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3a AanHumMm BOQO3, y CBITi LWOPIYHO TPAMASKOTECST YepernHO-Mo3KkoBi TpasMu (HMT) Ginb-
we HiK y 10 MAH HaceAeHHs!, 3 H1x 250-300 TC. NOCTPAXKAQAMX BMUPAIOTh. Y €Bponi UMT
€ OCHOBHOIK MPUYMHOK CMEPTI XBOPUX BIKOM A0 35 pokiB. OCTAHHIM YacoM YyacTota YMT
B YKPQIiHi B Pi3HMX PEFIOHOX CTAHOBUAQ BIiA 2,3 AC 6 %. Yy cepepHboMy 4-4,2 %, TOBTO BUHUKAAQ
y 200 TrC. noTepniAnX NPOTSIrOM POKY.
MNpakTYHO KOXKHI 10-15 pokiB HacTtota UMT 3pocTae NPAKTUYHO BABIYI (1-4). YMT mae BrCoOKy
i HEYXMABHO 3POCTAOYY MOLUMPEHICTb | HAMYACTILLE 3YCTPIYAETLCS B OCIG MOAOAOTO | CEPEA-
Hboro Biky (20-50 pokiB), TOGTO B HOMGIAbLL NPALE3AATHIN MPYMNi HACEAEHHS. Y BEAUKUX NPO-
MWCAOBWX PErOHAX KPATHM TPABMATA3M OCTAHHIMU POKAMK HOBYBAE XAPAKTEPY eniaeMil.

3riiHO 3 MiXHapOAHUMHU €MiIeMioo-
TIYHUMU JOCTIIKEHHSIMU, LIOPOKY Yy CBi-
Ti Bil iHCYJIbTY TOMMPaIOTh 4,7 MJIH 0OCi0.
3a gaHumu Jitepatypu [5S—8], yacTka se-
TaJIbHUX HACHIIKIB TP KPOBOBMJIMBAX
Yy MO30K CTaHOBUTb Bia 52 mo 82 %, npu
cybapaxHoifaJbHUX KPOBOBUJIMBAX — BiJ
32 1o 64 %. IHCyIBT € OCHOBHOIO IpH-
YMHOIO IHBamigu3allii HaceJeHHSs, TIJIbKU
20 % xBopwMX, SIKi BUKUJIN, TIOBEPTAIOTHCS
1o pobortu [9—11].

Yce BulleBUKIaNeHe, a TaKOX Pi3HO-
MaHITHICTh KJiHIYHUX MPOSBIB i TSXKOCTI
nepebiry UYMT o0OyMOBIIOIOTH HEOOXiI-
HIiCTb pO3p0OKM HAyKOBO OOIPYHTOBAHUX
MiIXOMiB 10 TMaTOTEHETUYHOTO JIiKyBaHHS
YMT Ha oCHOBIi MOTJIMOJEHOTO BUBYEH-
Hs Pi3HUX acleKTiB ii matoreHesy [9—14].
AkTyasnbpHicTh npobsiemu jJikyBaHHs UYMT
HOMIUHMMM BTpaTaMM, IO JOMOBHIOIOTH-
cs crifikoro inBanigusauieo 10—12 % mo-
CTpaXIauaux.

Y narorene3i YMT BaxJiuBy poJib Bili-
rpaloTb BTOPUMHHI MOIIKOIXEHHSI TKaHU-
HU TOJOBHOTI'O MO3KY, IIEHTpaJbHe Miclie
cepel SKUX IOCiJal0Th Helporinokcis
Ta 1epebpajbHa illleMisl, YHACTiZOK YOTO
bopMyIoThCST TOpYIIEHHS €HEePTreTUYHO-
ro Mertaboi3My, BYIJIEBOJIHOTO OOMIiHY,
BiIOyBa€eThCS  TilmepakTUBALlisl  BUIbHO-
paavKaJbHUX TIPOLECiB, IO iHIlLiOIOThb
nmpolecy nepeokucHeHHs [1—4|. BuBueH-
Hs ocobJMBOCTel Tepediry marodiszioso-
TiYHUX TIPOLIECIB 1LIePeOPOBACKYISIPHUX
po3naniB (K TOCTPUX, TaK i XPOHIYHUX)
i TpaBMATMUYHOTrO IMOIIKOMXEHHS MO3KY
CBITYWTh, 110 B OCHOBi TOIIMPEHHS IO-
pyUIeHb LiJiCHOCTI KJIITUH i pyHHYBaHHS
TKAaHUH MpU pidHUX (opmax BHYTpill-
HbOUEPETTHNX TeMaTOM JieXaTh MeXaHi3-
MU anonTto3y abo Hekpo3sy [5]. CyuacHa
MEIUIIMHA MAa€ BEJIUKUN aCOPTUMEHT Jli-
KapcbKMX 3aco0iB s JikyBaHHS UMT i
3amo0iraHHs il HacaigKaM, ajie JajieKo He
BCi MpenapaTyd BiAINOBiIalOTh CydaCHUM
BuMoram. Tomy moluIyk i po3podka HOBUX

BUCOKOE(PEKTUBHUX i Oe3MeyHux 3aco0iB
(dapMaKoJOriYHOTO 3axUCTy MO3KY, IO
Bi3HAYAIOTLCSl TOJIITPOTHICTIO hapMma-
KOJIMHaMiuYHUX e(PeKTiB, CIPSIMOBaAHUX Ha
OJJHOYACHY KOpPEKIIil0 pi3HUX JIAaHOK Tia-
ToreHe3dy UMT, € ogHUM i3 MPiOPUTETHUX
HaMmpsIMKiB PO3BUTKY (PyHIAMEHTAIbHOI
Ta KJIiHIYHOI MEAULIUHU.

OCOBJIUBOCTI NATOFEHE3Y
ILLEMIYHOIO YILKOAKEHHSA
MO3KY

OcraHHiMM pokamMu XX CTOJITTSI Bif-
Oynacsl eBOJIOLSI YSIBJIEHb IIPO MEXaHi3M
TTONTKOIKEHHST TKAHWHU MO3KY IPU TOCTPO
BUHUKAIOYil ilIeMil, 110 paguKaJbHO 3Mi-
HWIO TIOTJISIIW Ha JIIKyBaHHSI TOCTPOTO TO-
pylIeHHs1 Mo3KoBoro kpoBooOiry (I'TIMK)
[1-3, 17—30]. TpuBanuii yac BBaxKaaocs, 1o
OCHOBHUM (haKTOPOM, IO YIITKOIXKYE, MPU
1epeOpalibHiil ileMii OyIb-sSIKOro TeHe3y €
HEJOCTaTHE TOCTaYaHHS MO3KOBOI TKaHM-
HM €HEePreTUYHUMHU CyOCTpaTaMu — KUCHEM
i mmoko3ot. OgHak maHi, oTpuMaHi B 70-x
pOKax MUHYJIOTO CTOJITTSI, TOKa3aJid, IO
ileMist (aHOKCisSI-TiMOKCis1) BUCTYIIA€ TLIBKK
B POJIi MyCKOBOTO (haKTOpa, 110 MOITKOIKYE
[27, 28]. CyyacHa KOHILICIILisI MATOreHe3y
TOCTpOI illIeMil MO3KY pO3IJIsiia€ 3MiHU HOTO
GbYHKIIi1, TOB’sI3aHi 3 peIyKIli€El0 MO3KOBOTO
KPOBOTOKY, perepdysieto Ta GopMyBaHHSIM
30HM illleMiyHoI MiBTiHi [28, 35].

VY cepeauni 80-x pokiB OyJ0 BigKpu-
to Ca?*-iHmykoBaHy eKCaWTOTOKCUYIHICTh
i pO3po0JIEHO TEOopild EeKCAUTOTOKCUIHOT
cMepTi HelpoHiB. Byno BcTaHOBJEHO, IO
3HUKEHHSI ~ €HEepPreTMYHOro  IMOTEHLialy
HEepPBOBOi TKAHWHU € TPUTEPHUM MeXaHi3-
MOM, III0 3YMOBJIIOE MMOCTAHOKCHUYHI MOpPY-
IIeHHSI MeTaboJi3My, IOHHOTO TOMeocTasy
Ta aKTUBALil0 TPOX OCHOBHMX MEXaHi3MiB
AHOKCUYHOTO MOLIKOMKEHHSI KJIITUH MO3KY:
BUTbHOPAIMKATBHOTO,  KaJIbLIN3aJIeXXKHOTO
i (poconinazHoro [28].

AHaJli3 AMHaMiK1 MaTOTeHETUYHUX Me-
XaHi3MiB, 1110 3aIyCKalOThCsI TOCTPOIO illle-
Mi€0 MO3KY, BCTAHOBUB IXHIO YiTKy 4Ya-

CcOBY mnochinoBHicThb. [IpoTsirom mnepiimx
3 ronuH i3 momeHTy I'TIMK B imemizoBa-
Hilf TKaHWHi MaKCHMaJbHO BUPAXEHUM
€ eHepreTuyHui aediuut; yepes 3—6 ro-
IH PO3BUBAIOTHCS TIyTaMaTHA eKcalTo-
TOKCUYHICTh, MOPYIIEHHS KaJbLi€BOTO
romMeocrady i JIaKTaT-aluao3, IO BIIYy-
XalTh A0 KiHLg nepiuoi noou. BinpaneHi
HaCHigKM imemii, Taki $IK OKCUIAHTHUMA
cTpec i JIOKaJibHE 3altajieHHs, MOoYMHa-
I0Tb TMPOSIBAATUCS 4epe3 2—3 TOAWHU,
JOCSITAl0Th MaKCUMyMy uepe3 12—36 ro-
JIIMH, a Ha 2-Ty — 3-Ti0 100y MOYMHAETh-
csa amomnro3. Lli mpomecu 30epiratoThes
TPUBAJIIO, TPOTSATOM JEKiIbKOX MiCsIiB,
CIPUSIOYM B TOCTIHCYJBTHOMY Tepiomi
MPOTPEeCYBaHHIO TIPOIIECiB aTeporeHe3y
i1 Tudy3HOTo MOMIKOIKEHHSI TKAHUHU T0-
JIOBHOTO MO3KY, Y TOMY YHCJi eHledano-
natii [32—35].

BcTaHoBneHO, 1O CTyMiHb YIIKOIXKY-
040l Aii imemMii BU3HAYAETbCS HacaMIie-
pen rIMOMHOI0 Ta TPUBATICTIO 3HMXKEHHS
MO3KOBOTO KPOBOTOKY. Byno cchopmynbo-
BaHO MOJIOXEHHSI PO KPUTUYHUIA MOPIr
MO3KOBOTO KPOBOTOKY, KOJMW TPUMIUHSI-
€Tbcs MeTabosi3M. liJIsiHKa MO3KY 3 Hali-
OiJIbIII BUpaXKeHOM oJlireMiero (MeHIle 3a
10—15 mu/100 r/xB) mpoTsiroMm 6—8 XBU-
JIUH CTa€e HEOOOPOTHO MOIIKOAXEHOIO.
Lle cepueBuHa, abo saepHa 30HA ilIeMii.
TIpoTdrom KiJIbKOX TOAWH LIEHTPAJIbHUMI
TOUKOBUI iH(PAPKT € OTOUEHUM illIeMi30-
BaHOIO, aJie XXWBOIO TKAHWHOIO — 30HOIO
ilmeMiuyHoil MiBTiHi, a00 MEHYMOpPH, Y SIKik
30epekeHOo eHepreTUYHUI MeTabo1i3M Ha
PiBHi MiATPpUMKHU DYHKIIiT KJIITUHU I pO3-
BUBAIOTHCS uille GYHKIIOHAJNbHI, ajle He
CTPYKTYpHi 3MiHuU. [issiHKa imemMiyHo1
miBTiHi Moxe OyTu TpaHC(oOpMOBaHa B
3I0pPOBY TKAHUHY MO3KY i € TOJIOBHOIO Mi-
IIIEHHIO Tepallii iHCYJbTY B Meplili TOAMHUA
i mHi 3axBoproBaHHd [27, 28].

