIB.
e MoxHa BBaxkaTy KJIIOUOBUM YMHHUKOM, SIKUIA 3MYCUB
KJIHIIKCTIB moBipuTH, 10 B/13 BUKINKAIOTh 3aJIeXKHICTD,
a aHTuaenpecaHTu — Hi [20].

V 3B’s13Ky 3 TUM, 1110 KOTHITUBHO-TIOBEIiHKOBA Teparlist
cTaBajia MOIyJISIPHOIO Y JIiKyBaHHI TPUBOXHUX PO3JIaiB,
rcuxiaTpu BBaxkasiu (6e3 KOIHUX J0Ka3iB), 110 MOETHAHHS
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Takoi Tepanii 3 B/I3 € mKigMBuM, a 3 aHTUAENpecaHTa-
MU — HaBMaKu, MOXe OYTU KOPUCHUM.

[Mosisy CI33C nikapi 3ycTpiiu 3 BEIMKHAM €HTY31a3MOM,
X04a 3HaYHa YaCTWHA 1X HEeIOJIiKiB, TAKUX SIK BUCOKUIA pi-
BEHb BIAIIOBIAI Ha IUIane0o0 y KIHIYHUX BUIIPOOYBAHHSIX
i To0iuHi edexTn, Oynm abo HeBimoMmi, a00 iIrHOpPOBaHi.
Oxpim Toro, koinu CI33C Oyo BBeIeHO y MEINYHY MpaK-
TUKY, TAKAI BaXJIMBUIN MOKA3HUK, SIK CUHAPOM BiIMiHH,
B3arajli He 3raJlyBaBcsl, 1110 BBAXaJI0Cs 3HAYHOIO MepeBaroio
nepen b3, sKi yacTo momaBaaucs sIK HeOe3MeUHi.

I Bce x Taku BJI3 npogoBXyOTh 4aCcTO NMpU3HAYATH Y
BCbOMY CBIiTi. MeIMYHI MMOKa3aHHS 10 1X 3aCTOCYBaHHS Ba-
PIIOIOTHCS Bill OJHI€T KpalHU OO iHIIOI, ajie 3BiTU MOKa3y-
IOTh, IIIO0 BOHO € CTabiIbHMM ab0 HaBiTh 3pocTac [21].

IcHye Kinbka puuuH NocTiliHOI nmonyispHocTi B3
Ta ix peaOimiranii. HaBiTh chOoromHi, Koau BOHM He BBaxKa-
IOThCS MpeIapaTaMy IepIIol JIiHil IIpy TPUBOXKHUX PO3-
Jlafgax, BOHU 3a0€3MeuUyioTh 1IBUAKE MOJIeTIIEeHHs TPUBOTH
Ta iHIINX pO3afiB. IX eeKTUBHICTb MOPIBHSIHHA, SKILO
He Kpallla, HiX Y aHTUACIPEeCaHTiB PU TPUBOXKHUX PO3-
Jnagax. BoHu Takox modpe npaiiooTh NpU TPUBOXHIN 1e-
npecii [22]. [Tpu 3acTocyBaHHI MPU TPUBOKHUX pO3Jiamax
IXHi Tpodisib MOOIYHUX eEKTiB 3MAETHCS KpalluM, HixX Y
CI33C Ta iHmmx antuaenpecanTiB. b/13 € yHiBepcaibHM-
MM areHTaMM, sIKi MOXKHa BUKOPUCTOBYBATHU MEPIOIUIHO,
JUJIS1 KOPOTKOCTPOKOBOTO JIiKYBaHHSI, JJISI TPUBAJIOTO JIiKY-
BaHHS i, MOXKJIMBO, HaBiTh 0€3CTPOKOBO, SIKIIIO iX IIPaBUJIb-
HO MPU3HAYATH Ta KOHTPOJIIOBATH.

VY MeanyHuX KoJjax IOCTiiHO JIYHAIOTh 3aKJIUMKHU 10
nepeouinku Mmicusg B3 B apceHani ncuxiaTpii. Mu He
MOBUHHI M030aBIATH HAIIMX MAalli€HTIB e(eKTUBHUX JIi-
KapChKMX 3aC00iB, sIKi ToOpe 3apeKOMEHIyBaIu cede, He-
3Baxkalouy Ha iCTOpUYHI HeBlavi, 0coOrcTi uu rpodeciiiHi
yIepeKEHHsI Ta HeTaTUBHY MapKETUHTOBY TpOMaraHmy.
Indopmaritis mpo 3netu ta naaiHHsa b3, ix couianbHO-
MICUXOJIOTIYHY TUCKPUMIiHALIiI0 M YTUCKM Ma€ OyTH 3a-
CTepEeXEHHSIM [IJIsl 3aCTOCYBaHHS iHIIMX KJIAacCiB MCUXO-
TPOITHMX MpenapatiB i ramysi 3arajom. JIjasg uporo 0yiao
CTBOpeHO MixXHapoaHy LiJbOBY I'pymy i3 npodiem b/13
(International Task Force on Benzodiazepines), 1o ckiiaay
SIKOI BXOJSITh He3aJIeXHi BiIOMi BUEHI Ta KJIiHIYHI MICUXO-
dapmaxosiorn [23]. I[ToBHUI oriisia MpobIeMU BUKOPHC-
taHHs1 BJ/I3 € TeMOl0 HU3KU TOKYMEHTIB i TIpe3eHTalliil y
HaWOIMKIOMY MailOyTHHOMY.

IToku 110 TpMBaIOTH He0aTH 11040 BUKOpuUcTaHHs b/13,
y OLIBIIOCTI KpaiH BUAAHO iHCTPYKIIii, SKUMU HEOOXiTHO
KepyBaTHCS IIpY IpUIioMi IMX IpernapariB. OcobimBa yBara
npuaiieHa TaKOMY MUTAHHIO, SIK BiIMOBiIaJbHICTh yyac-
HUKIB JiKyBaHHS. K i 3 iHIIIMMU JiKapCbKUMU 3aco0amu,
MEIUYHi MpalliBHUKY ITOBMHHI BUBYATU UMOBIpHI MepeBa-
TY Ta PU3UKHU B KOXKHOMY OKPEMOMY BUIMAJIKY Ha IMOYATKY
JIIKyBaHHSI, TOMY Talli€HT, sikuii orpumye b3J/1, abo itoro
poauyi MOBUHHI OyTH 000B’s1I3KOBO TTOiH(POPMOBaHi Mpo
MOXJIMBI TTOOiIUHI eheKTH.

BucHoBKM

Otxe, mpu panioHaabHOMY Ipu3HayeHHi B/13 3amu-
ATUMYThCS IIIHHUMU TIperiapaTaMy MpoTSAToM 6araTbox
pokiB. Po3po6ka yacTKOBUX aroHictiB/aHTaroHictiB bJ13

Ta iHIIMX MpenapaTiB, SKi Iil0Tb OibII BUOIPKOBO Ha Pi3Hi
ninTunu TAMK-peuenTopis, Moxe onoaaTH JesiKi HeJl0-
JIIKM IIAX areHTiB. 3a3HauYeHi IperapaTy € OMHUMHU 3 Heba-
raTbOX KJIaciB MICUXOTPOITHUX CITOJIYK, MEXaHi3MM [ii SIKUX
YiTKO 3pO3yMiJIi, 1110 pOOUTH iX BUKOPUCTAHHS Y KJTiHIUHiit
MPaKTUIli OIIBII TOYHMUM i ImepeadadyyBaHUM. TakuM 4K-
HOM, 1Ii JIKM HajIeXaThb J0 TepareBTUUYHOTO 030POEHHS
JIOCBiTUEHOTO KJIiHIlMCTA.

KonduikT inTepeciB. ABTOp 3asiBjIsi€ MPO BiCYTHICTh
KOHOJIIKTY iHTepeciB Ta BJIacHOI (hiHAHCOBOI 3alliKaBie-
HOCTI IIPY MiATOTOBLI JAHOI CTaTTi.
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M.Ya. Golovenko

A.V. Bogatsky Physico-Chemical Institute of the NAS of Ukraine, Odesa, Ukraine

The half-century anniversary of phenazepam, the pioneer of a new scientific direction
in national medicine “Military psychopharmacology”

Abstract. Phenazepam is one of the first benzodiazepine deriva-
tives synthesized in the USSR and introduced into medical practice
in 1974. Its development was part of the work of Odesa scientists in
the field of medicinal chemistry, pharmaceutics and psychopharma-
cology. The drug was created jointly at the Odesa State University
named after I.I. Mechnikov and the Physico-Chemical Institute of
the Academy of Sciences of the Ukrainian SSR for the treatment of
neuroses, anxiety states, insomnia, as well as for achieving a seda-
tive and anti-anxiety effect. For a long time, phenazepam tablets
(0.5 mg) were used as a standard means of medical aid for security
forces and civil defense forces in the USSR. The drug is still used to-
day, although in some countries, the use of phenazepam is restricted

due to potential health risks. The work systematizes scientific sourc-
es and presents brief information related to the creation and medical
use of phenazepam. It has been found that, despite the long history
of using benzodiazepines, attitudes towards them remain negatively
biased and often lack a scientific evidence base. There are increasing
calls to return to the discussion of benzodiazepine use in medical
practice, with the observance of clear definitions and conceptual
rigor in the comments on them. A general conclusion is made that
the benefits of benzodiazepines within the limits of proper medical
practice far outweigh their side effects.

Keywords: phenazepam; benzodiazepines; military pharmaco-
logy; side effects; stigmatization of benzodiazepines
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' \bBIBCBKV HALIOHQABHUA MEANYHUN YHIBECUTET iMEHI AQHUAQ [QAMLBKOrO, M. /\bBIiB, YKpQiHa
2YKpQiHCBKK HQYKOBO-MPAKTUHHNM LIEHTO EHAOKPWHHOI XipYypril, TOQHCHIAQHTALT €HAOKPUHHIX OpraHIB
i TkAHUH MO3 Ykpainu, m. Kuis, YkpaiHa

MoCcTTPABMATUYHUIN CTPECOBUMN PO3ACA,
MeTAB60AIYHUU CUHAPOM, Ai06eTUYHUN ANCTpEecC
| BiTaMiH B,/6eHpoTiamiH