TlaTosioriuHi 3MiHU, 1110 BiAOyBalOTbCS
npu imemii, Ha3MBaIOTh ilIEMiYHUM Kac-
KaJOM, CYTHICTb SIKOTO 3BOIMTBCS OO Ha-
CTYIHOTO: 3HMXKEHHs noctaBku O, i riro-

KO3W BUKIWKAE HeTallHe pO3IIETIEHHS
aneHosuHTpudocdary (ATD) mist 1o-
KPUTTS MOTped KIITUH B eHeprii (TpuBae
2—4 XBUJIMHU TIicJig MOBHOI imemii). Jdami
BUKOPUCTOBYEThCS (pochoKpeaTuHiH, pi-
BEHb SKOTO B MO3KY B 3 pa3u BUIIWIA 3a
AT®, nna npoueciB pecuHTesy ATD 3 ane-
HosuHaudochatis (AAD). PosBuBaeThcs
3HUXEHHSI BHYTPilIHbOKJIiTUHHOTO pH i
nepexin Ha aHaepOOHUIA TUIiKOJi3, 1110 Beae
JIO T IBUILIEHHSI BMIiCTY MOJIOYHOT KMCJIOTH,
MEepPeTBOPEHHSI 3a IOMOMOTOIO JIAKTAaTy TPU-
BAJIEHTHOTO 3aii3a Ha nBoBajeHTHe. Came
1le CIpUSIE YTBOPEHHIO BUIBHUX paluKaliB
Ta OKMCHEHHIO JIiMiIiB KJIITHHHUX MeMOpaH
[28, 38, 39].

BaxmmBuM MOMEHTOM Kackaay € Til-
BUILEHHS pIiBHS HEWUpOTpaHCMITepiB —
30Y/KYIOUMX aMiHOKMCJIOT —[IjIyTamary i
acrapTarty. AcmapTar BIUIMBa€ TiTbKU Ha
N-metun-D-acnaprar (NMDA) peuento-
pu, SIKi JIOKani30BaHi B KOpi i TimoKamii.
Dryramar akTuBye TpW TUIIM PELETITOPIB:
NMDA-peuenTopu, JoKali3oBaHi B KOpi i
Tanamyci, AMPA-penientopu, abo perento-
pU 10 KBi3KBaJiaTy, PELIENITOPU KaiHaTy, 110
JIOKaJIi30BaHi B CTpiaTyMi rimokamma. AK-
tuBalis NMDA-peuenropiB crpusie BX0O-
axeHHo B knituny Na®, CI-, Ca> i H,0.
AxTtuBanis AMPA-peuentopis i pelientopis
KaiHaTy Crpusi€ BXOIXKEHHIO B KJIiTUHY Na*.
OTxe, 3pOCTaHHST MO3aKJIITUHHOI KOHIIEH-
Tpaliil rayraMary Beae 10 3aru0esti KIiTUH
nBoma nusixamu. [lepmmilt nuissx — mpu
aktuBalil rmyramatom NMDA-peuenrtopis
PO3BUBAEThCSI HeraiiHa HEHPOTOKCUYHICTh:
npu BXoKeHHi B KinituHy Na', ClI- i H,0
BUHUKAE KJIITUHHUN HaOpPSIK, JIi3UC MeMO-
paH i kimitTMHHa cMepTh [27, 28]. dpyruii
IIJISIX — Y Mepion Bim 24 1o 72 ToOuH Micis
imreMii popMyeThcs BicTpoueHa HEMPOTOK-
cuuHicTh — aktuBaulis NMDA-peuentopis
crpusie BXoay B KIiTMHY ioHiB Ca?', y pe-
3yJIbTaTi aKTUBYIOThCs (ocdotinmasu, mpo-
Teas3u, BiJIbHI XKMPHI KUCJIOTHU, YTBOPIOIOTHCS
apaxiZloHOBa KMCJIOTa ¥ BiJIbHi paguKaiu,
1110 Belle 1O OKMCHEHHS JIIMiAIB i KIIITUHHOI
CMEPTI.

Bzarani nigBuilieHe HaaXOIXKEHHS iOHIB
Ca?" y KJIiTMHY — 1Ie paHHS W LIEHTpaJbHa
nofist imemiyHoro kackamy. [limBuieHwuit
piBeHb BHYTPIlIHbOKJIITUHHOIO KaJIblIil0
akTUBYE (ocdoiinasu, MTPU3BOAUTL 10
rinposizy MeMOpaHHuX (ocdonininiB i BU-
BUJIBHEHHSI BUIBHUX XXWPHUX KHUCIOT, IO
CIIPUUYMHSE PYUHYBAHHS MiTOXOHAPiaIbHUX
i KIITUHHUX MeMOpaH. Y mincymKy HaOpsK
KJIITUH, MOPYIIEHHS TPOHUKHOCTI reMaTo-
enmnedanivHoro 6ap’epa (F'EB) dbopmyrots
3ananeHHs [40, 41].
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CbhOTOoNIHi JOCTaTHBO MOCTIIKEHA POJIb
CYIMHHOTO €HJIOTEeJIil0 B MaToreHesi lepe-
OpasibHOi imemii. Po3BUTOK HaOpsSIKy MO3-
Ky 1 moctaHoKcMYHMX YyukomkeHb ['Eb
3HAYHOIO MipOIO iHillilloBaHUI 0i0JOriYHO
aKTUBHAMU DPEYOBMHAMU CaMOi CYIWHHOI
cTiHku. lmemizoBaHi eHpOTeNiabHI KIiTH-
HU EeKCIIPECYIOTh i BUAUIAIOTH 0i0JOTiYHO
aKTMBHI 3anajibHi LIUTOKIHU # XEMOKiHH,
anre3MBHi MOJIEKYIU W JIEUKOIIUTApHI Xe-
moarpaktaHTu B 30HI ['Eb, crumynoioTh
MOOiJTi3allilo KJIITUH KPOBi Ta iX iHiibTpa-
11ifo B MO30K. [lomkomKkeHi MeMOpaHH KiTi-
THUH, TOYHIIIIe apaXimoHOBa KUCJIOTa B MiCIIi
JIeCTPYKIIii HelpouuTiB, 3cyBatoTb pH ce-
penoBulIa B KUCIYy CTOPOHY. YHiBepCasbHi
parouuTM — HeUTpodiNiM MalOTh BJIACTU-
BiCTh HecTeM(pIiYHOTO XeMOTaKCUCY B OiK
kuciaoi pH, To0TO 10 Micls YUIKOIXKEHHS.
ITpucyTHiCTh Y BOTHUILI MOIIKOAXKEHHS Oa-
30(iJIiB YCKIAIHIOE CUTYAIlil0, 301UTBIIYIOUN
npoHukHictb 'EB nuisixom BuaijieHHs Tic-
TaMiHy ¥ TermapuHy HpM AeTpaHysIsmii [28,
42, 43].

JlaHIIor 3amasbHUX peakiliii TpUBa€e
MPOTSATOM KiJIbKOX JHiB HaBiTh MiCJsl Bil-
HOBJIEHHs nepdy3ii TKaHUH. MexaHi3M
JierikoruTapHoi mirpaii, aucdynkuii TEB
i MOCUJIEHHSI 3aIajbHOTO MPOLECy MOCUITIO-
€TbCS TUM, 1110 HEUPOHU, ACTPOLIUTU M €HI0-
TeJliaJIbHi KIITUHU MTPOAYKYIOTh MPOTETHA3HU,
SIKi TaKoX Hecrenu(piyHO MOIIKOIXYIOTh
remaroeHnedariyHmnii 6ap’ep. A HelTpo-
¢binu, 1110 TPOHUKIU B MO3KOBY TKaHMHY,
BUPOOJISIIOTH 1€ Oiible Mpo3anajlbHUX M-
TOKiHIiB, Y TOMY YMCJi JOCUTb arpecUBHUI
depMeHT 1uKiIooKcureHasy-2 (LOI'-2),
SIKU BBAXKAETHCSI OMHUM 3 KIIIOYOBUX hep-
MEHTIB, 1110 BiJIOBiIalOTh 3a 3amajbHy pe-
aKkililo B LIEHTpaJbHIi HEPBOBi cucremi
(IHC). Inayxuis LIOT-2 moxxe BinOyBaTucs
He TiLIbKM B HEMpOHaXx, aje il y Makpodarax,
acTpoluTax, eHAOTeNiaJIbHUX  KJIITUHAX,
10 TaKOX MPU3BOIUTH O MOLIKOIKEHHS
I'EB [28, 32].

OTxe, HaOpsIK TOJIOBHOTO MO3KY BHU-
HUKAa€ BXe 4Yepe3 Kilbka XBUJIUH IiCHs
PO3BUTKY JIOKaJbHOI ilIeMii BHAaCJigoK
MOIIKOMXEHHS KJIITUHHUX MeMOpaH i Ha-
KOMWYEeHHS BOAW B KJIITMHAX (IIUTOTOK-
CUYHUI HaOpsIK), a TAKOX 4Yepe3 MOIIKO-
nxeHHs [ED i moTpanisHHS 1yia3Mu B 1O-
3aKJIITUHHUMI MTPOCTip MO3KY (Ba30T€HHUIA
HaOpsK). BupaxeHicTb HaOPsAKY MO3KY
nepeOyBa€e B MpsIMiil 3aJ1€KHOCTI Bifl po3-
MipiB iH(dapKTy MO3KY [5, 27].

PEAI3ALIIA MEXAHISMIB
KNIITUHHO| 3ATUBEJI HEUPOHIB —
HEKPO3Y /i ANONTO3Y

BcTaHoBieHO, 1110 B MOCTTIMTOKCUYHOMY
nepiofi peasi3yloThCsl IBa MEXaHi3MM KJTi-
TUHHOI 3aru0eti, siKi Bii3HAYal0ThCs CIIeL-
GivHUMU MOP@OJIIOTIYHMMHI XapaKTepHUCTH-
Kamu, — HeKpo3 i aronTo3. OpHaK CbOroHi
BCTAHOBJIEHO, 10 CIMCOK MEXaHi3MiB KJIi-
TUHHOI CMepTi He € ToBHUM [1-5, 27, 28].

TTocnimoBHICTh MATOJOTIUHUX MOAIN TTpU
HEKPO3i 3aBXXAU MOAIOHA: OCMOJIi3, CIIPUYU-
HEeHUI KIITUHHUM HaOpsIKOM, TIPU3BOIMTH
JI0 MACUBHOI CMEPTi YIIKOIXKEHOI KIITUHU.
OnmHUM i3 BTOPUHHUX e(eKTiB HEKPO3y €
3anajieHHs], sIKe BUKIMKAETbCS KIITUHHUM
BMICTOM, 1110 BUBLJIBHSETBCS, i CyIPOBOIXKY-
€TbCSI BUPOOJIEHHSIM LIMTOKiHiB. SIK mpaBu-
JI0, HEKPO3 PO3BUBAETHCS TIiJI Ti€I0 eKCTpe-
MaJIbHOI TIOKCii, KOJIM HE BCTUTAIOTh BKJIIO-
yaTucs aganTtaiiiti MmexaHizmu [28].

ATONTO3, 3amporpaMoBaHa KJIITMHHA
3arubesb, € O0ioJoriyHO HaKOiLIbII 30epe-
JKEHOI0 (POPMOIO0 CMEPTi KJIITUHU, BOHA BU-
KOPHCTOBYETBCSI OPTaHi3MOM JUIST KOHTp-
OJII0 KiJIbKOCTi, SIKOCTi KJTITHH i MiATPUMKKA
dyHKITIOHYBaHHS OpTaHiB Y TIPOIIECi pO3BU-
TKY [27, 35].

CriBBiIHOIIIEHHS IIUX TUITiB 3arn0OeIi He-
MPOHIB 32 0OCSITOM IOLIKOIXKEHUX KIITUH
3aJIEKUTD Bill CTYTIEHS i TPMBAIOCTI TiMOKCil
[28]. ¥V Hm3LI BUTTAAKiB 3a3HAYEHO, IO 3a-
rubesb HEWpOHIB iHOMI Ma€e pUCHU i HEKPO-
3y, i amomnrTo3y. OCHOBHUMU eJlleMEHTaMU
MOMiOHOCTI MiX JBOMa BapiaHTaMU CMEpPTi

HEpPBOBUX KJITUH € OKCUIATUBHMIU CTpec,
MABUIIIEHU BMIiCT BiUIBHUX iOHIB KaJIbLIitO
B LIMTOILIa3Mi, aKTUBallisg mporeas. SBuiie
pPO3pHMBiB MeMOpaH HEMPOHiB, (parMeHTallil
ix JHK, mo xapakTepusyioTh BiIIOBiIHO
HEKpPO3 i aroIrTo3, ONMKUCYBAJIMCS iHOAI B TUX
caMuX ypaxkeHMX KiiThHax [27].

VY Toil ke yac amonTo3 i HEKpO3 MaloTh
yiTKi BimMiHHOCTi. Hacammepen amomnros,
€HEepro3ajieXXHU Mpolec, Ha BiAMiHY Bif
Hekpoay, morpedbye AT®. Takoxk 3HAUYIIIOO
BIIMIHHICTIO € YaCOBMU AacCHEKT: aroITo3,
Ha BiIMiHY BiJl HEKpO3y, TpMBae aosiie. I ro-
JIOBHE: KJIITUHHA 3aru0esib LLISIXOM amorl-
TO3Y J03BOJISIE HE TOUIKOKYBATU CYCiIHi
KJITUHU ¥ MDKKJITITUHHUE TipocTip. Helipon
TMHE TPAKTUYHO JIOKAIBHO, 3 HITKOBUTUM
30epeKeHHSIM HaBKOJOKJIITUHHOTO MPOCTO-
Py, 1 YTUIIi3y€ CBOI OpraHesv 10 MOJIEKYJISIp-
HUX CKJIanoBux — amiHokucor, CO,, H 0.
Y 3B’43Ky 3 LIMM CITOCiO aKTUBHO CIPSIMYyBa-
TH TIOIIKO/KEHi KJIITUHU Ha IUISIX allOTTO3Y,
a He HEKPOTMYHOI 3arubesli, € MpeaMeToM
MOIIYKY 0araTboX JOCTiIHUKIB, i MEXaHi3MU
iHAYKLii HEHPOHAJIBLHOTO aromnTo3y B YyMO-
Bax roCTpoi LiepedpaibHOIi illieMil iHTeHCUB-
HO BUBYawOThes [1—5,28].

Y pO3BUTKY Mpoliecy aronTo3y 0epyTh
ydyacTh 0e3J1i4 CUTHaJIbHUX MOJIEKY], Oa-
raTo 3 $KHUX PEryjloloTh iHIII BaXJIUBIi
¢yHKLii opraHizmy. [lo HalOiAbII BU-
BUeHUX (haKTOpiB, 3MaTHUX 3aIycKaTh B
HEHpOHiI TporpaMy aronTo3y, HaJeXUTb
okcua azoty (NO) — omHa 3 KJIIOUYOBHUX
CUTHAJIBHUX MOJIEKYJl, M0 pPEeryJiioTh
(GyHKIIii ceplLeBO-CyIMHHOI, HEepPBOBOI
Ta iMyHHOI cucteM opraHizmy [28]. KoH-
ueHtpauiss NO mnouyuMHae 30ibliyBaTU-
cs 3 TMepIIuX XBUJIMH ilemii, Jocsraodun
MaKCUMyMy Ha 1-mry — 3-Tio 1o0y. Y 1mo-
YaTKOBOMY Mepioi ileMii mpeBaiioe eKc-
npeciss KOHCTUTYTUBHOI KaJblliii3aaexxHo1
NO-cunrasu (NOS), 00yMOBI€HOI TpaHC-
MiTepHUM aBTOKOimo3oM. Ha mibomy etarmi
NO 06epe yyacTh y HENMpSIMHUX MeXaHi3Max
3arubesli HelipoHa — akTuBalii ¢ocdo-
Jlina3, MOCWJIEHHI YTBOPEHHS TiAPOKCUII
paaukany, Moayisuii aktuBHocTi NMDA-
peuenTopiB. [lounHarouu 3 7—14-i nodu
npu miobanpHill imemii Ta 3 1-3-1 n1odu
npu GoKaibHil imeMii, TOOTO y BiaCcTpo-
YEeHOMY TMOCTillleMiYHOMY TMepiofi, pee-
CTpY€EThCs rineprnpoaykiiis NO 3a yyacTio
inmynubensHoi NOS akTuBOBaHOI TIIil,
Mmakpodaris i HeiiTpodiaiB [5, 21]. ¥V uuc-
JICHHUX poOoTax Oyno mokazaHO 0e3Io-
cepenHio yyactb NO y mpolieci aecTpykilii
HelipoHa Mpu imemii Mpu MpU3HAYEHHI
TBapMHaM 3 TOCTPUMM TOPYUIEHHSIMU
MO3KOBOI0 KPOBOOOITy CEJIeKTUBHUX iH-
ribiTopiB HEMpOHaJNbHOI Ta IHAYLUMOEb-
Hoi i30¢opm NOS, a Takox y gociigax Ha
TBapMHax 3 AedillUTOM TeHa, IO KOIYyE
iNOS. OtpuMaHo maHi TpPO 3POCTAaHHS
koHueHTpalii NO y MO3Ky TBapuH SIK 3
dokanpHOIO, TaK i 3 TI00AIBHOIO iMIeMi-
eto [5, 15, 17] Konuentpauiss NO nouu-
Ha€ 3poCTaTH 3 MEPUIMX XBWJIMH ilIemii,
JOCATAal0oYM MakcUMyMy Ha l-my — 3-Tio
no0y. BuwmipoBaHHs aktuBHocTi NOS
1moKas3ano pi3Ke MiABUINEHHS aKTUBHOC-
Ti 11bOro epMEHTY SIK Y BOTHUIII illIeMii,
Tak i B MeHyMOpi, ogHakK 0e3 ypaxyBaH-
HsI HaJIeXXHOCTi 1o meBHoro tuiy NOS.
VYyacte NO B ylIKOIXEHHi I 3arudeni
HellpoHa Mae€ CBoIO crielndiky i BU3Haua-
eTbes i3opopmamu NOS, a TaKOX BUIOM
i cTami€elo po3BUTKY iHCYJIbTY. Y MOYaTKO-
BOMY Tepiofii imemii mpeBajoe eKkcrpecis
KOHCTUTYLiHOI KanbliilizanexHoi NOS,
00yMOBJIEHOI TPAHCMITEPHUM aBTOKOiIO-
3oM. [Ipoaykuis NO Ha nbomMy eTani He €
dakTopom, sgKkuil Ge3mocepenHbO BU3HA-
yae 3arubenb HelipoHa. Ha npomy ertami
NO 0Oepe yyacTh y HEMpsIMUX MeXaHizMax
3arubesli HelipoHa — akTuBalii ¢ocdo-
Jlina3, MOCUJeHHI YTBOPEHHS TiIpOKCUJI-
panukana, Mmoayisiuii aktusHocti NMDA-
peLenTopiB.

Ilounnatroun 3 7—14-1 gobu Tpu TJIO-
OanbHil imemii i 3 1-3-1 mobu mpu do-
KaJbHill imemii, TOOTO y BiACTpOUYEHOMY

MOCTIIIEMIYHOMY  TIEpiOfi, PEECTPYETHCS
rinepripoayxitist NO 3a yJacTio iHIyIuoe b-
Hoi NOS-akTuBOBaHOI TJii, MakpodariB i
HeliTpodimiB. BimctpoueHnit xapakrep eKc-
npecii iHayuuo6enabHoi NOS mnop’s3aHuii 3
OiNBII MMi3HIMU TepMiHAMU TOSIBU aKTUBO-
BaHOI aCTpO- i MaKpOIJIil i KJIITUH 3amajieH-
He. [1pu ¢okanbHil imeMii Bule3a3HayeHi
KITHHN — TmpomyteHTH NO 3HaXOIsThCS
B MEHyMOpi, a mpu TaodaibHii iemii —
B HAWOUIBII YYyTIMBUX A0 OeDIIIUTY KUCHIO
CTPYKTYpax.

Kpim NO-cunras, mxepeiaom NO B op-
TaHi3Mi TETUIOKPOBHUX € HIiTpaT-/HIiTpUTpe-
JIyKTa3u, 3[JaTHi BiZHOBJIIOBATU HiTpaTh i
HiTpuTu. HiTpopenykrasHy aKTUMBHICTb Ma-
FOTh IHOUMTHU 1 TMMOUTH. Bimomo, mo NO
i loro nepuBaTM MOXYTh BUKIMKATU Tepe-
KHCHe okuMcHeHHs docdonininis. [lin miero
HUTOTOKCMYHMX nepuBaTiB NO i rigpoKcu-
panukay BiIOyBa€TbCS BIIKPUTTSI MiTOXOH -
NpiaJIbHUX TIOP 3 €KCIIPECi€l0 Ta BUXOAOM Y
IIUTO30JIb TPOANONTUYHUX OiNKiB. € maHi
npo Te, o NO NpsMo aKTUBYE BiIKPUTTS
riraHTCbKOI TOPY MITOXOHIpIi, 10 Mpu-
3BOIUTH /10 BUXoay ruroxpomy C i 3amycky
KacrmasHoro kackanay. Binkputtst mop mepe-
TBOPIOE MITOXOHAPIT 3 «€JIEKTPOCTAHILLil1» Ha
«TOTKY» CYOCTpaTiB OKUCHEHHsSI 6e3 yTBO-
perHst AT [28].