Pestome. ITocmmpasmamuunuii cmpecoeuii poznad (IITCP) € npoenocmuunum paxmopom pusuKy po3eumiy
memaboniunoeo cundpomy (MC), denpecii, diabemuuroeo ducmpecy, niosuuye Hebe3neKy GUHUKHEeHHs Kapoiome-
maboaiunux i Helipodeeenepamugrux 3axeoprosans (HI3). Boonouac uykposuii diabem (I/]) 2-e0 muny ma MC
MaKoic 30amui CNPUMUHAMU PO36UNMOK OCHOBHUX HEBPO30NO00IOHUX | NCUXIAMPUMHUX CUMRINOMIB, XapaKmepHux 015
HITCP. Xponiunuii cmpec nog’a3anuil iz cepyeso-cyounnumu 3axeoprosanuamu (CC3), L] 2-eo muny, a maxosc
3 H/I3. Mimoxondpiansha ducghynkuis, nepugepuyute/yeHmpansie XpoHiune 3anaieHts HU3bKoi iHMeHCUgHOCmi
(X3HI) ma oxcuoamuenuii cmpec (OC), sk aanku 6 aanyioeax namogizionoeiuHux npoyecie, yce uacmiuie po3-
210armoCs IK OCHOBHI PYWIliHI cuau yux 3axeopiosans. Omoice, empyuants, cnpsamosari Ha kopexkuyiro X3HI i
0OC, 8i0nosioHo 00 hpuHyUNie NPeyu3iiHoi MeOUYUHU, MOXCYmMb Oymu Oinbiu eqheKkmUeHUMU 8apianHmamu AiKYEaHHs
maxux nayienmie. egiyum oxpemux diogpaxmopie, 30kpema eimaminy B, noeazyiomo i3 nioeuuenum pusuxom
MC, L] 2-e0 muny, CC3 ma HJI3. llinecnpsmosanuii enaué Ha X3HI i OC ma nopyuieHHs MimoxoHOpianbHo2o
Memaobonizmy, GUKOPUCMARHS aHmuoKcudanmie, 3okpema eimaminy B /6engomiaminy (benfotiamine, BFT), moauce
NO3UMUBHO 8NAUHYMU He Aulie Ha nepebie KoMOpOIOHUX 3axeoprosans, ae il Ha ocHosHi nposeu IITCP. Kopexuyis
nopyuierb cmamycy miamirny 30iliCHIOEMbCA WASXOM BUKOPUCMAHHSL eK302enH0e0 imaminy B, abo BFT. BFT npo-
A615€ NOMYICHI ecpekmu Ha meapurHux modeasx HI13, npu cmpec-indykosaniii mpueo3si, aepecii ma denpecii. Taxum
uunom, BFT moocna eeaxcamu nomenyitino be3neyHum ma eKoHOMIUHO eqheKmUBHUM Npenapamom 045 AiKy8aHHs
bazamuvox 3axe0pr6aib UeHMpalbHoi Hepeosoi cucmemu. Hezeaxcarouu na nozumueni momenmu, mepanesmu4Huil
nomenuian BFT 3anuwaemscs obmediceHuM, OCKIAbKU NO3UMUBHA Oisi NOMPeOYe 3aCMOCY8anHs 8UCOKUX 003 NPO-
mseom mpueanoeo nepiody. In vitro ma in vivo npodemoncmposaro, wo oubenzoinmiamin, ainoginvhe noxione BFT,
BUABASIE AHMUOKCUOAHMHY MA NPOMU3ANAAbHY 0it0 8 3HAUHO HUMCuuX 003ax, Hinc BFT. IIpome 0as ocmamounoeo
BUBHAUEHHS KAIHIMHOI doyinbHOCMI ma mepaneemuuno2o nomenyiany BFT i dubenzoinmiaminy HeoOXiOHe nposeoeHHs
nO0aNbUUX OOKATHIMHUX | KAIHIYHUX 0oCaiOdceHb. SHaUHY yeazy 6 0ens0i npudineHo ananizy ocoonueocmeti bionoeiuHor
poni gimaminy B, mexanizmy 0ii BFT, 30kpema enaugy na memabonism eaokosu ma QyHKuio mimoxonopiii, cman
Helpo3ananents, a maxKoic HeUponpomeKmopHuM 61acmusocmam oubenzoinmiaminy. [loutyk npoeoduecs é Scopus,
Science Direct (6id Elsevier) i PubMed, éxatouno 3 6azamu danux Medline. Buxopucmari karo4osi croea «<miamin»,
«benghomiamin», «Qubensoinmiaminy , <nOCMMpPAsMamu4 ULl Cmpecogull po3naoy», «<MemaboaiuHuil CUHOPOM» , «dia-
bemuunuil ducmpec», «uykpoguil diabem». Jlns 6Us6a1eHHs pe3yabmamie 00Ccai0diceHHs, SKI He 860aA0Cs 3Halmu nio
uac OHAQUH-NOULYKY, BUKOPUCMOBYBABCA PYHHULL NOWLYK OiOnioepaii nybaikauiil.

Knro4uoBi cioBa: miamin; 6engomiamin; oubensoinmiamin; nocmmpasmamuunuii cmpecosuii ponad; mema-
boniunUll cundpom,; diabemuyHuil ducmpec; Uykposuii diabem; 02120 aimepamypu
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Bctyn

IMoctrpaBmMaTuuHuii crpecoBuii posnan (ITTCP), ne-
npecisi, Mmetadoniunuii curapom (MC) i mykpoBuii niabet
(LIT) 2-ro Trmy YyacTo € KOMOPOITHUMU 3aXBOPIOBAHHSIMU
i MaIOTh CITiUTHHI HEepoOioJIOTiuHi Ta KIiHiuHiI o3HaKM [1].
3okpema, pe3ybraTd MeTaaHasi3iB cBiguaTh Mpo OiblIry
nomupeHicte MC y nauienTiB 3 IITCP nopiBHsIHO i3 3a-
raigpHOoM0 nomysiieto. Bogaouac ITTCP Takox € BimoMum
daktopom puzuky MC i LII 2-ro Tumy. Lleit 36ir moxHa
YaCTKOBO TOSICHUTU 3aJlyYeHHSIM CIiJbHUX MaTOTeHe-
TUYHUX MEXaHi3MiB, XapaKTepHUX i1 000X cTaHiB [2, 3].
IlentpansHa HepBoBa cucrtema (LIHC) Binirpae kitouoBy
poJib Yy (hopMyBaHHI TaK 3BaHOI LIMTOKiHiHIYKOBaHOI BTO-
Mu. B3aemomist Mixk iMyHHOIO Ta HEPBOBOIO CUCTEMaMU Ma€
IBOHAIpaBJIeHU xapaKTep: 3 omHoro 6oky, LIHC peryiioe
(GYHKIIII KIITUH IMYHITETY, a 3 iHIIIOr0 — iMyHHa CUCTeMa
BIIMBa€ Ha cTaH i mistmbHicTh LIHC [4]. OcobmmBe 3HAYeH-
HSI B IbOMY KOHTEKCTi HaJIeXKUTh IapacUMITaTUYHIA HEPBO-
Bili crcTeMi, sIKa Bifirpa€e BUpilllaJIbHY POJIb Y IPUTHIYeHHI
XPOHIYHOro 3amajeHHs HU3bKoi iHTeHcuBHOCTI (X3HI).
ITinBumenuii pisenb X3HI acolitoeThes 5K i3 XpOHIYUHUMM
COMaTUYHMMU 3aXBOPIOBaHHsIMU Ha KiTainT LI/ 2-ro Tumy,
Tak i 3 IcUXivHUMU posniagamu, cepen sikux [1TCP 3aiimae
OJIHE 3 UiJIbHUX Miclb |3, 6]. [TaToreHes cepLieBO-CyIMHHUX
3axBopioBaHb (CC3) mpu LI1 2-10 TUITY TOETHYIOTH i3 XpPO-
HIYHUM TPO3araJbHUM, MPOOKCUIAHTHUM CEPEIOBUIIIEM
Ta po3Butkom X3HI [7, §].

HenocratHe crioxxuBaHHS Ta AedillUT OKpeMHUX 0io-
(axkTopiB, 30KpeMa BiTaMiHiB, OB’ SI3yIOTb i3 MiABUILIEHUM
pusukoMm MC, LI/ 2-ro tunmy, CC3, a noTpuMaHHs ix ¢i-
3i0JIOTIYHOTO BMICTY B OpraHi3mi 3HMXKYeE 1ieit pusuk [9].
XapyoBi 100aBKM 3 MEBHUMHU OiohakTopamMu MOXKYTb OyTU
KOPUCHUMMU $IK JOTTOBHEHHS A0 TPaaWLiiHOI Teparmil 1jst
npodinakTuku ta gikyBanHs [1TCP, nemnpecii i yacto Ko-
mopOinHux MC i LI/ 2-ro Turty, OCKiJibKM BOHU OB’ s13aHi
i3 cucteMHUM gedinnTom HU3KK 6iodakTopis [10]. OogHak
e(DeKTUBHICTh NMIPUIYNMHHO-HACIIIKOBUX METOMIB Ipodi-
JIaKTuKH i JikyBaHHs1 koMopOigaux [1TCP, nenpecii, MC
i niaGeTMYHOro nucTpecy oomexxeHa. Takum 4uMHOM, TO-
Tpeba B HOBUX METO/IaX KOPEKIIil MeTaboJiYHUX MOPYIIEeHb
3IMIIAETHCS] He3anoBosieHoo. Leit orisin Mae Ha MeTi 00-
TOBOPHUTH POJIb BiTaMiHy B, /Gendoriaminy y mpodinaktuui
Ta nikyBaHHi koMopOigHux ITTCP, menpecii, MC i LIJI 2-ro
THITY, a TAKOX IMPOaHaJIi3yBaTy HOBi TEHAEHIIil Ta HAIIPSIM-
KM MaliOyTHIX TOCIiIKEHb.

1. MoCTTPABMATUYHUI CTPECOBUN
PO3ACA, Aenpecis i LyKposumn aiabet

IlcuxiuHi po3naau 3HaAYHO MOILIMPEHi cepen JIIoaei 3
XpOHIYHUMU (HiI3UYHUMHU 3aXBOPIOBAHHSIMU, IIPUYOMY Be-
JIMKU JeNPeCUBHUMN po3Jiall, SKUA YaCcTO HAa3UBAIOTh Jie-
npecieto, HabyBae r00anbHOTO TTomMpeHHs i 10 2030 poky
moxe Buriepeautu CC3 gK apyra 3a 4acTOTOI MPUYMHA
cMmeptHOcTi [11, 12]. BomHouac pe3ynbraTé peTpocHeK-
TUBHOTIO JOCIiIKeHHS IMoKa3aiu, 1o mamientu 3 L/ 2-ro
TUILY, XPOHIYHUM KOPOHAPHUM CHUHIPOMOM Ta KOMOPOim-
HUMU pO3JIafaMM IICUXiK1 YacTillle 3BePTAlOThCS 10 MEINI-
HuX 3aKkjafdiB [13]. IHIIe qociimkeHHs IPpOAeMOHCTPYBAJIO,
110 Y KOXHOI 1’siToi ocodu 3 LIJ] 2-ro tumy criocrepira-

I0ThCSI TIPOOJIEMHU 3 TICUXIYHUM 310poB’siM [14]. B Ykpaini
BHACJTIIOK BOEHHUX [iif Oinbire HiXX y 20 % BHYTPIlTHHO
nepeMimieHux oci6 miarHoctyoThess CC3, a KoxXHa aBaj-
ugTa ocoba crpaxaae Ha LI/ 2-ro tuny [15, 16]. Emouiiini
peaxilii, BAKJIMKAaHi IICUXOCOLIiaIbHUM CTPECOM, CYIIPOBO-
JOKYIOTBCS TTOPYLIEHHSIMM BeTeTaTUBHOT HEPBOBOI CUCTEMH,
1110 TiCHO MOB’SI3aHO 3 PO3BUTKOM iHCYJIiHOPE3UCTEHTHOCTI
(IP), niabetuunoro auctpecy ra CC3 [17, 18].