[Tpu uboMy BaXJIMBO MiAKPECTUTU POJIb
MIKpOTJIii, IKa y BeJIMKiii KiJIbKOCTi CUHTE -
3y€ MIPOCTAHOINN, IO YTBOPIOIOTHCS 3 apa-
XiTOHOBO1 KMCJIOTU LIMKJIOOKCUT€HA3HUM
misixoM, i NO, SsKUii CHHTe3Y€ETbCS 3 apTi-
HiHy 3a momomoroio iHaynu6easHoi NOS.
bananc mixx npocraHoigamu i piBHem NO
MOXe BM3HAYATH HATIPSIMOK MiKPOTJTialib-
HOI peakliiii HEUPOMPOTEKTOPHUM abo He-
MpoTOKCMIHUM HuIsIXoM |5, 28]. CriBBin-
HomeHHsT NO i Tios-aucyiabgigHoi cucre-
MU € (HaKTOpPOM, 1110 BU3HAYAE MOJATBLIY
JIOJII0 HEeWlpoHa B yMoOBax iliemMii, a came
TUN #oro 3arubeii. B ymoBax imeMiyHux
YIIKOIXXEHb TOJIOBHOTO MO3KY B paH-
Hi TEepMiHU PO3BUBAETHCS HITPO3YIOUMA
cTpec, 1110 MPU3BOAUTH N0 HIiTPO3YBaHHS
Ti0JIiB, 3MiHIOIOUM TiOJI-AUCYIbGITHY PiB-
HoBary OiJKiB MIiTOXOHApPiaJlbHOI TMOPH.
Ha miit cranii miToxonapiansaa NOS Bimi-
rpa€ 3aXUCHY POJib, PETYIIOI0YU KIITUHHY
3arubesib, MepeKkI0Yaoun ii Ha OibII BU-
TigHU TUN — anonTo3. Jlani po3BUBaOTh-
cs1 OKCUJATUBHUM i KapOOHIJIbHUI cTpec,
SIKi CYTTEBO 3MIIYIOTh TiOJ-AUCYIbQiTHYy
piBHOBary B OiK OKHCJIEHMX TiOJdiB, PO3-
BUBAETHCS CTiliKa MITOXOHIpiaJlbHA IHUC-
GyHKIIS 3 1ediuuTOM eHEepreTUYHUX 3a-
naciB KJiTMHU, PO3BUTKOM aBTOKOILO3Y,
3MiHOIO BiIMOBIii TEHOMY, i, SIK HACIidO0K,
KJITUHA TUHE 3a TUIIOM HeKkposy [27].
HeiipoamonTo3 po3BUBaEeTbCA SK Kac-
KalHUU Mpolec, IO CYNPOBOMAXYETHCS
aKTHUBali€l0 creludiyHuX Mpo- a0 aHTU -
aroNTUYHUX OIJIKIB, a TaKOX OCOOJMUBUX
NpOTEeONITUYHUX (epMeHTIB — Kacras.
IcaytoTh mepekoHIMBI MOKa3W TOTO, IO
LIEHTpaJbHA POJIb Yy MPOAYKIil aKTUBHUX
GOopM KHUCHIO i B MOTANBIIOMY PO3BUTKY
aronTo3y HaJeXUTh MITOXOHAPisSIM, 3Mi-
Hi MPOHUKHOCTI iX MeMOpaH y pe3yabTari
dopmyBaHHS crenUdIiYHOTO KOMILIEK-
Cy MITOXOHApiaJIbHUX MOp Ta iHiLiamii
pyiHYBaHHSI MITOXOHApPIK — MITONTO3Y
[1, 28]. MirtonTo3 — mojimopdosioriuHa
¢dopma 3arubesi MiTOXOHIpPiil, 110 MOXeE
CIIPUYMHUTU CMEPTh yCi€i KIITUHU WIS~
XOM aronTo3y (BHYTPIiLIHIA LIJISAX 3a pa-
XYHOK MAacOBaHOTO BWBITbHEHHS MiTO-
XOHJpianbHUX cyocTpaTiB). Lleit MexaHizm
3aMycKaeThcsl Mpu (OpMYyBaHHI TMCHYHK-
1ii MiToxoHapiii. IcHye y3arajbHeHe IO-
HSTTS «MIiTOXOHJpiaJbHa IUCHYHKILIS».
Lle TMMOBMIT TAaTONOTIYHUI TIpOLIEeC, IKUM
He Ma€ eTioJIOriYHO1 Ta HO30JI0TiYHOI crie-
nudivHocTti. Po3BUTOK MiTOXOHIpiaabHOT
IUC@YHKILT TPU3BOAUTH 1O TMOPYILIEH-
HsI 3BOPOTHOTO 3axXOIUIEHHSI MeaiaTopiB
(kaTexonamiHiB, modaMmiHy, CEpOTOHIHY),
iOHHOTO TpaHCIOpPTY, reHepallii Ta IMpo-
BEICHHS iMITyJIbCY, CUHTE3Y OiKa de novo,
MpoILECiB TpaHCSALIl Ta TPaHCKPUIIILi;

AKTUBI3YIOTbCS «Ilapa3uTapHi» €eHepro-
MPOAYKYIOUi peakilii, 110 MPU3BOAUTH 10
CYTTEBOTO 3MEHIIIEHHS €HEPreTUIHUX 3a-
naciB HelpoHalibHOI KIiTMHU. Bimkpwur-
TS TIOp BimOyBa€eThcsl 3a PaxXyHOK OKHC-
HEHHSI TiOJIbHUX TPyl LUCTEIH3aJeXKHOT
IUISTHKYA OifKa BHYTPIiIIHBOI MeMOpaHU
miToxoHapit (AT®/AdD-antumnopTtep),
110 MepeTBOPIOE IHOro Ha TPOHUKHUMI
HecrenndbiyHUN KaHaI-ToOpy. Y TOYHUX
0iOXIMIUHMX JOCJIIXEHHSIX OyJIo BcTa-
HOBJIEHO, M0 TIOPYIIeHHS KHCHEBOTO
peXXUMy TKaHWH, TilMeprpomayKIlisi eKc-
AUTOTOKCUYHUX aMiHOKHUCIIOT, 3HUKEHHS
«HOpMaJIbHOI» akymynsiuii Ca2* wmito-
XOHJIPiSIMU, TIOWIKOJXKEHHSI MeMOpaHu
mitoxoHapin ADPK migcumiioe BinKpuTTs
Mop i BUBUJIbHEHHSI allONTOTeHHUX OiJIKiB
3 TOIIKOIXEHUX MITOXOHIApPii. ¥ 1bOMY
KOHTEKCTi CYyTTEBOIO € POJIb OMHOTO 3 He-
iipoTpodiuHux dakropiB — dakTopa He-
kpo3y nyxauHu anbda (TNF-a), 3 akum
MOB’s3aHe BIIKPUTTS ITOP Y MiTOXOHIPIisIX,
nojaliblie MOpylIeHHs X MeMOpaH i po3-
BUTOK MiTONTO3y. MiTOXOHApiaabHa Topa
€ KaHaJloM, 1110 TIPOXOAUTH Yyepe3 OOMuaABi
MITOXOHApiaJbHI MeMOpaHU i CKJIaJa€eTh-
csl 3 TPbOX OINIKiB: TpaHcJIoKaToOpa aaeHi-
HOBUX HYKJICOTHUAIB, MOTEHIliaa3aJIeXkKHO-
ro aHIOHHOTO KaHajy (ITOpUHY) i 6eH30/Ii-
azerniHoBoro perenrtopa. Lle mpusBoauTh
10 3HMXKEHHSI MeMOpPaHHOTO TOTEHIiamy
Ta HaOyXaHHSI MaTPUKCY, LUIICHICTh 30-
BHILIHbOI MeMOpaHU HEMUHYYE TOPYIIY-
€TbCS, 1 3 MIXKMEMOPAHHOTO MPOCTOPY A0
LIUTOMJIA3MU BUXOASITh OiTKW aronTos3y.
Ix kinbka: daxTop, 1O iHAYKYE aroNTO3
(Apoptosis-inducing factor), BTOpWHHUIA
MIiTOXOHApiaJlbHUI aKTUBATOp Kacmas
(Second mitochondria-derived activator
of caspases — Smac) i gesiki mpokacriasu.
®akTop, U0 iHAYKYE amomnTo3, MPSIMYE
MpsIMO B SIAPO, 1€ BUKJIMKAE Nerpagalito
JAHK. Ilopsa 3i cnenudiyHUMM amor-
TO3HUMU OiKaMU 3 MITOXOHIpil uepe3
BiAKpUTY MOpPY BUXOAUTH wLUTOXpoMm C,
SIKUW Yy HOPMi CIYXWUTb KiHIIEBOIO JaH-
KOIO €JeKTPOHTPAHCIOPTHOIO JIAHLIO-
ra. Y nMToriasmi mei 0inoK 3B’SI3y€EThCS
3 0Oinkom Apaf-1 (Apoptotic protease
activating factor-1 — ¢axrop 1, 1110 akTH-
Bye mpoteasy) i ¢hopMye armomTOCOMHUIA
koMIuiekc. BiH 3a qomomMoroto Smac i me
onHoro dakrtopa (Omi/HtrA2) akTuBye
mpokacmasy-9, ska, cTaBIIM Kaca3oo-9,
MEePEeTBOPIOE JBa iHIII MpoGepMEeHTHU Ha
Kacmasu-3i-7; a BOHU BXe PO3IICILIIOITh
CTPYKTYpHi OiJIKM, MPU3BOASIYU JO IO-
SIBM 0i0XiMiYHMX i MOP(OJIOTIYHNX O3HAK
anonTo3y. BBaxaeTncs, 1110 MiTONTO3 — L&
MeXaHi3M yTUi3allii MiTOXOHIPiii, Y SIKUX
MPOJYKIIis aKTUBHUX (DOPM KUCHIO Tepe-
Buiuaa ¢iszionoriuHuii piBeHb. BBaxa-
€ThCH, IO 1LIel MeXaHi3M 3arubei KIITUH
€ OpWTiHAJbHUM TP CEePIEBO-CYIMHHIN
MaToJorii, 0COOMMBO ilIEMIYHOTO XapakK-
tepy [1, 3, 27, 28].

VY npanwuii yac cepela MexaHi3MiB mpo-
rpamMoBaHoOi 3arubelii HEMpoOHiB, 0CO0IU-
Bo npu UYMT Ta I'l, Buninsiors depomn-
T03. DeponTo3 — HEHIOmaBHO OMUCAaHA
¢dopMa 3arnporpamMoBaHOi 3arubdesi Kii-
TUH, 1[0 3IifICHIOETbCS 3a [OMOMOTOIO
Fe-3anexHoil reHepallii akTUBHUX (HoOpM
KHUCHIO Ti KOHTPOJIEM IJIyTaTiOHMEPOK-
cuaasu i Moxe OyTu iHriboBaHa XejaaTo-
pamu 3aiiza i Jino@ifbHUMU aHTUOKCHU-
naHtamu. Lleit Bug 3arubeni 0yB BigKpu-
il i onmcanuii y 2016 poui. IToka3zaHo,
110 HOTo iHAYKTOpaMU MOXYTb OyTU Tak
3BaHi Maji MojekynIn — epactuH, RSL3,
FINS56. OnuH 3 pO3KpUTUX MOJEKYJISIp-
HMX MeEXaHi3MiB IOB’SI3aHMUIA 3 TUM, IO
Npu BIUIMBI epacTUHY iHTIOYeTbCS pO-
0oTa LIMCTEIH-TJYyTaMaTHOTO aHTUIIOP-
Tepa, SKAU OOMiHIOE TMO3aKJIITUHHUI
L-mucreiH  Ha  BHYTPIIIHbOKJIITUHHUMI
L-rayramat. YHaciigok 1bOTO KiJIbKiCTh
BHYTPILIHbOKJITUHHOTO LIUCTEIHY Pi3KO
3HUXXYETHCS, 1€ BUKIUKAE AeIillUT TIy-
TaTiOHY, 1110 CUHTE3YEThCS 3 LUCTEIHY. Bu-
CHaXXeHHsI 3amacy IIyTaTioHy MPU3BOAUTD
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10 3aru0eni KJIiTUHU, 1110 OyJIo ToKa3aHo
B TOMY YHUCJi MPU €KCHEePUMEHTaIbHO-
MY HOKAayTi TeHa TJyTaTiOHIepOoKCHIa3u
[28]. MopdoisioriuHo st peponTo3y Tu-
MOBUM € 3MEHIIECHHS Yuciia MiTOXOHAPIK
y KJIITUHI, YIIiITbHEHHS 1 pyUHYBaHHS iX
KPUCT i pO3pUB 30BHILIHHOI MeMOpaHM.
OueBUIHO, 3HAYCHHS 1Ii€i HOPMU TaKOX
MoB’si3aHe 3 KaHUEpOreHe3oM, O00YMOB-
JIEHUM TopylIeHHsIM pobotu pS53. Takox
MmokKaszaHa iHAYKIis GeponTo3y Mpu ami-
HOKMCJIOTHOMY TOJIOAYBaHHI 3 Ae(illuTOM
TAyTaMiHy i TpPAaHCHOPTHOTrO OiJiKa TpaHC-
¢depurHy, 3pOCTaHHIM KOHIEHTpallii 3aji3a
(II) i akTuBawieio peakuiiit @enrona i Ia-
Oepa — Beiicca.

TosioBHa poJib y 3arubesti HeipoHiB 30HU
illIeMiYyHOI MiBTiHI HaJIEXUTh TJyTaMaTHO-
My Kackajay i okcuaatuBHOMYy ctpecy. [Tpu
LIbOMY OJHUM 3 €TalliB € 3MiHa XapakTepy
eKcripecii reHiB — iHAYKTOpIB amomnTosy i
IreHiB — iHTiOITOPiB amornTo3y, NopylIeHHs
OKVMCHO-BiTHOBHMX TIPOIIECIB 3a PaxyHOK
0JIOKaJM MIiTOXOHAPiaJIbHOTO KOMILIEKCY.
BaxnuBy posib y 1IbOMY rpaloTh TaK 3BaHi
paHHi reHu cimeiicTs c-fos [1, 3, 27, 28].

Tak, B ymMmoBax rineprpoaykiii akTHBHUX
GopM KUCHIO HEUpOXiMiYHUMU I OioeHep-
TeTUYHUMU CUCTEMaMU TOJIOBHOTO MO3KY B
YMOBaXx ilIeMii TOJJOBHOTO MO3KY, a TaKOX
MPpY iHIITUX HEUPOMECTPYKTUBHUX MPOIIeCcax
BiZOyBa€ThCS aKTUBALLiSl €KCIIPECii Uy TIMBUX
TeHiB, 0araTo 3 SIKUX HEOOXiTHi JJIs1 3aXMC-
Ty KJITUH BiJl TOKCUYHUX €(PEKTiB OKMCHIO-
BaJibHOTO cTpecy |3, 20]. EkcriepumenTanb-
HUMU DPOOOTAMU OCTAHHBOTO AECATUIITTS
MOKa3aHO 3HAYHY pOJib 3MiHU XapakTepy
eKcIpecii TeHiB paHHBOTO pearyBaHHs c-fos
y PO3BUTKY aronTo3y HeMPOHATbHUX KIIITUH
MPY HENPONECTPYKTUBHUX 3aXBOPIOBAHHSIX.
Binok c-fos Gepe yuyactb Oe3nocepenHbO B
npoueci pparmenranii JJHK Ta iHiniroBaHHI
MPOLIECiB alTONTUYHOI 3aruoesi KiiTuHu [1].

OpHi€l0 3 MEPBUHHUX peakiliii FTeHOMY y
BiIMOBIZb HA CTPEC PI3HOTO TeHE3Y € HIYK-
1ist 6inkiB TeruioBoro 1mokKy — Heat shock
proteins (HSP), siki Ha3uBarOTh BiAIOBITHO
110 X Mosiekysisipuux mac. HSPs Buctynaiotb
SIK BHYTPIiIIHbOKJIITUHHI IIIaliepOHM, SIKi
MiATPUMYIOTh TIPOTEOCTAa3 KJITUH Yy HOPMi
Ta B Pi3HUX CTPECOBUX YMOBaxX (TinepTepMis,
TiMOKCisl, OKCUIATUBHUN CTpec, pamiailis
Touo). BiamoBinHO 1O MOJIEKYJISIpHOI Baru
B KijloganbToHax (kJla) ciMeiicTBO 1amepo-
HiB pO3IOIISIETbCS HA KiJIbKa T'PYyM: HU3b-
KOMOJIEKYJIsIpHi/Mani (y Tomy uuciai HSP,,
i HSP, ) HSP,, HSP,, HSP, i HSP . Xoua
3arajibHe 3aBJaHH$ LIMX OLIKIB, 110 MOJIATAaE
B 30epexXeHi XKUTTEMiSTIbHOCTI KIIITUHU, 3a-
JIMIIAETHCST 3arajJlbHUM, (DYHKIIT i TKAHWH-
Ho-crremm@iuHicth HSPs BapitoroTe Mix
rpynamu y ¢izioforiyHux i CTpecoBUX yMO-
Bax [44].

Haii6inbumii iHTepec mpu ilemMiyHOMY
TOILKOXXKEHHI MO3KY BUK/IUKae 0i1ok HSP,
SIK BaSKJINBU I KOMITOHEHT CUCTEMU €HIOTeH-
HOI HeWpONpoTeKilii, SKUi y Tepliiy 4yepry
BUKOHYE (DYHKIIiI0O BHYTPIITHbOKIITUHHMX
LIAMEPOHiB i 3a0e3reuye npoiecu GoaanuH-
Ty, XOJIJIMHTY ¥ TPaHCMOPTY CUHTE30BaHUX
OiJIKiB, a TAKOX iX Ierpafalilo sIK B yMOBax
HOPMOKCIi, TaK i Ipu cTpec-iHayKOBaHi Je-
HaTypalii. BitoMo, 1110 10 ckiiany cimeiicTBa
OiKiB TerioBoro moky 70 BXOASTH iHAY-
ubenbHuit/cTpecononionuii 610k HSP.,/
HSP,.,  KoHcTUTyTHMBHWIi/(isionoriunmii
6inok HSP,,/HSC, , KOHCTUTYTUBHUIA TI1r0-
KO30pEeTYJII0I0UNii MiTOXOHIpiaJIbHUI OiToK
GRP,;, KOHCTUTYTUBHUI €HIOIUIaA3MaTHY-
Huii 6itok GRP_,, a Takox iHmynmGenabHa
remokcureHaza-1 HO-1, gka Gepe yyactp y
MeTaboJ1i3Mi OiipyoiHy [28, 44]|. KoHcTu-
tytuBHa (popma HSP,  mpucytHs onHakoso
B YCiX CYOKJTITUHHMX KOMIapTMEHTax i oepe
y4acTb y poOOTi CUCTEM KUTTE3a0€3MeUeHHS
KJIITMH B yMOBaxX HOpMOKcii. HaBnaku, iHmy-
uubenbHa opma HSP, | 3’aBiserbes B Kli-
TUHAX Y BiAMNOBillb HAa CTPeC, Y TOMY YHUCIi
Mpu ileMiyHoMy iHcynbTi [27, 28, 44].

Y mepury uepry HSP, | posriamaetbest sax
OiJIoK-111anepoH, 110 3a0e3Meuye MOTYKHUM
npoteocta3 kiitwH. lllamepoHHa dyHKIIisS
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HSP,, monsirae y B3aemonii 3 nomkoaxeHu-
MU, I€HAaTypOBaHUMHU BIIepIIE CUHTE30Ba-
HUMM OiTKaMu 3 HACTYITHUM BM3HAUCHHSIM
ix yactku. [TosiBa i HAKOMMMUEHHS B KJIITUHI
MOIIKOIKEHUX OiJIKiB 301JIbIIYE €KCITPECilo
HSP,,. Ilicna TepMiyHOro MOUIKOIKEHHS,
sIKe BUKJIMKA€E JeHaTypallilo BCiX OilKiB,
KoHUeHTpauis HSP, moxe cranoButu 10
20 % Bim yciX IUTOIIA3MaTUYHUX OiIKiB.
His HSP,, mpussomuth 100 (opMyBaHH:
TEPMOTOJIEPAaHTHOCTI — (DEeHOMEHY amarnTa-
il 10 Ail MiABUIEHUX TeMIepaTyp i 30i1b-
IIEHHS TEMITEPATypHOTO TMTOPOTY YYTIUBOCTI
3a paxyHOK cTa0iyizaliii OiTKOBUX MOJEKY
3a nponomororo HSP, mpu mnouatkoBomy,
MEHII CWIbHOMY HarpiBaHHi [1, 44]. Binku
HSP,, HeoOXinHi [u1s1 BiTHOBJIECHHS i BIKM-
BaHHS KJIITUH Y CTPECOBUX YMOBAX, X KiTb-
KiCTb KODEJIIOE 3 TSKKICTIO Mepediry pisHUX
MAaTOJIOTIYHMX CTaHIB, TAKMX SIK illIeMisl, 3a-
najeHHsI, aBTOIMYHHI MpOILIECU, 3JIOSIKICHI
NyxJMHU, OakTepiajbHi Ta BipycHi iHpeK-
1ii, HelpomereHepaTUBHi  3axXBOPIOBaH-
Ha. Yyacte HSP, y MexaHi3MaX XOJIIMHIY,
donnuHTy % pedoNANHTY HENPaBWIBHO 3i-
OpaHuX OLJIKiB, a TAKOX Jie3arperatiii i eximi-
Hallii IeHaTypoBaHMX OiJIKiB, 1110 HAKOITUYY-
IOTbCSl B YMOBAX CTpecy, 3a0e3reuye 3aXUcT
MeMOpaH opraHes, IepeayciM MiTOXOHIPIl,
i caMMX KJIITUH BiI MOIIKOMXeHb [1, 3, 28,
44]. 'V Binnosiai Ha illieMilo peecTpyeTbes
piske 3pocTaHHs piBHA HSP,, mpu npomy
loro HamOiIbIIA KOHIIEHTpAILlisSl CIIOCTe-
pira€eTbcsi B >KUTTEBO BaXJIMBUX YaCTUHAX
KJITUH: SIIEPHOMY, HaBKOJIOSIIEPHOMY ITPO-
CTOpi, MITOXOHJPIiSIX, €HIOMIa3MaTUYHOMY
PeTUKYJIyMi, 1110 CBIIYUTH MPO BaXJIUBICTh
manepoHy-70 y 3axucTi Bif 3arudeni. Y mipy
BiIHOBJIEHHSI pOOOTH SIIEPHUX MPEPUOOCOM
KoHleHTpalis HSP, 3MeHuyeTbest B A1pi i
MiABUILYETHCS B LUTOIIAa3Mi KJIiTUH. OTXe,
pieenb HSP, Moxe posrisinatucs ik Mapkep
KJIITUHHOTO i TKAHUHHOTO TMOIIKOMKEHHSI.
Tnepnponyxkuist B kiitunax HSP70 iHrioye
PO3BUTOK aBTo(arii SIK aabTepHAaTUBHUIA,
OLIBbII «paauKaJIbHUI» MeXaHi3M KJITUHHOL
BinmoBini Ha cTpec [44].

HaykoBumu poGoTamMy OCTaHHiX POKiB
BCTAHOBJIEHA TpPsIMa LUTOMPOTEKTOPHA Iist
HSP,, dxa peanizyeTbcs HIIAXOM PETYJIIO-
BaHHSI ITPOLIECIB arONTO3Y i HEKPO3Y KJIITUH.
HSP,; ranbmye MiToXOHApiaabHUA i UTO-
IUIa3MaTHYHUIA nuisax anonrtosy. Tak, HSP,
TPUTHIYYE TIepexil TMpokacmasn-9 B ak-
TUBHY Kacra3zy-9 i mopyuye ¢GopMyBaHHS
anornToOCOMM B LIMTOILIA3Mi KiituH. Ha i
rinepekcnpeccii HSP, | minBuinyersest pi-
BeHb aHTUanonTuyHoro oOiaka Bcl-2 (B-cell
lymphoma 2), skuii mepenikomkae BUXOmy
LIMTOXPOMY 3 MITOXOHApPiM i TpaHCcIOKallil
daxkropa, 110 iHIYKYE armonTO3.

AKTHBALlisI MiKpOTJIiaIbHUX MPOIYKTiB Y
TASHIIN TIeHyMOpHY TPU3BOIUTD 10 TPaH3U-
TOPHOI aKTUBALii reHiB, 10 KOAYIOTh (ak-
TOPU TpaHCKpUIILi (y ToMy uucii c-fos) y
Meplli KiJibKa XBWIWH BiJl TOYATKY iHCYJIBTY.
Hani 3amyckaeTbcsl Opyra XBWISI €KCIpe-
cii reniB OinkiB Terwioporo moky (HSP,
i HSP,,), mio Hapoctae MmpoTATOM MepPIInX
1—2 roauH 3aXBOPIOBAHHS 1 3HUXKYETHCS
B 1-it — 2-i1 gni [1, 27].

OCOBJIMBOCTI PEMAPATUBHUX
NMPOLIECIB HEPBOBOI TKAHUHHU
JlocnmimKeHHsT OCTaHHIX POKiB iCTOTHO
3MIHUJIM YSIBJIEHHST TIPO HEWPOH SIK He3maT-
HUI 10 pereHepatlii, 110 IBUAKO i HE00O-
pPOTHO T'MHE MpPU BIUIMBI illIeMii Ta TiMOKCii.
3’scyBajocs, 1o 3arudesb audepeHiliiona-
HUX HEMPOHIB MPHU MOLIKOMXKEHHI iX aKCOHIB
He TaKa BXe i HemuHyya [35, 27, 30].
[To-miepiie, BCTaHOBJIEHO, IO MO30K
MICTUTb CTOBOYPOBI KJIITUHU, SIKi CaMOBiJI-
HOBJIIOIOTBCS 1 3 SIKMX MOXYTb (hopMyBa-
THCSI TIONIEPEIHUKU HEWPOHIB, acTPOIIUTIB
i OJIroAEHAPOLMTIB, 10 3AaTHI MirpyBa-
TH, AudepeHiloBaTUCS 1 IHTerpyBaTUCs B
Mo3Ky [6]. Tlo-napyre, HEWpPOHU BUSIBUJIM-
Csl 3HAYHO CTIMKIiIIMMM O TaKMX BILJIUBIB,
SIK immemist Ta rimokcisg. OcobaMBO AKIIO Ha
TJi BIUIMBY 3[iCHIOETHCS HEUPOMPOTEKIList
(rimoTepmisi, OJIoKama €KCaMTOTOKCUYHUX
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peuenTopiB). Y 1KX yMOBax YIIKOIXKEHHIO
i1 3arubesti HelipoOHiB MPOTUCTOSTH MPOLIECH
npoJidepatii Ta penapatiii [7, 27].