IHcynin nie sk perynsitop metadonizmy LITHC [19]. TH-
CyJIiH Billirpa€ BaXKJIMBY HEWPOIPOTEKTOPHY Ta TPOdiuHy
POJIb TS KITITUH TOJIOBHOTO MO3KY i, TAKUM YMHOM, MIPOTH -
i€ aITOITO3Y, TOKCUMIHOCTI OeTa-aMiIoiny Ta OKCHIATUBHO-
My ctpecy (OC); cripusie BIDKMBaHHIO HEHPOHIB; TIOJIIITIIIYE
npolecy mam’sTi Ta HaB4aHHs. [IpogeMoHCcTpoBaHO, 1O
IP Bimirpae 3HauHy poJib y maTOreHe3i KOTHITUBHUX IOPY-
1IeHb i HelipoaereHepaTuBHUX 3axBoproBaHb (HI3) [20].
IP ta mopyiieHHs1 metaboizmy rimoko3u B LIHC nHeamiHHO
CIoCTepiraloTbes Mpu XBopooi Anblireiimepa (XA) ta iH-
mux HA3 [21, 22]. BusHaHuM (pakToM € Te, 1110 3HUKEHHS
MeTa0o01i3My TJIIOKO3U B TOJIOBHOMY MO3KY BiZlOyBa€eThbCs
IIOHAMEHIIIE 3a IeCATh POKiB 10 po3BUTKy H/3 [23, 24].
30KpeMa, 3TigHO 3 BUCHOBKAMM KOTOPTHOTO JOCTiIKEeHHS
Whitehall I1, mpoBeaeHoro cepen 5653 marieHTiB y Bemm-
KoOpuTaHii, maMm’aTh y mauieHTiB 3 /I 3HMXKyBanacs Ha
45 %, a 31MaTHICTh IO pallioHATbHUX CYIKEHb perpecyBajia
Ha 29 % mBunie [25].

«baHKpPyTCTBO» LIEHTPaJbHOI iHCYIiHOBOI OCi Mpu-
3BOAMTH 10 BPa3jMBOCTI Ta 3arubeni HelpoHiB [26].
HesBaxatoun Ha 4iTkuii 3B’s130K Mixk IP ta HTHC, Touni
MEXaHi3MHU X B3a€EMOJii 3aJUIIAIOTHCS HE3PO3yMiIu-
mu. OgHaK HeoOXimHO 3ayBaxkuTH, 1o IP acomiiioBana
3 TillepiHCYJiHEMi€I0 — 1Ie «THXa» IMaHAeMisl, TOIIupe-
HICTbh SIKOI TTOCTiHHO 3pOCTa€E i crocTepiraeTbest Oibliie
aKy 51 % naceneHHs 3eMHoi Ky [27]. IP/rinepincymi-
HeMisl, He3BaXaun Ha JO0Ka3u, 110 MiATBEPAXYIOTh iX
HeraTuBHUI BIUIMB Ha po3BUTOK LIJI 2-ro tumy, CC3,
OHKOJIOTiYHUX 3aXBOPIOBaHb, HEBPOJIOTiYHUX PO3JaiB,
IITCP i kAiTUHHOIO CTapiHHS, 1OCi HE BBaXXKalOThCS He-
3a7eXXHUMU (paKTOpamMu pU3UKY, & OTKEe, HE TPOBOAUTD-
Csl CKPUHIHT y 3arajbHiii MOMyJISILii Ta BIAMOBIAHI Mpo-
¢binakTnuHo-TiKYBanbHi 3axonu [25, 28]. MimosipHoO,
nepudepuyHa Ta neHtpanbHa [P — e mogudikoBaHmit
CTaH, BIJIUB Ha SIKMII MOXXHA BUKOPUCTOBYBATH IS 3a-
rmob6iranHs ocHOBHUM po3siagam LIHC [22].

X3HI criocrepiraeTbes mpu pi3HUX XPOHIYHUX 3aXBO-
pIOBaHHSIX, HaIlpUKJIad MOPYIIEHHSX OOMiHY PEeYOBHUH,
oxupinHi, MC, LI 2-ro Tuny, KapaioMeTa0oJiyHUX Ta
ncuxiyHux posnanax [29]. JocraimkeHHs mokasaiu, 1o i
TPU CTaHU, a came XpPOHIYHMI cTpec, aernpecis Ta X3HI,
MoB’s13aHi MiXX cO00I0 i BUHUKAIOTh Yepe3 IMOPYIICHHS
MeTtabomizmy. [P Ta moB’si3aHi 3 Heto posnanu, ssk-ot L]
2-TO TUITY, MABUINYIOTh pu3uK po3Butky [ITCP [6, 30].
[Ncuxonoriunmii crpec moxe Bukinkaru X3HI, ske nepe-
IIKOMIXKAa€E METa0O0JIi3My IJIyTaMaty, a TaKoX iHCYJIiHOBIi
curHamizauii [31, 32]. Kpim Toro, nobpe Bimomo, 1110 Taili-
entu 3 oxxupinaam, MC, 1P, LI/l 2-ro tuity GiblI CXWIbHI
110 po3BuTKy ITTCP [6]. TakuM 4MHOM, IIi 3aXBOPIOBAHHS
MOB’s13aHi MixX cO0010 Yepe3 INMOMHHI (iziosoriuHi rmpoie-
CH, IK-OT Helpo3anajeHHsl, FOPMOHAJIbHUI IucOalaHC Ta
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MOpPYLIEHHS perysiiiii HelipoMeniaTopiB. Pe3ynbraTu cuc-
TEeMaTUYHOTO OIJISIAY Ta MeTaaHaji3y HU3KU JOCHTiIKEHb
BCTAaHOBWJIU 3B’S30K MiX faernpeciero Ta MC, npudyomy ix
3B’5130K OYB JIBOHarpaBieHUM, To0To MC crippuunHsIe ne-
npecito i vice versa [33, 34]. AnanoriuyHo naiieHtn 3 MC
CTpaXXIaloTh Bif IeTpecii, moB’s13aHol 3 OXXUPIHHAM, 110
MPU3BOJUTH A0 MiABUIIEHHS PiBHS 3aMaIbHUX LIUTOKIHIB,
IP ta pe3nucreHTHOCTI 10 IenTuHy [35, 36].

B ocTtaHHi poku 3’BISETHCS BCe OiIble TOCTIIKEHD,
SIKi TIPOJIMBAIOTh CBITJIO HAa CKJIAMHUI B3a€EMO3B’ 130K MixX
X3HI, ctpecoM i menpecier, a TaKOX Pi3HUMM TICUXid-
HuMM posnanamu, 3okpema [ITCP. LlentpanbHe Miciie
B LIbOMY B3a€MO3B’s13Ky 3ailimae KoHueniist X3HI, ske €
KJTI0YOBUM (haKTOPOM Y PO3BUTKY Ta 3arOCTPEHHI rcuxia-
TpuuHUX cTaHiB [37, 38]. Bullla akTMBHICTh OKHCHIOBAIb-
HOTO MeTaboJ1i3My i 3HMXKEeHa eHI0TeHHA aHTUOKCUaHTHA
3natHicTh poosats LITHC uytiausoio no OC [39, 40]. [po-
3arnajibHi IUTOKIHU MOCUJIIOIOTh iHAYKOBAaHE OKCUIATHUB-
HO-HITPO3aTUBHUM CTPECOM CTapiHHS MO3KY Y Ialli€HTiB
3 JIENpeci€lo yepe3 3HUXKEHHSI HelporeHe3y Ta MOCUJIeH-
Hs1 HeiiponereHepatlii [34]. OKcuaaTMBHO-HITPO3aTUBHUIA
CTpeC MOPYIIY€E BHYTPILIHbOKIITUHHI CUTHAJIbHI CUCTEMU,
30KpeMa €HJOIJIa3MaTUYHUN PEeTUKYIYM, MITOXOHJIPIi,
po3’enHyBaIbHI OiTKK Ta TpoTeiHkiHazy B [36]. [ToBimo-
MIsIEThes, 10 'y 20—30 % moneit, sKi cTpakaaioTh Ha Jie-
Mpecifo, IPUCYTHI 3HAYHi iMyHOMEeTa0O0JIiuYHI OPYIIeHHS
[41]. ImyHOMeTabOIIYHA IEeTIpeCist XapaKTepU3YyEThCS I10-
€IHAHHSIM: 1) aTUMOBUX JEMPECUBHUX CUMITOMIB, 30Kpe-
Ma TilepcoMHii, BTOMM, Tinepdarii i, MOXXJIMBO, aHTeIOHii;
2) X3HI 3 niguieHuMu piBHsIMM C-peakKTUBHOTO OiJiKa,
LIMTOKIHIB, 3pOCTAHHSIM CTYTEHS alleTUJIIOBAaHHS [JIIKOPO-
TeiHiB; 3) MeTabOiUHUX TTOPYIICHD, 1110 BKIIOYAIOTh OXKH-
piHHs, aucinineMito, [P i peaucreHTHICTH 10 JenTuHy [40,
42]. Ocobu 3 iMyHOMETa0OoIIYHOIO ACIIPECI€I0 MAIOTh BU-
muit pu3uk po3Butky LIJI i ripiie pearytoTh Ha JliKyBaHHSI
aHTUOeNpecaHnTamu [42].

Xponiunuii crpec nmos’ss3anuii i3 CC3, LIJI 2-ro Tumy, a
Takox 3 HI3, sak-oT XA, aemnpecis ta xBopoda [lapkiHcoHa
[43, 44]. MitoxonnpianbHa nucoyHkitiss, OC ta nepude-
puuHe/ueHTpanbHe X3HI, gk naHku B NaHL03i maTodi-
310JIOTYHUX 3aMKHYTHX MPOLECIB, yce yacTille po3risiia-
IOThCS SIK OCHOBHI PYIIifiHI CWIM 11X 3aXBOpioBaHb. Dap-
MaKOJIOTiYHI BTpy4YaHHs, CIPSIMOBaHi Ha 30epexeHHs ¢i-
3ioJorii iHCYJ1iIHOBOI OCi, MiTOXOH/IpiaJIbHOTO GioreHe3y Ta
iHTeTpasIbHOI (PYHKITIOHATBLHOCTI, a TAKOX MiTodarii ypa-
JKeHMX OpraHesl, MOXYTh ITOCJIA0UTH CYITyTHIl BIUTUB BiJIb-
HUX paJIUKaJliB, 5IKi 111€ OiIbIIIe MOCUTIOIOTh MOIIKOIKEHHS
MitoxoHapiii i KaTanizytote X3HI [45]. LlenTpanbHe Ta/ab0
nepudepuuyHe X3HI Moxke cipuunHSATH TOKaJbHUM MOTiK
npo3anajbHUX IUTOKiHiB, SIKi pa30M 3 aCTPOIJi030M I10-
cumooTh 1P, miToxoHapianbHy auchyHkuio Ta OC [46].
OTxe, BTpy4aHHSI, CIIpSIMOBaHi Ha Moaudikallilo criocody
xkutTs1, Kopekuito X3HI i OC, BigmoBinHO 10 NPUHLMITIB
Mpeu3inHOl MENUIIMHU, MOXYTh OYTH OibII e(heKTUBHU -
MU BapiaHTaMM JIiIKyBaHHS TAIli€HTIiB 3 iMyHOMeTa0oJIiv-
Holo aernpecieo [26, 47].