OTxe, y paHHBOMY IOCTTITOKCUIHOMY
rnepiofii HEKPO3y MiAJaloThCsl JIMIIE Haii-
OibII YYTAMBI ¥ HE 3aXUIlEHI HeUpoTpo-
(biuHUMM dakTOpaMu HEUpPOHU, iHI Min-
JAlOThCS anonTo3y abo (YHKIIOHYIOTh 3a-
BISIKM akTuBallil cucrtem penapaiii JHK.
IMpouecu penapailii MOXyTb OYTU TTOCHIICH
3aCTOCYBaHHSM HelpoTpodiuHmx haKkTopiB,
TPAHCIUIAHTAIliEI0 HEWPOHiIB, BUKOPUCTAH-
HSIM METOJIiB TeHHOI iHXeHepii [8, 28, 44].
HockoHanictb opranizauii LIHC mninTBep-
JIKYETBHCSI HAsIBHICTIO 3aXMCHUX MEXaHi3MiB
MATPUMKU  CTPYKTYPHO-(PYHKITIOHATEHO-
IO CTaHy HEWpPOHIB, 10 SKUX HaJleXaTb He-
WpOTpoiuHiCTh, HEHPOMPOTEKILiS i HEeipo-
miactuyHicte. HeliporpodiuHicth — mipu-
pOAHMIA TIpolIeC, 10 MoJIsirae B mpoJiidepa-
11, audepeHiialiii Ta BUXKUBaHHI HEPBOBUX
kiaiTiH.  HeitponpoTekiis, 0e3nepepBHa
ajanTallis HeiipoHa 10 HOBUX (DYHKIIiOHAJb-
HMX YMOB, € CYMOIO BCiX MEXaHi3MiB, cripsi-
MOBAHUX TIPOTH YLIKOMIXKYIOUMX (haKTOpiB.
HefiporutacTuuHicTh BKJIIOYAE BiTHOBJIEHHS
(byHKIII Tmicasi MpUPOAHMX TMOIIKOMIXKEHb
Ta iHIINX TOpPYIIeHb, BUKIUKAHUX OYyIb-
akumMu areHTamu. Lli Tpu dyHmameHTalbHi
0ioJIOTiYHI MpolleCH He MalOTh YiTKO BHUpa-
JKEHUX MeX. BoHM neperieTeHi Mixk co0oto
i pa3om 3a0e3MeuyloTh 30epeXXeHHsT Ta pe-
reHepailito HepBoBoi TKaHUHM [28]. OmHak
LIi 3aXMCHi MeXaHi3MU MOXYTb OyTM aKTH-
BOBaHi K TPUPOIHUMH (aKTopamMu, Tak
i apmakoJjioriuto [5, 7, 8, 11]. Tomy dap-
MaKoJIOTiuHa KOPeKllisl, CIIpsIMOBaHa Ha 00-
MeXEHHST HiTPO3yI0uOTO, OKCUIATUBHOTO I
KapOOHIJIBHOTO CTPECiB, JO3BOJISIE 3HU3UTU
KiJIbKICTh JECTPYKTUBHO 3MIiHEHUX KIIITHUH,
a TaKOX TMEePEeKTIOUYUTH TUTT 3aru0esti KIiTu-
HM 3 HEKpO3y Ha arornros [28].

Tax, Hanpukiam, Ha BiMiHY Bil YIIKO-
JIKYI04oro eeKkTy HaaMipHOI Ta TpuBaJioi
aktuBanii NMDA-penenTopiB, ix (iziono-
riyHa CTUMYJISILiS B CUHAIICAX CIPUSIE BU-
KMBAHHIO HEWPOHIB, aKTUBYIOUM HEUpo-
TpodiuyHi ¥ HEHPOIUIACTUYHI Mpoliecu
[1, 27]. IlmyramaT Bimirpa€e BaXJIMBY pOJIb
y Tipouiecax AuepeHIliloBaHHS i KUTTE3-
JATHOCTi HEHPOHiIB, MEpeBaXXHO 4epe3 Mo-
cwieHHsl BXigHoro ctpymy Ca?*, y Toii yac
SIK 3HaYHe 3HWXEHHs1 akTUBHOCTI NMDA-
PEeenTopiB in Vivo IPU3BOAUTH 0 TIOIIHAPE-
HOTO aronTo3y cepel KJIiTUH, 10 PO3BUBa-
IOTBCSI, TIOCWIIOE TOTOYHI HelipomereHepa-
TUBHI TIPOLIECU, TOOTO 3HUXYE MOXKJIUBICTh
BUXKMBAHHS KJIITUH B yMOBax imemii [28].

BcranoBneHo, 1o HeHpOHM, KPiM TpaHC-
MiTepiB, MOXYTb CHHTE3yBaTU HEHpPOTpPO-
(iuHi pakTOPU I IUTOKIHU, AKi aHTETPATHO
I pEeTPOrpagHO TPAHCIOPTYIOThCS aKCOHa-
MM i BIUIMBAIOTh Ha CUHTE3, BUBIIbLHEHHS
i1 edeKTUBHICTb Hii TpaHcMiTepiB. Heiipo-
Tpo(iyHi PEYOBUHMU 3MiHIOIOTh (YHKIIIO-
HaJIbHy aKTUBHICTb HEUPOHIB, SIKi MalOTh
peLenTopu ISl LIMX KjaciB pedyoBUH [5, 28].
Binznauaetbcs (pyHKIIiOHATbHE 37UTTS He-
WpOTpaHCMITepHOI, HelpoTpodiuHoi Ta
HEMpPOIMyHHOI peryssiiii B €IUHY CUCTEMY,
e HEeHUpOTpaHCMITepU MOXYTh [isITH SIK
TpodiuyHi PEYOBUHU U IMYHOPETYJISITOPU,
i HaBmakKu, HEUPOTPO(MiHM 1 LIMTOKIHK MO-
XyTh a00 Oe3rnocepeHbO BIUIMBATU Ha aK-
TUBHICTb HEMPOHIB, a00 MOIY/IIOBATH Jil0
HellpoTpaHcMiTepiB. Y pesynbTari TOil ca-
MU CUTHaJI MOXE paJuKalbHO 3MiHIOBATH
XapakTep Ail 3aJeXHO Bil HU3KU JOJATKO-
BUX BIUIMBIB — TPECMHANTUYHMUX BIUIMBIB,
00’eMHOI Tepenayi, IapajejlbHOl Ail He-
poTpo(iHiB, LIUTOKIHIB i HEUPOTOPMOHIB.
TakoX BCTaHOBJIEHO, 1[0 ACTPOLMTH Yepes
BIIMOBIAHI PEUENTOPU TMOCTIHHO OTPUMY-
10Th iH(bOpMallilo MPO CTaH HEWpOHiB, Oe-
PYTb y4acTh Y CUHTE3i Ta iHaKTUBALlil HEHpo-
TPAHCMITEpiB, CUHTE3yIOThb HEUpOTpodiHU
M LUMTOKIHM, 3aXUILAIOTh HEPBOBI KJIITUHU
Bin 3arubeni [1, 3, 27].

OTXe, CbOroJHi He BUKIMKAE CYMHIiBiB
HEOOXiIHICTh pO3pOOKMU Ta TMOYATKY 3 Tep-
LIMX JHIB 3aXBOPIOBAHHS penapaTUuBHOI Te-
parmii, CripssMOBaHOI Ha TOJIIILIEHHSs Tjac-

TUYHOCTI 300pOBOi TKAHWHU, IO OTOYYE
NISIHKY iHQapKTy MO3KY, aKTUBAIIil0 YTBO-
PEHHSI TIOJICMHANTUYHMX 3B’A3KiB, 30iJ1b-
LIEHHS IIUTBHOCTI perenTopis [27, 28].

MATOrEHETU4YHA €4HICTb
MEXAHI3MIB ILLEMIYHOIO

1 TPABMATUYHOIO YILIKOAXEHHSA
MO3KY

CyyacHi gaHi nmpo natodi3iosoriio Mo3-
KOBOTO iHCYJBTY U TIOIIKOIDKEHHS MO3KY
BHACJIiIOK Y€pEMHO-MO3KOBOI TPaBMU CBiJl-
YyaTh MPO MATOT€HETUYHY €IHICTh MEXaHi3-
MiB KJIITUHHOTO MOIIKOXEHHSI MpU Oyib-
SIKil TOCTpill LiepeOpaIbHiii HEIOCTATHOCTI,
1110 00yMOBJIEHO TKAHWHHOIO illIeMi€l0, sKa
000B’s13K0BO BUHUKAE [4—13].

Bynp-sixi  ymIKOmXXEHHsST TOJIOBHOTO
MO3Ky (BOTHUILEBI abo nudys3Hi, TpaH-
3UTOPHI a00 TIOCTIiiHI) KJiHIYHO TIpPO-
SIBJISTIOTBCST  11epeOpOBACKYISIDHUMU  PO3-
gagaMu. | xouya iHCYJbT i TpaBMaTUYHE
MOIIKOMXKXEHHSI MO3KYy BHHUKAIOTH YHa-
CJIIIOK pi3HUX MPUYUH, B OCHOBi 3aru-
OeJli HepBOBMX KJIITUH JieXaTh OJHAKOBi
MOJIEKYJIIPHI ¥ KJIITUHHI MeXaHi3Mu |3,
7, 8, 11, 28]. BimmoBigHO 10 Cyd4acCHMX
ySBJIEHb TIPO MATOTeHe3 YIIKOIXKEHb i 3a-
XBOPIOBaHb TOJOBHOIO MO3KY BUIJISIIOTH
NIBi TPyNMU YMHHUKIB, SIKi BIJIMBAIOTh Ha
nepedir i MPOTrHO3 MPU TaKiid MaTOJOTII:
MEepBUHHE YpaXXeHHs i TaK 3BaHi BTOPMH-
Hi YIIKOJXEHHS iIeMiYHOTO XapakKTepy
[28]. ITpu imeMiyHOMY I TPABMATUYHOMY
MOIIKOMXEHHI TOJJOBHOTO MO3KYy HaBKOJIO
BOTHHUIIIA YIIKOXKEHHS (POPMYy€EThCS 30HA
imeMiyHol MiBTiHI — meHymMOpu. lmemis
Yy CBOEMY PO3BUTKY Mae€ 2 ctamii — 6io-
eHepreTUYHOI Tinokcii, ado craaii 000-
POTHUX 3MiH, i MeTabOiYHOI rinokcii, abo
Heo0OpPOTHHUX 3MiH [28].

OJIHOTUITHO PO3BUBAETLCS peaKIlisl TJli-
aJbHUX KJIITUH Ha YUIKOXKYIOUMi (akrop
(TpaBMy, illleMil0, KPOBOBWJIMB) 3 PO3BU-
TKOM JMCOalaHCy IMTOKIHIB, JIOKaJIbHOMO
3aMaj]bHOIO PeakKili€lo, 10 Bele A0 MOLIKO-
JkeHHs1 HeiipoHiB, ['ED i mopyiieHb Mikpo-
LIMPKYJISLIT [S].

lnepakTuBHicTh  cucremu  NMDA-
perenTopiB, OKCUIATUBHUI CTPEC, SIK i TIPO-
JYKIIisl Tpo3anaibHUX LIUTOKIHIB IiaJbHU-
MU KJIITUHAMU, € OCHOBHUMU MAaTOT€HETUY-
HUMU YUHHUKaMH (GOpMYBaHHS HaOPSIKY
MO3KYy ¥ iHIYKyBaHHS MPOLECIB aromnTo3y
HelipoHiB [44].

Heiipozananennss — 1e mporuec, ILIo
PO3BUBAETLCS SIK TPU TpaBMax, Tak i mpu
iHcyabTax. [Ipu UMT 3anajeHHs € 3aKko-
HOMIpHUM MEXaHi3MOM, 0COOJIMBO MPHU Bill-
kpurtiit YMT [5, 28]. Po3pi3Hsi0Th TOCTPY it
XPOHIYHY CTajil 3amajeHHs, 3 MOYaTKOBOIO
iH(pinbTpalielo HeWTpodizaMu Ta MakKpo-
daramu, a mizHilIe — i3 3aJy4EeHHSIM i iH-
mux TumiB kaituH [27]. Poib LMTOKiHIB
npu UYMT cknagHa, ajke BOHU MalOTh SIK
HETaTUBHUH, TaK i MO3UTUBHUN edekT. Tak,
Hanpukian, TNF-a, 110 yCKIaaHIO€ IIBUI-
Ky BiIIOBiab OpraHi3My Ha 3amajeHHs, Mi3-
Hille Oepe ydyacTb y pereHepaTuBHiN asi
BiIHOBIEHHS. IHTEepiEiKiH-6 Ha paHHIX
CTaisX YIIKOMXKEHHS Oepe yuacTb Y 3aXUCTi
Bill 3amaJleHHsl, a Mi3Hille oro rimepcuH-
T€3 acTPOIUTAMM TPU3BOIUTH A0 3arubeni
HEUPOHIB i pO3BUTKY HEBPOJOTIYHOI CUMII-
ToMmaTuku [5, 7]. Otxe, Oyab-sika cTpaTerist
0OpOTHOM i3 3amMajieHHSIM Y MO3KOBill TKa-
HUHI Ma€ BpaxOBYBaTU MOXJIMBY JBOICTiCTh
MEeXaHi3MiB Bi[l[TOBi/li HA YIIIKOIKEHHSI.

LlepeOpanbHa ilIeMiss TaKOX LIBMJI-
KO MPU3BOAUTH N0 PO3BUTKY 3aMalbHOTO
Mpolecy B TOJOBHOMY MO3KY, a came A0
iH(inbTpaii MO3KOBO1 TKaHUHU JIiM(pO-
IIMTaMU i TPOAYKIIii IUTOKiHIB. 3arnubesb
HEWPOHiB BiOYBAETHCS MEPEBAKHO B 30HI
ypaxkeHHs. SIk i mpu UMT, cmocrepira-
€TbCSI MIABUIIEHUIN piBEHb BMICTYy IpO-
3aMajJbHUX LUTOKiHIB Micisl ilIeMiuHOTo
YIIKOJXEHHS [5].

BcTraHoBneHo, 110 B pe3ysibTaTi MOLIKO-
JI)KEHHSI TOJIOBHOTO MO3KY BHacigok YMT,
remopariyHoro iHcynery (I'l), imemiuHoro
incynbty (II) y BCix XBopuX, He3aJIeXKHO Bif
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BUIY U pe3ybTaTy MO3KOBOTO MOIIKOIXKEH-
H#l, y HalirocTpiomy nepioai (1-ma — 10-ta
no6a) GopMyroThcsi HecneludiuHi mocT-
arpecuBHi CUHIPOMU 3i CTEPEOTUITHUM TIe-
pebirom [1, 13, 14, 28]. Haitbinbu cTiiikumu,
KJIiHIYHO ¥ TMPOTHOCTUYHO 3HAYYIIUMU B
1IbOMY MEPiojli € CUHAPOM MPUCTOCYBAIBHOT
aprepiaJbHOI TilepTeH3il, NPUCTOCYBab-
HOI TrinepHaTpieMii, 3amajJbHUN CUHIPOM,
CUHIPOM TeMOCTa3i0JOriYHUX MOPYLIEHb,
rinepdepMeHTeMisl Ta TirepiaakraTeMis, Ka-
TabosiyHuil cuHapoM. KinbKicHi Ta sgKicHi
XapaKTEePUCTUKU CUHIPOMIB OJHOTHUITHI Y
xBopux 3 YMT, I'l ta 11 i pi3HATECSA TiIbKY 32
HaCJIiIKOM i CTyIeHeM YIIKOIKEHHSI MO3KY.
HecrneumdiuHi mmocTarpecuBHi  CMHAPOMM
Yy XBOPUX 3 HECHPUATIUBAMU HaCHTiIKaMU
YUMT, I'l Ta Il maroTh ineHTUYHI MOp(hOIO-
TiYyHi eKBiBAJIEHTH, LI0 BUSBISIOTBCS MPU
MATOJIOr0-aHATOMIYHUX JOCIIIXKEHHIX, SKi
MOXHa TTOPIiBHSTH 3a CTyIIEHEM BUPaKeHOC-
Ti, MOLIMPEHOCTi, JoKaji3allii Ta 4acToTh
BUHUKHEHHS.

ITocTarpecuBHi peakilii 30epiraioTh agarn-
TaliifHUI MOoTeHIal 10 5 ai6 (Touka Hemo-
BepHeHHs ). [licis uboro TepMiHy HaaMipHa
Hanpyra KOMIEHCATOPHUX MEXaHi3MiB MpH-
3BOAUTH A0 iX BUCHaXeHHs. OmnTumanbHa
TPUBATICTh MaKCUMaJbHOI HAmpyrM KOM-
MeHcaTOpHUX peakiiii y xBopux Ha YMT, I'l
Ta Il ctanoBuTh 3 10o6u. CaMe B 1iell TepMiH
iHTEHCUBHA Tepariisi Ma€ Haloinbiny edek-
TUBHICTb.

CHiJIbHICTh MaTOreHe3y i TaHaTOTeHE3y,
110 OOYMOBJIEHA CTEPEOTMITHICTIO Tepedi-
ry Hecrneuu@iuHux CHUHAPOMIB, T03BOJISIE
posrasimatu xBopux Ha UMT, I'T ta Il gk
€IVHY TPyITy HelipopeaHiMalliiHUX XBOPUX,
1110 POOUTH MOKJIMBUM i HEOOXiTHUM YHii-
Kallilo Ta CTaHAapTU3allil0 JIiKyBaJbHO-/dia-
THOCTUYHUX i MPOrHOCTUYHUX MiAXOAiIB 10
BEJCHHST XBOPUX 3 MO3KOBUMM YPAKEHHSIMU
B HalrocTpimomy miepiomi [1, 27, 28, 35].

Hamu BcTaHOBI€HO, 10 MOZENTIOBAH-
Hga UYMT Tta I'l y mypiB cynmpoBOIXY€ETbCS
3MiHOI0 XapakTepy eKcripecii 6iKiB casp3,
NeuN (HelipoHaJbHUI SIACPHUI aHTUTEH
3HUXKYETbCS MPU TiMOKCii Ta TpaBMi ro-
noBHOTO MO3KY) i GFAP (diopunspuuii
KUCIUI OiIOK, 110 € MapKepoM MOILIKO-
JIKEHb TJiaJbHUX KJIITUH). XapaKTep eKc-
npecii 3anexuTs Big TpuBanocti YMT i I,
a TaKOX Bill eKCIIepUMMEHTAJIbHOI Teparii,
1[0 TPOBOAUTHCS.

Ekcripecis  6inkiB  casp3  BimoOpakae
MOCUJICHHSI TMPOLECIB KJIITUMHHOI 3aruoe-
JIi B rimokammi B paHHboMy Tniepiomi UYMT
i I'l, 1110 TOKYMEHTY€ETbCSI HOTO TUHAMIKOIO
B KOHTPOJIbHUX TPyMax JOCTiKEHHST — 3Ha-
YHE 3pOCTaHHS eKcIpecil casp3 Ha paHHiX
Tepminax UYMT i I'T (4-ta moba) 3 mocty-
MOBUM 3HMXXEHHSIM Ha 7-my noOy. Ilocu-
JIGHHSI TIPOLIECiB KJIITUHHOI 3aruoesti Takox
MATBEPIKYEThCSI piBHeM ekcrpecii NeuN
(BHMXKEHHST Ha 4-Ty i 7-My 1100y eKcriepu-
meHTanbHoi YMT i I'l) y Bcix rpynax cro-
crepexxeHHs. [Tocunenns excrpecii GFAP
(y 1219 pasiB Ha 4-Ty i 7-My 100y) npu UMT
i I'l BimoOpaxkae mpouec akTupallili acTpo-
LIMTIB, III0 MOXE MaTH SIK HETaTUBHU, TaK
i MO3UTUBHUI BIUIMB Ha TIPOLIECU BiIHOB-
JIEHHSI, BPaXOBYIOUM HAsIBHICTb ABOX Pi3HUX
TUITIB peaKTUBHUX aCTPOLIUTIB.

OOC/IAXEHHA
®OYHKLIOHAJ/IbLHOIO CTAHY
YPAXEHOIO roJIOBHOIoO MO3KY

Jlisi BUBYEHHS JMHAMIYHMX acIIeKTiB
B3a€EMO3B’SI3KY TIPOIIECIB, SIKi BimOYyBalOTHCS
B MO3KY, BUKOPUCTOBYIOTb METOIM (DYHKITiO-
HaJIbHOI Bi3yasti3allii, 3aCHOBaHi Ha HOBIiTHiX
TexHoJorisXx. Taki Metoau, sK (yHKIiO-
HaJlbHE MAarHiTHO-pE30HAHCHE CKaHyBaH-
HSI, TIO3UTPOHHO-eMiciliHa  Tomorpadis
i KOMIT'10TepHa 0JHO(GOTOHHA ToMOorpadisi,
JIO3BOJISIIOTh ~ CIIOCTEpiraTM  pi3HOMAaHIiTHI
(GopMU aKTUBHOCTI B Pi3HUX TaTy3sIX MO3KY
JIIOAVHM TTiJ1 Yac BUPILLIEHHS Pi3HOMaHITHUX
KOTHITUBHUX 3aBnaHb [5]. He3Baxkatoun Ha
iHTEHCUBHUI PO3BUTOK METOMIIB «(PYHKIIiO-
HaJbHOI» HeUpoBidyatizalii 3 IeTaJbHUM
JIOCJTIIKEHHSIM  KpOBOOOIry MO3Ky i Horo

www.mif-ua.com

MeTaboJ1i3My, alcKBaTHY iHTErpajabHy OIliH-
Ky crany [IHC moxHa oTpumaTu Juiie 3a
JIONIOMOTOI0  eJIeKTpoeHIIedanorpahiyHoro
JOoCTimKeHHs [S—14].

CyuacHa enekTtpoeHuedanorpadis Ha-
JIEXKUTh OO0 HAMOIIBII MOIIMPEHUX METO/IB
BUBYEHHSI TiSTTBHOCTI TOJIOBHOTO MO3KY JIIO-
JIMHU B HOPMi Ta rartoJjiorii. HeiHBa3uBHIiCTb
i Oe3reka, BiICYTHICTb OOMEXEeHb 32 4aCOM
TOCTKeHHST Ta CTAHOM JIIOAWHU, MEHIIa
BapTiCTb TMOPIBHSHO 3 PEHTIeHOJIOTIYHUMU
MeToJaMu HeipoBi3dyasizallii € 6e3rnepeyHu -
MM MepeBaraMu 1aHOTO METO.Y.

ITpu BidyasibHOMY aHaJIi3i eJeKTpOeHIIe-
danorpamu (EET’) MoxHa xapakTepusyBaTu
MOpGOJIOTiI0 XBUJIb, X YaCTOTY, aMILIITYIY,
XapakTep po3MoJIiay Mo KOpi, i TAKUM YMHOM
MOXHa CKJIaCTM YSBJEHHSI Mpo Audy3Hi i
JlokasibHi 3MiHM Ha EEI. Haituacrilue uboro
OyBa€ JOCTATHBO [IJISI OLIHKU (PYHKIIIOHAIb-
HOro ctaHy Mo3Ky. OqHaK Mpu TPUBAIOMY
MWHAMIYHOMY CTIOCTepeXXeHHi Ied Tpoiiec
CTa€ AyXe TPYJOMiCTKUM.