AMeprKaHChKe TOBApHUCTBO MPEeBEHTUBHOI KapaioIorii
(American Society of Preventive Cardiology, ASPC) Buzinse
NecsITh KJIIOUOBUX (DaKTOpiB pu3UKy po3BUTKy CC3, a came

He30alaHCOBaHe XapuyBaHHS, HEAOCTATHIO (hi3UUHY aK-
TUBHICTb, AUCiMiaeMito, npeniabet ado LI, apTepianbHy
rinepreHsitoo, oxupinHsa Ta MC, crierndiyHi 0coOIMBOCTI
OKpeMuXx aeMorpadiuyHuxX rpyri, TooM003u, HUPKOBY HEJlO-
CTaTHICTh, a TAKOX AesKi reHeTHuHi pakTopu [48]. Kpim
TOT0, AMEpUKaHCHKMI KOJeIX KapaiosioTiB (American
College of Cardiology) y cmiBmpamni 3 AMepUKaHChKOIO
acomiarieto cepis (American Heart Association) oco6iu-
BY YBary NpuIiJisiloTh BaXJIMBOCTI 300POBOTO XapuyBaHHS
sIK OCHOBHOI'O KOMIOHEHTa MPpOoiIaKTUYHOI CTpaTeril 1JIst
3MeHIeHHs pusnky CC3 [49, 50].

[TigBuilleHa iMNYJILCUBHICTD i HE3aA0BiIbHA eMOLIiliHa
perynsiis, nos’si3ani 3 [ITCP, niabeTHuHUM AUCTpPECOM,
MOXYTb BIUTMBATHU Ha TIPOLIECU TPUWHSTTS TTOBETiHKOBUX
pillleHb, BKJIIOYHO 3 IOTPUMAHHSIM MPUHIIUIIIB 310POBOTO
xapuyBaHHS [51]. He3amoBinbHUIT XapyoBUii cTaTyC Yac-
TO crmiocTepiraetbcs y nmauieHTiB 3 IITCP i aconitoernes
3 TipIIUM IIPOTHO30M 3axBOploBaHHs [52]. 3MiHa SIKOCTI
XapuyyBaHHS € OJMHMM i3 TIMOTETUYHMX IUISIXiB MiABUIIE-
Horo pusuky CC3, MC i /I 2-ro tuny y xBopux 3 [ITCP.
[ToBimOMJISIETBCS, 110 XapyoBi 1O0OABKU, 30KpeMa BiTaMi-
HU Ta MiKpOEJEMEHTH, € BaXXJIMBUMM JIJIS TTOJIIMIICHHS
nporHo3y [1TCP i giabetnunoro nuctpecy [52]. dediuut
BiTaMiHiB MOXe TIPU3BECTH JI0 TTOPYIIeHb JUHAMIKM Me-
TmoBaHHSA-geMeTuoBanHs JIHK Ta ricroHiB, perymsmii
CceKpellii aTumoKiHiB, peHOTUIOBMX 3MiH, mocwieHHs OC
Ta 3HMXeHHs1 yTBopeHHs1 AT® [53]. Hecraua BiTaMiHiB
rpynu B (tiaminy, mipuaokcuny, pubodaaBiny, ¢oatis i
KoOajlaMiHy) MOe MPU3BECTU IO MOAANbIIOIO Mporpe-
cyBanHHs X3HI ta IP [54, 55]. TToBinomiisieTbes, 1110 BiTa-
MiH B, 3naTHuit sMeHmmTy inTencusHicTs X3HI, a Takox
MOXJIMBICTh MaTO(i310JI0TIUHOI eKCcIIpecii HelipoaereHe-
paTUBHUX CTaHiB [56, 57].

2. BitamiH B,l

Biramin B, (tiamiH) mepeOyBae B OpraHizmi B TpbOX
piszHux dopmax dochopHux edipiB: TiamiHmMoHOpOC-
daty (thiamine monophosphate), Tiaminnipodocdarty
(thiamine pyrophosphate) i TiaminTpudocdary (thiamine
triphosphate). B3zaemonist Tiaminy 3 tiaminTpudochaTom
CIIpUsiE YTBOPEHHIO METa00JIiYHO aKTUBHOI (hopMu Kodep-
MeHTy. TiaMiH HeoOXimHMI 11T MeTa0OoIi3MYy JIITimiB, ami-
HOKUCJIOT i ByIJIEBOIB, a TAKOX aKTHBALIil iOHHNX KaHaJIiB
y MeMOpaHaxX HEPBOBUX KJIITHH, MPOAYKIIil IIEHTO3, HiKO-
TUHaMigageHiHAUHYKIeoTua 2'-docdaty (nicotinamide
adenine dinucleotide 2'-phosphate); € KodhepMeHTOM Mipy-
BaT/eriaporeHazHoro Kkomriekey (pyruvate dehydrogenase
complex), o-KeTorToTapaTaeriiporeHa3HOro KOMILJIEKCY
(a-ketoglutarate dehydrogenase complex), TpaHCKeTOJ1a31
(transketolase, TKT); pepmeHTOM, 1110 OOMEXYE IIBUAKICTD
3BOPOTHOTO JIAHI[IOTa HEOKMCHOI cTaii meHTo3o¢gochaTHO-
ro muisIxy (pentose phosphate pathway); KodepMeHTOM Je-
TiIPOreHa3HOTO KOMITIEKCY PO3TATYKEHUX 0-KETOKUCIOT
(branched-chain a-ketoacid dehydrogenase complex); He-
00XigHMIA IUIsT KaTabo1i3My aMiHOKMCIOT 3 PO3rady>KeHUM
JlaHLorom, ¢yHkiioHyBaHHS auwi-KoA-nerigporeHasu
(acyl-CoA dehydrogenase) [56, 58]. 3arajom TiaMiH Bifi-
rpa€ BaXJIMBY poJib y 6aratbox (iziosoriyHMX mpolecax,
SIK-OT MeTa0O01i3M TJIIOKO3U, MiATPUMKa HEPBOBUX MEMO-
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paH, CUHTE3 Mi€JliHy Ta BUPOOJIEHHsI HeipoMeiaTopiB, sIK-
OT alleTWJIXOJIiH, CEpOTOHIH [59].

OcHOBHMMMU JXepenaMu Bitaminy B, 3anuiarorbcs
LJIbHO3EPHOBI TIPOAYKTH, O00OBI, TOPiXK Ta XapyoBi 10-
6aBku. OgHaK 3pOCTaHHSI MOITYJIIPHOCTI OiJI0TO puCy, Xa-
pakTepHe JUIsl OCTaHHIX JeCITUIIITh, CIIPUSIE MOIINMPEHHIO
aedinuty Bitaminy B . Kpim Toro, 36i1bLIEHHS CIIOXM-
BaHHSI BUCOKOKAJIOPiitHOI Xi MigBUIIY€E TOTpeOdy opraHi3-
MY B TiaMiHi, III0 CTBOPIOE TOJATKOBI pU3UKU MOTO Hedi-
muty [60, 61]. OcobaUBY POJIb Y 3HUKEHHI PiBHS TiaMiHy
Bilirpae HanaMipHe B>XKMBaHHS aJKOTIOJI0, sIKe BILUIMBAa€E Ha
TPAHCIIOPTYBaHHs BiTaMiHy B, y KJIiTHHU Ta mopyiye npo-
LIECU BHYTPIITHBOKIITHHHOTO (hochoprtoBaHHs [62, 63].
OnHi€lo 3 OCHOBHUX MPUYUH AedillUTy TiaMiHy € XpOHiu-
HUIi aJIKOToJIi3M, sIKuii 3ycTpiuaeTbcst y xopux 3 [1TCP,
niabeTuyHUM nucTpecoM [64]. Xoua nediunt Bitaminy B,
HUHI piIKO AiarHOCTYIOTh, OJHAK TpobJyieMa CTae Jeja-
JIi aKTyaJIbHIIIOM Yepes3 BIIMB HeCTaui TiaMiHy Ha PU3MK
BUHUKHEHHSI CUCTEMHMX 3aXBOPIOBaHb [65, 66]. 3pocTae
KiJIbKICTh JI0Ka3iB MPO T€, 110 JOCTATHE CIMOXWBAaHHS Bi-
Taminy B, Moxe matu npodinaktuunuii epexr momo CC3,
oxupinnsa, MC, npeniadety, LI1 2-ro tumy, IITCP ta ncu-
XiyHMX posnamis [67, 68].

TiamiH, okpiM MeTabO0IiYHOI Ta CTPYKTYPHOI (DYHKIILi,
JNEMOHCTPYE TaKOX aHTUOKCUIAHTHI BIaCTUBOCTi. 30Kpe-
Ma, TiaMiH K MOrjJuHay akTuBHUX ¢opM kucHIo (ADK)
Buaaisie rigpokcuwnbHuii pagukan (HO—) 3HayHO edek-
THUBHiIlEe, HiX TigponepokcuiabHuii (HOO—) [69]. AHTH-
OKCHIAHTHA [is BitamiHy B, iiMOBipHO, NOB’13aHa 3 ABO-
ha3HOIO peakili€ro PO3KPUTTS Tia30IbHOTO KiJIblis 3 YTBO-
PEHHSIM aHiIOHY TiOJIbHOI (hopMU TiaMiHy Ta HecTaOiIbHOL
TPpULMUKITIYHOL hopmu [58]. SIK mpuKITam aHTUOKCUIAHTHIX
BJIACTMBOCTEM TiaMiHy HEOOXiZHO 3ramaTu MPUTHIYEHHS
OC-onocepeaKkoBaHOI CTUMYJIALLIIL SIAEPHOIO TPAaHCKPUII-
uiitHoro ¢akTopa NF-kappa-B (NF-«xB) i 3axucr nmosepx-
HEBUX CYJbGriApUIbHUX IPYIl HEUTPOdiliB Bix 3MiH, BU-
kaukanux OC. Kpim Toro, BitamiH B, cripusie yrBopeHHI0
npo3arnajbHUX HUTOKIHIB y Makpodarax. Biramin B, Takox
B3aEMOJII€ 3 OIJTKOM-CYIIpecOpoM pS3, IK1ii € OTHNM 3 Hali-
BaXKJIMBIIIMX OiKiB, 110 OXOPOHSIOTH KJIITUHHUN IIUKJI,
KOHTPOJIIOIOUH TIpoJtidpepalrito, aromnTo3 i 3arudesb KIITUH
[70]. KpiM TOTO, TiaMiH € ITOTY>KHUM iHTiOITOPOM YyTBOPEH-
HS KiHIEBUX MIPOAYKTIiB He(PepMEHTATUBHOTO IIiKYBaHHS
(KTIT) 6inkis [58].

Heto3 (neutrophil extracellular traps, NETs) — Bun
IporpaMoBaHOi KJIITMHHOI 3arubei, 1110 BiZOyBa€eThCS B
HelTpodinax. Heto3 no3Bosisie HelTpodinam 3HUIIYBAaTH
MO3aKJIITUHHI MaTOreHU, MiHiMi3yIOUM IMPU [IbOMY ITOLIKO-
JDKeHHST KJIITUH Xxa3siiHa. [IpomeMoHCcTpoBaHoO, IO TiaMiH
3MeHInye yrBopeHHs1 NETs y mosozanexHuii crocio, a
CriJibHE BUKOPUCTAHHSI OKcUTiaMiHy (oxythiamine) 3 Tia-
MiHOM IpPUTHiYY€ BHYTPILIHBOKJIITUHHY reHepauiio AOK
i MOXe CpusITA NOoTeHUiiHi perynsuii ADK-3anexHoro
HeTtosy [71].

BaxuuBorio € yyacTp TiaMiHy y IIepeTBOPEHHI MOABili-
Ho-HeraTuBHMX (double-negative) KJIiTUH y TTOABIMHO-TIO-
3uTuBHiI (double-positive) abo yd-tumonutu. [TokazaHo,
110 Bitamin B, Moay:ioe MeTaboI1i3M 0-KETOKHMCIIOT 3 PO3-
TaJIy>)K€HUM JIAHLIOTOM Y CTPOMAaJIbHUX KJIITUHAX TUMYCa,

OITIOCEPEIKOBYE B3aEMO/IiI0 MiXX CTPOMaJbHUMM Ta iMYH-
HUMU KilitiHamu [72]. Kpim Toro, BitamiH B, € moTyxHum
MPOTU3ATIAIbHUM MOIYJISITOPOM 3 aHTUOKCUJIAHTHUMU Ta
MPOTUNYXJIMHHUMU BJIACTUBOCTSIMU, 30KpeMa ITiIBUIIYE
(arouuTapHy akTUBHicTH MakpodariB [73, 74]. Tiamin
MePEIIKOIKAE SKCIPecii MPOoaroNTUYHUX OiJIKiB pOOUHN
Bcl-2 (B-cell lymphoma-2), axkrtuBauii kacmasu-3
(caspase-3) Ta posuiemieHH mnoii-(AId-pu6030)-
noJimepasu (poly(ADP-ribose) polymerase). Bcl-2 xapak-
TEPU3YETHCS BUPAXKEHUM aHTUAMONTUYHUM MOTEHIiaIoOM,
110 OOYMOBJTIOEThCS MOTO 3AaTHICTIO B3AEMOISITU 3 MPU-
HaliMHi 1’ siThbMa iHIIMMU Oiikamu poavHu Bel-2, sxi Bifi-
rpaloTh KJKOYOBY POJb Y MPOANONTUUYHMX Ipolecax [75].
AKTHBAILiSI ILOTO MEXaHi3MYy TMEepPeIIKOIXaE YTBOPEHHIO
IIOp Ha MITOXOHApiaJdbHiIll MeMOpaHi, 110, Y CBOIO Yep-
ry, 6;10Ky€e BuBiIbHeHHs nuToxpomy C (cytochrome c) ta
apoptotic peptidase activating factor 1 3 mitoxonmapiii. Ta-
KUM YMHOM, iHTiOY€ThCS aKTUBALlisl KacTia3u-9 i mpurHivy-
IOThCSI CUTHAJIbHI LIJISIXU, 110 iHILliI0OI0Th KacKaJ alonTo3y
[76]. Bitamin B, 3MiHI0€ MeMOpaHHUMI1 HOTEHIIiA MiTOXOH-
Ipiii, BUBiIbHeHHs nuToxpoMmy C, (pakTopa, 110 iHAYKYy€E
arnonTo3 [58].

IcHye mocTaTHBO pe3ybTaTiB eKCIIEPUMEHTAIbHUX Ta
KJIiHIYHUX AOCTiIKEHb, SIKi 103BOJISIIOTh IPUITYCTUTH, 11O
rinepiHcynineMisi/IP, xponiuHa rinepriaikemist pu LI 2-ro
TUITy HETATUBHO BIUIMBAIOTh Ha MeTa0O0J1i3M TiaMiHy, 30-
KpeMma, BHACIIOK MPUTHIYeHHSs (PYHKIIIOHAJTbHOTO CTaHYy
TpaHcTiopTepy TiaMiHy-1 (thiamine transporter-1) i TpaH-
cnopTepy Tiaminy-2, aktuBHocTi TKT [70, 77]. Lle moxe
MPU3BECTU A0 HAKOMUYEHHS iHTepMediaTiB MOYaTKOBUX
crafaiit ikonizy [78, 79], 110 B yMOBax XpOHiUHOI rinep-
[JIiKeMii TTOCUIIIOE TIPOAYKIIiIO BUIBHUX paauKajiB B MiTO-
XOHJIPisIX, CYNPOBOMXKYETHCS MPUTHIYEHHSIM aKTUBHOCTI
riinepanbaerin-3-docdarnerinporenasu (glyceraldehyde
3-phosphate dehydrogenase) [80]. 36ibllIeHHSI KOHIICHTpA-
11 iHTepMeiaTiB IMTOYaTKOBUX CTaliil MIiKOJIi3y MOXe iHi-
1LIiF0BaTH iHIYKOBaHi rinepriikeMi€ro MeTaboIiuHi IILIIXH,
SIKi CTIpUSIIOTh aKTUBallii mporeinkiHasu C (protein kinase
C, PKC), akymymauii KIIT, akTuBaiii nursixiB 6iocHTE3y
reKco3aMiHy, IMKapOOHIIbHUX cITonyK [70].

3. beHdOoTIamiH — BUCOKOAOCTYNHUI
nonepeAHUK BITaMiHy B,

Kopexiiist mopyiieHb cTaTycy TiaMiHY 3IilICHIOETHCS
LIJIIXOM BMKOPMCTaHHSI €K30r€HHOro BitamiHy B, abo
oendoriaminy [56]. BFT € gocuTh cTabiabHOIO MOJISP-
HOIO CITOJIYKOIO, SIKa He MOXe Au(YHIyBaTU yepe3 Kli-
TUHHI MeMOpaHU, OCKiJIbKU He € JinodiabHow [81]. Oa-
Hax I1icJig nepopaibHoro npuitomy BFT 3maTHmit miBuako
nedochopuIIoBaTUCS B TOHKOMY KUIIEUHUKY TIiJ Ti€t0
Jy>kHUX ocdaTas, 3B’13aHUX 3i IIITKOBUMU KpasiMU eITi-
TeaiabHUX KIiTHH [82, 83]. ¥V pesynbrari yTBOPIOETHCS
S-6en3ointiamin (S-benzoylthiamine, S-BT) — ninoginb-
Huii Mmetabomit BFT, sxuii merko mudyHmaye yepe3 KIITUHHL
MeMOpaHH i TpoHUKA€E y KpoB. OCHOBHUMU IPOAYKTaAMU
S-BT y KpoBi € TiaMiH i 3HaYHO MEHIIIOIO MipOI0 — TiaMiH-
MoHodocdar i TiaminauHogocdar (thiamine diphosphate,
TDP), siki yTBOPIOIOThCS MEPEBAXKHO B epuTpolMTax [82].
Cnin 3a3HaunTH, 1110 S-BT He BUKOPHUCTOBYETHCS SIK ITO-
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MepeaHuK TiaMiHy, OCKIJIbKM BiH MEHII CTaOiIbHUIA, HixX
BFT. BFT mae Buuty 0ionocTynHiCTh, HixX TiaMiHAUCYJIb-
¢in (thiamine disulfide) a6o ¢ypcynbriamin (thiamine
tetrahydrofurfuryl disulfide) [65]. MakcumaibHa KOHIIEH-
Tpallisl TiaMiHy TiCJIsI OAHOPA30BOr0 MPUHOMY JocsTanacs
uyepe3 1—2 roj 3 nepionoM HamiBBUBeAeHHS 6—14 rof, 1o
00epHEHO TIPOIMOPIITHO 3aJIEKUTD Bif 1031, TiaMiHMOHO-
¢docdar i TDP maroTh noBmmii nmepioa HamiBBUBEASHHS,
OCKLJIbKM BOHU YTBOPIOIOTHCS i YTPUMYIOTHCSI B €pUTPOLIM-
Tax, TOMi K TiaMiH MepeBaKHO MPUCYTHIl y IJIa3Mi KpPOBi
[84]. LllonenHe BxkuBaHHs BFT 3aBisiku BigHOCHO TpuBa-
JIOMY Tepioly HariBBUBEICHHS TTPU3BOIUTD 10 KOoedillieH-
Ta HAKOTIMYECHHS ~ 2, a CTalliOHAPHMI CTaH TOCSITAETHCS Ha
7-ii nens [81, 82].

JlonaTkoBoO CUMHTETUYHONI (PopMmolo BiTaminy B, e
cynboytiamiH (sulbutiamine, SuBT). BFT, sk i iHmi morme-
penHuKu, IK-0T anitiaMiH (allithiamine), Tiaminaucynbodin,
SuBT a6o dypcyabriaMiH, crmoyaTKy BUKOPUCTOBYBAJIU
IJIS TIOJIETIIIEHHST CUMIITOMIB medinuty Tiaminy. OCKiIbKI
SuBT e ninoginbHUM, BiH JIeTKO IIPOHUKAE Yepe3 reMa-
ToeHledaniynuii 6ap’ep. IlpogeMoncTpoBaHo, 1mo SuBT
MOCWIIOE XOJIIHEPTiuHy Ta TJyTaMaTepriyHy rnepenady B
rinokami Ta npe@poHTalIbHill KOpi; MiABUIIYE TyTama-
TepriyHy aKTUBHICTb y Ipe(pOHTAIbHII KOpi, XOJIiHEePriu-
HY aKTHBHICTb Y TiIMOKaMITi Ta PETUKYJISIPHY aKTUBALLiiHY
cucrtemy [55].

JlaBHO BijioMO, HaINpuKJyai, 1o y nauieHTis 3 LIJ1 2-ro
TUIY YaCTO CIIOCTEpIiraeTbcsl Ae(illUT TiaMiHy, a BUKO-
PUMCTaHHS JiKapCchKUX 3aco0iB BiTaMiHy B, KopucHe ai
JIiKyBaHHS fiabeTnuHuX yckianHeHb [85]. BFT Bnepie
OyB BUKOPHUCTAHUM IS 3aI100IraHHS PO3BUTKY diabeThd-
HoI Heiipomnarii i petuHonarii [86]. [HIIMMU TO3UTUBHUMU
edexkramu BFT € 3HMXKeHHSI TOKCUYHOCTI IIIOKO3U B €H-
JIoTesliaIbHUX KJIITUHAX, CIIPUSIHHS BiTHOBJIEHHIO peopra-
Hi3allii aKkTHHOBOIO LIUTOCKeEJIeTa MOJOILMUTIB, SIKi 3a3HaIU
BILIMBY BUCOKMX KOHLIEHTpALiil ioko3u [81], 3MeHIIeHHs
NiabeTiHAYKOBAaHOTO OKMCHIOBAJIBLHOTO MOIIKOIKEHHS TO-
JIOBHOTO MO3KY [84] Ta BiTHOBJIEHHSI CKOPOTJIMBOT (DYHKIIiT
KapaioMiOLIUTIB MPU eKCIiepuMeHTaIbHOMY fiadeTi [70].
Y HacTymHi poKM MOBiZOMIISITIOCS PO HEHPOTIPOTEKTOPHI
edextn BFT He Tinbku mpu giabeTMIHOMY ypaKeHHi He-
pBiB, aine i1 mpu HI3, 30kpema XA [87].

3.1. MexaHi3m Aii 6eHpoTiamiHy

3.1.1. BiiuB 0endotiaminy Ha MeTa00.1i3M IIIOKO3U
Ta QyHKIiI0 MiTOXOHIPIii

BBaxaeTtbcs, 1110 BUCOKi KOHIIEHTpallii IJTI0KO3U CIpU-
YUHSIOTh HaJMipHE YTBOPEHHSI CYNMEPOKCHUIY MITOXOH-
JIpiaJIbHUM JIAaHLIOTOM TPAHCTOPTY €JEKTPOHIB, a TaKOoX
iHAKTUBALIiIO IIiIepaIbIeria-3-docharaerigporeHasu, 1o
MPU3BOJIUTH 10 HAKOMMMYECHHS TIilepaibaeria-3-gocdary
(glyceraldehyde-3-phosphate, G3P) Ta mimBuiieHoro
YTBOpeHHsT MeTmintiokcamo (Methylglyoxal) i ADK [70].
V kynpruBoBaHUX eHHoTemianbHuX KiaitmHax BFT moxe
0JI0KyBaT! TPU OCHOBHI IIJISIXU TillePIIiIKeMi4YHOTO IOIIIKO-
IDKeHHS: rekco3amiHoBuit, yrBopeHHs KIIIN ta miarmnrmi-
uepon (diacylglycerol, DAG)-PKC [70]. BBaxaeTbcs, 1110
BFT Bukiukae BumajeHHs riiuepaibaerin-3-gocdary i
dpykTo30-6-hocdary (fructose 6-phosphate) yepe3 akT-

Baiito TKT. Takum yuHoM, niependavaernbes, mo BFT nie
LJISIXOM TTiIBUILIEHHST BHYTPIITHBOKJTITUHHOTO piBHS TDP.
Kpim Toro, BFT Moxe MaTu MOo3UTUBHUI BIUIMB Ha TIepedir
HJ13, ockinbku migBuinye piBeHb TDP y Mo3Ky, cTuMyItioe
TDP-3anexHi ¢pepMeHTH i IPUCKOPIOE EHEPTETUUHUIT 00-
MiH [88]. 3okpema, IpoAEMOHCTPOBAHO, 110 3rOJOBYBaH-
Hs1 BFT mrypam 3i cTpenTo30TOLMHIHAYKOBAaHOIO MOJE-
JIIO CriopaanyHoi ¢hopMu XA IiABUIIYBaJI0 KOHLIEHTpALIilo
TDP y rimokamiii Ta eHTOpiHaJIbHI KOPi TOJJOBHOTO MO3KY.
Lle cripusiio MiABUILIEHHIO aKTUBHOCTI (PepPMEHTIB MiTOXOH-
NIpiii Ta IHCYJIIHOBOTO CUTHAJIBHOTO IIIJISIXY 3 iHAKTUBALIIEIO
KiHa3u riikoreHcuHTasu-3pB (glycogen synthase kinase-3
beta) Ta KiHa3M, 110 PETYJIOETHCS MO3AKIITUHHUMU CUT-
Hanamu-1/2 (extracellular signal-regulated kinase-1/2,
ERK1/2); NpUTrHiYeHHIO CUTHAJIIbHUX LIJISIXiB aIlloITO3Yy.
Kpim Toro, cnocrepiranocs 3meHIeHHs nposiBiB X3HI ta
3MEHIIIEHHS KOTHITUBHOTO nediuuty [89].

[ToBimoMJIsIETbCS, 11O TiMepriikeMis, MOAEIIOBaHHS
H/13 MoxyTh cripusitu 36iibieHHIO piBHSI DAG Ta akTHUB-
Hocti PKC y TKaHMHax cyauH abo KyJbTHBOBAHUX KJiTH-
Hax [90, 91]. AKTUBALsT KIITUHHOTO CUTHAJILHOTO IIIISIXY
DAG-PKC, iiMmoBipHO, TTOB’s13aHa 3 pO3BUTKOM IiabeTnd-
HUX CYIMHHUX YcKJanHeHb [92, 93]. BogHouac nobpe Bi-
JIOMO, IIIO TTOPYIICHHS MeTa00Ii3My IIIOKO3U ITOB’sI3aHi 3
maToreHe3oM XA. Lle 3axBoproBaHHS HAaBiTh PO3IJISIIAETHCS
SIK «iHCYJIIHOPE3UCTEHTHMIA CTaH MO3Ky» [26, 94]. 3 iH10-
ro 00Ky, iCHY€ KiJIbKa CIiJIbHUX ME€XaHi3MiB, ITOB’sI3aHUX 3
HEBPOJIOTIYHUMU CUMIITOMAaMM, 1110 CIIOCTEPIiraloThCs Mpu
nedinuti Bitaminy B, Ta XA, 30kpema i3 BTpaToro mam’sTi
[58]. Bimomo, mio mopymieHHsi TDP-3anexHux eramniB
MeTaboIi3My TJII0OKO3M acolioioThesa 3 XA. Tak, moBimo-
MJISIETBCS, 110 Y TIOCTMOPTAILHOMY MO3KY ITalli€HTIiB 3 XA
CIIOCTePIraeThCsl 3HaYHE 3HUKEHHST aKTUBHOCTI 2-0KCO-
IJIyTapaT-JAeriiporeHa3Horo Komiuiekcy (2-oxoglutarate
dehydrogenase complex) ta Bmicty TDP [95]. Kpim Toro,
MOKa3aHo, 110 AedilUT TiaMiHy 30iJablilye HAKOMUYEHHS
B-aminoinHoro Ginka (amyloid B protein) y MO3Ky TBapuH
npu mozeoBaHHi XA [96]. TakoxX IpoaeMOHCTPOBAHO,
o BFT 3menmnye inteHcuBHicTs OC i X3HI y ctpykTypax
MO3KY i CIIpUsIE pelyKilii HeBPOIMaTUYHOTO 00JIto B fiabe-
TUIHUX TBapuH [88].

IMatodizionoriuna rinepnpoaykuiss KIII' cnmoctepi-
raetbcs He Tinbku npu L/l 2-ro Tumy, ane it npu HJI3,
sak-oT XA [97], Ta MofentoBaHHI Taynariii y muiieit [98].
IIponemoHcTpoBaHo, 1o BFT moBHicTIO 3amobiraB Ha-
konuyeHHo KIII' B eHmoTemionuTax, CIpoBOKOBAHOMY
BUCOKMM piBHeM Timoko3u. Lleit 3axucHuit epekT 3HUKAB,
KOJIM KJIITUHU TpaHCchiKyBalld aHTUCMUCIOBUMHU OJIir0-
nykieotugamu TKT. Orxe, BFT nie uepe3 akrtuBaiiito
TKT, TDP-3anexnoro ensumy [85]. [Tocunennst perysi-
1ii meHTo30(ocdaTHOro UUISIXy IIPOTUAIE HAKOIIMICHHIO
rinepanbaerin-3-gocdary (glyceraldehyde 3-phosphate),
COPUYMHEHOMY TilepriiKeMi€lo, 3MEHIIYIOUM TaKUM YM-
HOM BUpoOJeHHs MeTuaraiokcano ta KIIIL Y moneni Ta-
yIatii Ha MUIIax MPOJAEMOHCTPOBAHO, 1110 BUKOPUCTAaHHS
BFT cnpusiino 3meHieHHto yrBopeHHs: KIIT' y ronoBHOMY
i cmuHHOMY MO3KY [98], ane poab TKT y 3axucHomy edekTi
BUSIBMJIACH MEHIII 3po3yMinoro [81]. JocmimkeHHs HA MU-
mIavii Mogeri XA mokasaiu, 10 HeiipoIIpoTeKTOPpHi eheK-
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1 BFT peanizyloTbcs 6€3 MOMITHOIO MiIBUILIEHHS PiBHS
TDP y mo3koBiii TkaHuHi [99]. Takum unHoM, BB BFT
He TOB’SI3aHM 1 31 CTUMYJISILIIEI0 OKMCHIOBAJIbHOI'O METab0-
JIi3MY TJIIOKO3M, 1110 BKa3ye Ha ioro crnenudiyHy papma-
KOJIOTiUHY Aito (HaifiMmoBipHitie, itioro meradonity S-BT)
a00 HeBimOMOT0 Ha ChOTOMHI mMoXigHoro TiaMiny [88]. Kpim
TOTO, MPOJEMOHCTPOBAHO, 1110 BuKopuctaHHs BFT y TpaHc-
TeHHUX MUIILIEH 3 MOIEJIIIO TayIlaTii He CYIIPOBOIKYBAIOCh
3MmiHamu piBHsI TDP y ctpykTypax Mo3ky. OnmHak criocre-
pirajgocs 3HayHe TOJIMIIeHHs (PYHKIIiI MiTOXOHAPIi, Mmim-
BUIlleHHs iMmyHopeakTuBHOCTi HA/IH-nerinporeHazHoro
komruiekcy (NADH dehydrogenase, Complex I) ta akTus-
HocCTi cynepokcuaarucmyrasu (superoxide dismutase). Kpim
TOro, 3adikcoBaHO MTOMiTHE 30imbIIeHHs piBHSI MPHK ram-
Ma-pelernTopa, 1o aKTUBYEThCS MPoTihepaTopoM MepoK-
cucoM l-anbda (peroxisome proliferator-activated receptor
gamma coactivator 1-alpha), i me cBiguuTH Ipo TE, 110
BFT ctumyioe mitoxonapianeHuii 6ioreHes [98]. Binomo,
1110 MiTOXOHIpiaJbHa IUCPYHKIIiSI Oepe y4acTh y BUHUK-
HeHHi Ta nporpecyBanHi H/13 [100]. Tomy itMOBipHO, 1110
NO3UTUBHUN BIIMB 3acTtocyBaHHsI BFT Ha ¢dyHKIi0 Mi-
TOXOHpPiii He oOMexXyeTbes akTuBallielo TDP-3anexHux
2-0KcomIyTapaT-JeriaporeHa3Horo i rmipyBaTaeriaporeHas-
Horo KoMmIutekcy. OgHak MexaHi3Mm aii metabosmitiB BFT Ha
OioreHes i (hyHKIIiI0 MiTOXOHIPil 3aMILIAETHCSI 3HAYHOIO
Mipoio HeBimomum [81].

3.1.2. bendoriamin Ta Heiipo3anajaeHHs

JediuuTt TiamMiHy XapaKTepu3y€eETbCsl Helipo3allajleH-
HsIM, 30KpeMa aKTHUBalli€l0 MiKpOTJii Ta MiABUILIEHOIO
MNPOYKIIi€0 Mpo3anajbHUX LIUTOKIHIB Y Pi3HUX IUITHKAaX
MO3KY, 1110 CBITYMTb TPO 3B’30K MiX piBHEM BiTamiHy B,
Ta 3anaapHuMu Iporecamu B LIHC [87]. He nuBHO, 110
nportusanaibHa niss BFT mpomeMoHcTpoBaHa B pi3HUX
MOJIEeJIbHUX CUCTeMaXx in vivo Ta in vitro. EkciepuMeHTH B
KyJIBTYpPi KJIITMH JOMOMOIJIM 3’SICyBaTH AEsIKi MeXaHi3MU1
nii BFT, 3o0kpema, npotusanaibHi edekTy Oyau nokasaHi
B KYJIbTypax MakpodariB, MiKporJjii i TeHIPUTHUX KITITUH
[81, 101]. [TpomeMoHCTpOBaHO, 10 MOPMOIOTIYHI 3MiHI
B KYJIBTMBOBAaHUX MiKpODTiaJbHUX i AEHAPUTHUX KIIITHU-
Hax OyJiu TOB’si3aHi 3 Mpo3arajbHOI0 CUTHai3ali€o [88,
101]. ¥V makpodarax BFT 3HmkyBaB IimormoJjicaxapuy
(lipopolysacharide, LPS)-ingykoBaHy eKCIIpecilo Ipo3a-
najJbHUX IUTOKIiHIB i XeMoKiHiB. KpiMm Toro, cmocrepira-
JIOCh 3HV>KEHHST aKTMBHOCTI MapKepiB 3amajeHHs — iHIy-
HMbenbHOI cuHTa3u okcuay aszory (inducible nitric oxide
synthase, iNOS), nuknookcureHasu-2 (cyclooxygenase-2),
a Takox okcuay a3oty (nitric oxide, NO) Ta mpocrariaH-
nuny E2 (prostaglandin E2) [70, 88]. BBaxaeTncs, 1110 11i
edekTu 3ymoBieHi niero BFT Ha TpaHckpurniliiini akro-
pu NF-«kB Tta early growth response 1, apaximoHOBU!IA IIJISIX,
PKC Ta uneHu curHajibHOTO KackKajy: MiTOTeHAKTUBOBAHY
npoTteiHkiHaldy (mitogen-activated protein kinase, MAPK),
ERK1/2, ctpecakTBOBaHY NpoOTeiHKiHA3y (stress-activated
protein kinase/c-Jun NH(2)-terminal kinase (JNK)) [88].

Kpim toro, BFT mom’sikiye LPS-inaykoBaHi Mmopdo-
JIOTiIYHI 3MiHU THiaibHUX KJAiTUH BV2 (TUn Mikporiiaib-
HUX KJIiTWH, OTpUMaHuXx y muieit jinii C57/BL6). LPS-
IHIyKOBaHa aKTUBAIlisd MiKpOTTiaIbHIX KJIITUH ITPU3BOIM -

JIa 10 pO3IIMPEeHHST KIITMHHOIO TiJla, peopraHizallii akTh-
HOBOTO LIMTOCKEJIeTa Ta YTBOPEHHSI MEMOPAHO3B’ I3aHUX
CKOpPOTIMBUX ITyUKiB aKTUHY (actin stress fibers), Tomi K
BFT crnpuss ix 3meniienHio [70, 88]. BFT B aHanoriunux
yMOBaXx IMPOAEMOHCTPYBaB MOAiOHMI BIIMB Ha MOPdoI0-
riyHi 3MiHM B IEHAPUTHMX KJIiTMHAX. 30KpeMa, CIocTepi-
rajloch 3MEHUIEHHSI €KCITPECii MOJIEKYJI TOJIOBHOTO KOMII-
Jiekcy ricrocymicHocti kiacy 11 (major histocompatibility
complex II) i CD86 (CD86 molecule). Otxe, BFT moxe
3MEHIIYBaTH MPE3eHTAllil0 aHTUTeHA B IEHIPUTHUX KITiTU-
Hax [101].

V nocnimkeHHi Ha MiKpOTJliaTbHUX KJIITHHAX BUSIBIICHO,
o BFT 3meninye aktusauito ERK1/2 ta INK, 110 € iiMmo-
BipHUM IIUISIXOM MOT0 BIUIMBY Ha peopraHizaliito akTHHOBO-
ro uurtockesneta [101]. BFT 3MmeHIiyBaB yTBOpeHHSsI 6araTux
Ha aKTWH BUCTYITiB Ha MeMOpaHi (MeMOpaHHOI ciTuacToc-
Ti, Membrane ruffling), siki MalOTb BUpilllaJbHE 3HAYEHHS
JIJIST XeMOTaKCHUCY Ta aKTHUBaLlii MiKporliaJlbHUX KJIiTUH. Lli
3MiHHU B 0iK OiJIbII CIIOKIAHOTO (PeHOTUITY CYIIPOBOJIKYBa-
JIUCSI BMEHIIEHHSIM TTPOIYKIIii ITpo3arnaibHUX LIMTOKIHIB Ta
memiaTopiB [88]. BFT mpuraiuyBas LPS-ingykoBany ekc-
npecito iNOS, a TakoX eKCIIpecilo IeHiB Ta OiIKiB IIUKJIIO-
okcureHasu-2. Kpim toro, BFT npuraigyBaB ImpoayKilito
OCHOBHHUX IIpo3amajbHUX LIMTOKiIHIB (paKTOpa HEKPO3y
MyXJIMHKU-0. Ta iHTEepJeHKiHy-6, BOOHOYAC MOCHUIIOIOUN
MPOAYKILiIO TPOTU3aNaJIbHOTO LIUTOKIHY iHTepeiiKiHy-10.
AHaJIi3 CUTHAJIbHUX IUISIXiB, SIKi JIeXKaTh B OCHOBI aKTWBa-
111 MiKpOTJTii Ta MPOAYKILil Mpo3anaJibHUX MeIiaTopiB, MO-
kazas, o BFT npurniuysas aktuBauito ERK1/2 ta INK,
yjeHiB curHajabHoro uuisixy MAPK, a takox Akt. Bizomo,
o perynsiist curHanbHUX msixie ERK1/2, INK ta Akt
JIEXKUTh B OCHOBI IIPOMYKIIii Ipo3anaJbHUX IUTOKIiHIB. Pe-
3yJbTaTU BUKOPUCTAHHS CrieIMMIivYHUX iHTiOITOPiB IUISIXiB
ERK1/2, JNK Ta Akt mpoIeMOHCTpYBaJIM, 110 CUTHAJIi3a-
wist INK1/2 Ta Akt BinnosinanbsHa 3a BFT-onocepenkoBaHe
npurHiyeHHs1 NO. Baxxiuso, 1o BFT 3meHIIyBaB akTHBa-
uito NF-«xB, ronoBHOTO peryisitopa 3amajeHHsI B MiKpOTJil
[88]. AHanoriyHoO MoKa3zaHo, 110 y NEHAPUTHUX KIITMHAX
BFT nipurniuyBaB BUBiJIbHEHHSI (DaKTOpa HEKPO3Y MyXJIMHU
o Ta iHTepieikiny- 1 i 3anobiras Tpancaokaiii NF-xB no
saapa [102].

4. HemponpoTeKTOpPHi BAOCTUBOCTI
AVNOEH30IATIAMIHY

B excrniepuMmeHTax Ha MUIIAYMX MOJEJSX Helpoaere-
Hepallii TOBiZOMJISITIOCS MPO MOTYXXKHI MO3UTUBHI e(heK-
™ BFT, onHak 11e moTtpeOyBasio BBeAESHHSI BUCOKUX 103
(100—200 mr/kr Ha 100y), 1o Bianosigae =~ 10 r Ha 100y
st moauHu [91]. ToMy Moxe 3maTvcsi IMBHUM, 11O J10-
6oBa g03a 600 Mr Oyiaa ePeKTUBHOIO IJIS MOJIITILIEHHS
KOTHITUBHUX (DYHKIIi/l Yy MmauieHTiB 3 moMipHow XA [97].
BFT ne Mae 3HauyHUX MOOIYHMX e(EeKTiB, OJHAK IMOBIip-
HO, IO TalliEHTaM HeJOILIJIbHO MpU3HAYaTH 3HAYHO BUIIIL
nmo3u BFT. Otxe, icHye moTpeba y MOIIyKy IIPeKypCcopiB,
saKi maoTh BFT-monioHi kopucHi edexTu, ane OiloTb y
MeHIIUX go3ax. LliTkoM iiMOBipHO, 110 AMOeH30IITiaMiH
(dibenzoylthiamine, DBT), ninodinbHe moxigne BFT,
MoOXe BifamnoBigaT iium BuMoram [99]. DBT Binomuii naB-
HO, TO3BOJIEHUU SIK XapyoBa noOaBKa B fAIOHii, i MOBimoO-
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MJISIETBCS, IO HE OYJI0 3aPEECTPOBAHO KOTHNUX TOKCUUHUX
a00 KaHIEepOoreHHUX MobiuHux edekTis [91].

DBT cknagaeTbest 3 MOJEKYIU TiaMiHY 3 BiIKPUTUM
Tia30J1iEBUM KijJblieM, TTOB’SI3aHUM 3 IBOMa MOJIEKYJIaMu
OeH30aTy, oHa yepe3 Tioedip, a iHia — yepe3 O-edipHuii
3B’s130K. OT:Ke, 1Ooro mepeTBOPEeHHS Ha TiaMiH MOTpeOye
Iii IBOX pi3HMX (pepMEHTIB: TioecTepas3u Ta ectepasu [83].
DBT noTyxHo miaBuIly€ BHYTPIITHbOKIITUHHI KOHIIEH-
Tpallii TiaMiHy, aje Maiike He yrBoploe S-BT, omHoro 3
OCHOBHUX MPoayKTiB MeTadousizmy BFT [91].

IIponeMoHCTpOBaHO, 10 BHYTPIillIHbOOYEPEBUHHA
in’exiist DBT y no3i 10 Mr/Kr ninBuiityBajia piBeHb TiaMiHy
i TDP y kpoBi Mutieit. OnHak He criocTepirajocst 3Ha4HO-
ro 30inbiieHHss BMicTy TDP y mediHii abo Mo3Ky TBapuH
[83]. HocnimkeHHs in vitro moKa3aiu, 1110 HU3bKi KOHIICH-
tpauii DBT (5—10 MxM) nursixom nipotuznii OC 3axmia-
IOThb KJIITUHU HEMPOOIaCTOMHU Bill TOKCUYHOCTI ITapaKBaTiB.
Konuenrpanii BFT, HeoOxinHi misi OTpMMaHHS TaKOTO K
aHTUOKCHUIAHTHOIO 3aXUCTy, Oyiu B 5—10 pasiB BUIIUMU
[81]. Tpusane BBeneHHs 30 mr/kr DBT Ha 100y 3ynuHsII0
PYXOBi nTopyiieHHs1 y TpaHcreHHuX muteii 3 FUS (fused in
sarcoma) — MOJIEJIII0 OIYHOTo aMioTPO(IYHOTO CKIIEPO3Yy i
y 1103i 25 Mr/Kr Ha 100y ToJIeTHIyBajio nepeoir aenpecuB-
HOI ITOBEIiHKM Y MUIIIEH, SIKi IiIIaBaJIUCSI XPOHIYHOMY YJIb-
Tpa3ByKoOBOMY cTpecy [83]. ¥V cyKymHoOCTi 11i JaHi cBinyaTh
apo Te, mo DBT Mmae TeparneBTYHMIA ITOTEHIIIAT HE TUTBKYA
npu 3axBoproBaHHsax LIHC, ane it mpu gemnpecii Ta arpecii,
CIPUYMHEHUX CTPECOBUMU cuTyauismu [81, 83].

MoxuBi MexaHi3M1 aHTHOKCUAAHTHOTO 3axucty DBT
(rmopiBHsiHO 3 BFT): DBT 306i1bl11ye CUHTE3 BiTHOBJIEHOTO
riytationy (reduced glutathione) Ta BiTHOBJIEHOTO HiKOTH -
HaMiganeHiHauHyKIeoTuadocdaty (reduced nicotinamide
adenine dinucleotide phosphate) y He3anexXHuii Bif TpaH-
ckpuruiitHoro ¢akropa Nrf2 (nuclear factor erythroid
2-related factor 2) cmocio; DBT (10—50 MxM) 3axuiiae
kit BV2 Big LPS-inaykoBaHuX 3amaJbHUX IIPOLIECIB
(mipBuieHHs excrpecii iNOS i ¢hakTopa HeKpo3y myxJIn-
HU o Ta TipoayKuii NO IUISIXOM NPUTHIiYeHHS TpaHCIOKa-
uii NF-«xB y snpo). Taki X Tunu npotusanaibHux epeKkTiB
cnocrepiranucs i mpu 3actocyBanHi BFT (50 MkM), onHak
BOHM Oysiu siBHO ciabimmu. Otke, DBT € Gibiil eeKTrB-
HUM TpoTU3anajibHuM areHToM, Hixk BFT [81].

BucHoBKM

3pocTae KiIbKiCTh JaHUX, SKi CBim4aTh, 10 afeKBaTHE
CIOXMBAaHHS BiTaMiHy B, Moxe MaTu npodinakTudHy aito
mono CC3, oxupinnsg, MC, npeniabety, 11J1 2-ro Tumy,
TITCP rta ncuxiunux nopyuieHs [103, 104]. Husbka mo-
CTynHicTh BiTaMiny B, y pasi LIl 2-ro Tumy He nuuie mo-
ripiiye po3BUTOK YCKJIAJIHEHb, a I MOXE CIIPUSTH BUHUK-
HEHHIO caMOro 3aXxBOpIoBaHHs. Y nauieHTiB i3 LI/ 2-ro
TUITY YaCTO BUSIBIISIETHCS ACDIIIUT TiaMiHY, a 3aCTOCYBaHHS
JiKapchbKMX Tpenapatis Bitaminy B, BFT, nokasye edek-
TUBHICTb Y JIIKyBaHHi AiabeTnuHuUX yckinaaHeHs [ 104, 105].
OKpiM LILOTO, IMOBIZOMISIETHCS MPO HEHPONPOTEKTOPHI
BractuBocTi BFT He nuie mpu niabeTHYHUX ypaKeHHSIX
HepBiB, aze it mpu HJI3.

3a oCTaHHi Ba JECATUIITTS YUCIEHHI TOCTIKeHHS MO~
kazaiu, o BFT npossisie moTy:kHi epekTr Ha TBApUHHUX

Mozensix HJ13, npu crpeciHaykoBaHiil TpuBo3i, arpecii Ta
nenpecii. Takum ynHoMm, BFT MoxHa BBaxkaTu MOTEHLiMTHO
0e3MeYHUM Ta EKOHOMIYHO e(DEKTUBHUM TIpErapaToM JJIst
JlikyBaHHsI O6aratbox 3axBoptoBanb [IHC [81, 97]. He3Baxa-
104X HA TIO3UTHBHI MOMEHTH, TeparieBTUUHUIN TTOTEHIliax
BFT 3anumaerbcst oOMeXXeHUM, OCKIJIbKM B MOJIE/ISIX Ha
TBapMHAaX MTOBHA MO3UTHUBHA Misl MOTPeOYy€E 3aCTOCYBAHHS
BUCOKMX J103 IIPOTSIrOM TpuBayioro nepiony. OCKilbKYU TaKi
03U HaBPsIA YU MOXYTb OyTM BUKOPMCTaHi B KJIiHiYHil
MPaKTULL, TOLIIBHO PO3POOUTH OLTBII MOTYKHi CIIOTYKU
3 MOII0OHOI KOPUCHOIO Ji€t0. [n vitro Ta in vivo TpOAEMOH-
crpoBano, mo DBT, minodinsHe nmoxinne BFT, BusBisie
AHTUOKCUJAHTHY Ta MPOTU3ANabHY il0 B 3HAYHO HUX-
yux nosax, Hixk BFT. TToBinomisieTbes, 1110 Mpu3HavYeHHS
MaiieHTaMm 3 MiABUILEHUM PiBHEM Mpo3amnaibHUX IIUTO-
KiHiB 200 Mr BiTaMiHy B, mpoTsrom Tpbox THKHIB 3HUXYE
KJIITUHHY Bianosiab T-xenrepis 17 Ha iHTepaeiikiH-17. 3a-
NPOIIOHOBAHO BUKOPUCTOBYBATHU BiTaMiH B, 11 60poTsou
3 HEPEryJbOBAaHOIO IIUTOKIHOBOIO Oypero, CIIPUYUMHEHOIO
COVID-19 [106]. MimoBipHo, 1110 DBT, 3Bakatoun Ha ioro
3HAYHO BMIIIi TIPOTHU3anaabHi BIaCTUBOCTI ITOPIiBHSHO 3 Ti-
aMmiHoM, Oyzne 1e Oinbin ehekTuBHUM [83, 107].

BFT i DBT nitoTh He TiJIbKU K TONEePEeIHUKU TiaMiHy,
TOOTO MiABUILYIOTh KOHIIEHTPALlilO TiaMiHy B KpOBi a00 pi-
BeHb ThDP y mo3ky. Hacnipaai BFT i DBT yunste cnie-
uMdivHi hapMakosioriuHi eekTH, siki He iIMITYIOThCSI BBE-
IIEHHSIM BUCOKUX 103 TiaMiHy a0o HaBiTh SuBT [108]. Tomy
LIJIKOM iMOBIpHO, 1110 B KPOBi a00 MeviHIli YTBOPIOIOTHCS
HeimeHTHdiKoBaHi MeTabOIIITH, i AesIKi 3 HUX MOXKYTD I10-
tparuisaTy 7o LIHC [81]. AnbrepHaTUBHOIO TiITOTE3010 MOXKE
oyru BB BFT i DBT Ha Mikpo0ioTy KMIlIeYHUKA IILISI-
XOM 30UIbIIEHHS JOCTYITHOCTI TiaMiHYy JUISI MiKpOOpPraHi3MiB
[109]. dificHo, GaraTo ocTaHHIX AOCTIAXEeHb CBiTYaTh MPO
Te, 110 MiKpo6ioTa KMIIIeYHUKa 3aydyeHa J0 eTioraToreHe-
3y abo MposiBy OaraThbox ncuxiarpuunux Ta HIA3 [110]. Le
JI03BOJISIE AT BUCHOBKY, 110 BFT i DBT maroTh nieiio-
TPOITHI e(eKTH, SIKi MOKHA MOSICHUTU MPUHANMHI TpbO-
Ma crioco0aMu [iii: 1) aKTUBHUM CIIPUSTHHSIM 301JIbIIEHHIO
KOHIICHTpaLii MUPKYIIOI0YOro TiaMiHy; 2) YTBOPEHHSIM
IHIINX crienuivHNX HeineHTUdiKoBaHMUX MeTa0OoJIiTiB a00
MeTa0oJIiTiB TiaMiHy; 3) ITO3UTUBHUM BIUIMBOM Ha KOPUCHI
MiKpoopraHizaMu KUIIKoBoi MikpoGioTu [81, 88, 96].

InenTudikarliist Ta 3’sscyBaHHSI MeXaHi3MiB Jiil aKTUBHUX
noxigHux BFT i DBT, po3po6ka moTy>XHUX i 6e3MeYHux
CITOJIYK JIO3BOJISITh BiIKPUTHU HOBI IIUISIXY B rajiy3i HElpo-
MpoTeKilii, 3o0kpeMa y jiikyBaHHi [ITCP, niabetnuHoro auc-
tpecy, HII3 ta iHIIMX 3aXBOpIOBaHb MO3KY.

KonduikT inTepeciB. ABTopu 3asiBJISTIOTH TTPO BifCyT-
HicTh KOH(JIIKTY iHTEpECiB i BlacHOi (hiHaHCOBOI 3alliKaB-
JIGHOCTI IIpU MiATOTOBLIi JAHOI CTATTI.

Indopmanisa npo dinancyBannsa. CraTrs miAroToBIeHa
B paMKaX BUKOHAHHS CTUNEHIiaIbHOI poboTu BepxoBHO1
Panu Yxpainu.
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Post-traumatic stress disorder, metabolic syndrome, diabetic distress, and vitamin B,/benfotiamine

Abstract. A person with post-traumatic stress disorder (PTSD)
is more likely to develop metabolic syndrome (MetS), depres-
sion, and diabetic distress. It also raises the risk of cardiometa-
bolic and neurodegenerative diseases (NDD). At the same time,
type 2 diabetes mellitus and MetS can also cause the development

of core neurosis-like and psychiatric symptoms characteristic of
PTSD. Chronic stress is associated with cardiovascular diseases,
type 2 diabetes, and NDD. More and more people think that mi-
tochondrial dysfunction, peripheral/central chronic low-grade
inflammation (CLGI), and oxidative stress are the main causes of
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these diseases. Pathophysiological processes link them together.
To make things better for these patients, interventions that aim
to control CLGI and oxidative stress may be better, following the
ideas of precision medicine. Deficiency of certain biofactors, in
particular, vitamin B , is associated with an increased risk of MetS,
type 2 diabetes, cardiovascular diseases, and NDD. Targeted ef-
fects on CLGI, oxidative stress, and mitochondrial metabolism
disorders suggest that the use of antioxidants, particularly vitamin
B,/benfotiamine (BFT), may have a positive effect not only on
the course of comorbid diseases but also on the main manifesta-
tions of PTSD. Exogenous vitamin B,, or BFT, corrects thiamine
status disorders. BFT exhibits potent effects in animal models of
NDD, stress-induced anxiety, aggression, and depression. Thus,
BFT can be considered a potentially safe and cost-effective drug
for the treatment of many central nervous system diseases. De-
spite its positive aspects, the therapeutic potential of BFT remains
limited, as beneficial effects require high doses over a long period
of time. Dibenzoylthiamine, a lipophilic form of BFT, has been

shown to have anti-inflammatory and antioxidant effects at much
lower doses than BFT, both in vitro and in vivo. However, more
preclinical and clinical studies are needed to be sure of the clinical
viability and therapeutic potential of BFT and dibenzoylthiamine.
This review pays extra attention to the analysis of the features of
the biological role of vitamin B1, the mechanism of BFT action,
especially its impact on glucose metabolism and mitochondrial
function, the state of neuroinflammation, and how dibenzoylthia-
mine can protect neurons. We conducted the search in Scopus,
Science Direct (from Elsevier), PubMed, and the MEDLINE
databases. The keywords used were “thiamine”, “benfotiamine”,
“dibenzoylthiamine”, “post-traumatic stress disorder”, “meta-
bolic syndrome”, “diabetic distress”, and “diabetes mellitus”. We
conducted a manual search for the bibliography of publications to
pinpoint research results that eluded online search.

Keywords: thiamine; benfotiamine; dibenzoylthiamine; post-
traumatic stress disorder; metabolic syndrome; diabetic distress;
diabetes mellitus; literature review
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