BrpoBamxeHHsT MeTOHmiB MaTemaThy-
HOTO aHalli3y CyTTEBO MiABUILWIO iHbOP-
matuBHicTh EEI. 3HauHy nonmoMory Hajae
BUKOPUCTAHHS KOMIT IOTEPHUX TIPOTPaM.
CnexkTpaJlbHUI aHami3 BigoOpaxkae Io-
BHUI crniekTp ckyanoBux EEI-putmis,
y TOMY YMCJIi TUX, SIKi HE BUIHO IMPU Bi-
3yaJIbHill OLIIHIIi, X0Ua BEJIUKi TOXUOKHU 10
METO/AY BHOCHTbH apTedakTu 3amucy, sKi
3a3BMYail moctiiHo npucytHi B EET, oco-
OJIMBO TIpU TpUBaiii 1i peecTpallii B yMO-
Bax orepauiiiHoi abo majaTv iHTEeHCUBHOT
Teparrii [5—8].

Llux nedexTiB He TT030aBICHUI i HAUTIO-
IIUPEHIIIUIA METOJ KOMIIPECIMHOIO CreK-
TpasibHOTO aHamidy 3a Dyp’e, 3acHOBaHUIA
Ha nepeTBopeHHi ckinanoBux EEI-konBaHb
i rpacdiuHOMY iX pO3KJIagaHHi Ha PsII rapMo-
HiuHuX yacToT. [lepeBaroto 1aHOro MeTomy
€ 10ro JOCTYMHICTh, MOXJIUBICTb TPUBAIOl
peecTpallii CIeKTpiB, TMOZAHHS B CTUCHIN
GopMi, MOXKJIMBICTb KiJIbKICHOI OILIiIHKU pe-
3yJIBTaTIB 1 iX 3icTaBiaeHHS [28].

Tlopsin 31 cHeKTpalbHUMHU METOAAMU
anamidy EEI, mo marote ii ammiTymHo-yac-
TOTHY XapaKTEepUCTUKY, MPU OLiHILI (hyHK-
LIOHATBHOTO CTaHYy MO3KY BUKOPHCTOBY-
0T METOAU KOpEeJsLiiiHOTO aHaiizy. BoHu
BimoOpaxaloTb  CMiBBIAHOIIEHHS PUTMiB
EEI' MiXx okpemMrMU TOYKaAaMM MO3KY BCE-
penvHi ONHi€l MiBKYi, 400 MiX MiBKYJISIMU
(KpocKopeJisilisi, KOTepeHTHICTh), a00 MiX
pI3HUMU eroXaMU Ta 3a Pi3HUMU PUTMaMU
B OJHOMY BiaBeIeHHi (aBTOKOpesLisi, Oi-
creKTpanbHUii iHaekc). Lli MeTonm xapakre-
PU3YIOTh OPYLIEHHSI OpraHizallii eJleKTpuy-
HUX TMpoleciB MO3Ky. CreKTpaabHO-KOre-
PEHTHUII aHali3 HaOyB LIMPOKOTO MOIIU-
peHHs, a ioro (yHKIiOHaJIbHA 3HAYUMIiCTh
OyJa 1oBeieHa B poOoTax 6araTbox aBTOPIB
[5—12, 27, 28].

OcTaHHIM YacoM Yy KIiHIUHill Helpo-
diziosorii HaOyB MOLIMPEHHS METOI MpPO-
CTOPOBOIO KapTyBaHHS 0i0eJeKTPUYHOI aK-
TUBHOCTI MO3Ky. BiH nosBossie mogpatu EET
Y BUIJISIII KOJIBOPOBUX KapT, aTU XapaKTe-
PUCTUKY CKJIAJOBHUX ii PUTMIB i X B3a€EMO-
Iii, BUKJIABUIM i1 y HU(BPOBUX MapameTpax.
V nanwuii yac 1ei MeTon aHajizy BUKOPUC-
TOBYETBCS TEPEBAKHO UISI BUPIIIEHHST Ha-
YKOBHUX 3aBlaHb y Heipodizionorii, HeBpo-
JIOTi1 Ta IHTEHCUBHOI Tepartii HEBPOJIOTIYHUX
XBOPUX.

HiarHoctuyHa wiHHicTh EED rpyHTy-
€TbCS HA OMUCI BUPaXeHOCTI (iziosoriu-
HUX PUTMIB i iX CHiBBiAHOLIEHb 3 MOAAJb-
1010 iHTEpIIpeTaIli€io, o CITUPAETHCS Ha
BEJIMYE3HUU TEOPETUUYHUN i MPaKTUUYHUI
Martepian. Mu BBaxaeMmo, 110 3HAYEHHS
NiaTHOCTUYHUX KOMILJIEKCiB, 3aCHOBAHUX
Ha aHani3i EEI, Baxko nepeouinutu. IH-
¢dopmatuBHicth EEI y «xuiHili cworoa-
Hi 0a3yeTbcsl Ha 3icTaBJIeHHiI IaTepHy
3 OCOOJMBOCTSIMU KJiHIYHOI KapTUHHU,
nepediry 3axBOplOBaHHS, Ha CKJAIHUX
CTATUCTUYHUX 3iCTaBAEHHSIX KiJIbKiCHUX
xapaktepuctuk EED i maHux kommiek-
CHOTO OOCTEeXEHHsI, BKJIIOYHO i3 cyyac-
HUMU MeToaaMu Helposisyanizanii — KT

i MPT [5—11]. Takuii minxig m03BOJISIE
MakKCUMaJbHO O0’€KTUBHO OILiHIOBAaTU
¢yHkuionanbHu# ctad LIHC 3 Touku 30py
LiJIICHOCTI Ta 31aTHOCTI 10 IisSUILHOCTI He-
MPOHIB, a TaKOX KOTHITUBHUX (YHKIIIK
MO3KY B LIIJIOMY.

OCHOBHI HANMPSAMKH
HEWPOMNPOTEKLII

MPU rOCTPIA LEPEBPAJIbHIN
HE[JOCTATHOCTI

[TpiopuTeTHUM 3aBHaHHSIM JUISL TOCTiA-
HUKIB y IIbOMY HampsiMi € MOIIYK METO/IIB,
SIKi  301/IBILIYIOTh TOJEPAHTHICTh MO3KOBOI1
PEYOBUHM 10 TilTOKCUYHOTO YIIKOIKECHHS.
IHTeHCUBHA Teparis rocTpux lLepedpoBac-
KYJISIDHUX PO3JIaJiiB BKJIIOYAE TPU OCHOBHi
rpynu 3axoniB [27, 28]: 1) HecnenudiuHi,
a00 3arajibHi 3aX0au ISl TTIATPUMKM BiTajlb-
HUX QYHKIII; 2) crienudivHi 3aX0au, CIpsi-
MOBaHi Ha TnoJtiniueHHs nepdysii (BHYTpilll-
HBOBEHHMIT a00 BHYTpillIHbOApPTEpiaJTbHUMI
TpoMmboIIi3uc); 3) HeponpoTeKiliss — mpe-
BEHTHMBHI 3ax0au (aHTUKOATYJISIHTU, aHTU-
arperaHTy, CTATUHU, Xipyprisi COHHUX apTe-
piit).

HeiiponpoTtexitito momiisiioTh TakoxX Ha
npsiMy (3aCTOCYBaHHS JIiIKapChbKUX 3ac00iB
a00 (pizioJsOriuHMX BIUIMBIB, 110 iHTiIOYIOTh
OioxiMiuHi, MeTaOOJIiUHI Ta KIITUHHI Ha-
CiIKM 11IeMiYHOTO MOIIKOMXEHHS) i He-
npsiMy (3abe3neyeHHsl BiTHOBJIEHHS KPOBO-
TOKY i TOCTaBKU €HEPreTUYHUX CyOCTpaTiB
JIO i1lIeMi30BaHoOi, ajie He 3arubs101 TKAHMHU
MO3KYy) [13].

Binbi mmpoke BU3HAUYEHHSI HEMPOMpPO-
TeKIii BKJIIOUAE 3aCTOCYBAHHS JIIKYyBaJIbHUX
MIXOMiB, IO 3HIKYIOTh YacTOTY BMHUK-
HEHHSI HOBHUX i/a00 TMOBTOPHUX iHCYJIBTIB,
3MEHILYIOUM OOCIT i BUPAXEHICTh YIIKO-
JIDKEHHSI MO3KY B pa3i pO3BUTKY iHCYJIBTY, 11e
TaK 3BaHa MPOoGiTaKTUYHA HEUPOIIPOTEKIIist
[1,28].

LuTonpoTexitisi — 11e CBOEYACHI I CIIpsi-
MOBaHi BIUTMBUA Ha CUCTEMHMUIA i TIOKATbHUI
PiBHi YIIKOMXEHHST (LlepeOpaibHUil, Kap-
JiaTbHUM, TEYiHKOBUIA TOINO), BUKJIMKaHI
YUHHUKAMM TIaTOreHe3y 3aXBOPIOBaHHS,
3 METOIO 3aM00iraHHs HEOOOPOTHUM 3MiHAM
(byHKIIIOHAJLHUX CUCTEM, SIKi MiATPUMYIOTh
romMeocras opraHiamy [5].

PauionanpHa HEUPOUUTONPOTEKILisl
MpU TOCTPiM i XPOHIYHIN imemMii MO3KY
— 1I€ BIUIMB Ha Pi3Hi eTanu ileMiuyHOTO
Kackajy ISl CTBOPEHHS YMOB, 1110 aJanTy-
IOTh HEMPOHU 10 HOBUX (DYHKITiIOHATbHUX
ymoB [27]. OCHOBHiI MexaHi3MU BIUIUBY
HEUPOUMUTONPOTEKTOPiB MPU TOCTPOMY
IHCYJIBTI BKJIIOYAIOTh OJIOKAAy MOBLIBHUX
Ca’"-kaHalliB, KOHKYPEHTHHM aHTaro-
Hi3M 10 NMDA-penenTopis, 30epexeHHs
KOMITO3U1Ii1 HEWpOHaJIbHUX MeMOpaH 3a
paxyHoOK cTrabinizalii ix docdominimHux
CTPYKTYp, BUKOPUCTAHHSI €HEPTETUYHUX
pecypciB IMPOMiXKHOro OOMiHY pPEYOBUH,
1110 JIEXXUTh B OCHOBI aHTUTIMOKCUYHOT Iil
AHTUOKCUIAHTIB [44].

JlocaimHMKM BBaXKaIOTh, 1110 U1 CBOEYAC-
HOI KOPEKIlil NiMOKCUYHOTO CTPECY Y BUTJISIAL
MeTaboJIIYHOr0, OKCUAATUBHOTIO i MeIiaTop-
HOro aucOajaHCiB HEOOXiAHO MEBHUM YU-
HOM KOMOiHYBaTH LIMTOIPOTEKTOPU PiZHUX
KJaciB [28, 44].

OpHak HeBAaui, 110 BUHMKIIM TPU KITi-
HIYHMX JOCTiIKEHHSIX HOBMX Iperaparis,
MpU3BeIn 10 TOTO, 110 B MOCIOHMKAX 3 JIi-
KyBaHHSI iHCYJIbTY a00 He 3raay€eThCsl 30BCIM
Mpo HEUPOMPOTEKIIit0, abo myke KOPOTKO
KOHCTATYEThCS, 110 JUIS 11 3aCTOCYBaHHS Ha
MpaKTUL HEMA€E TIiACTaB, OCKUIbKU KITiHIY-
Hi JOCTiIXEHHSI He miaTBepauiu ii edek-
TUBHOCTi. BinblricTe nikapchkux 3aco0iB,
10 YCHINTHO 3aCTOCOBYBATNCSI B €KCIEPU-
MEHTAJIbHUX TOCITiKEHHSIX, BUSBUINCS HE-
e(eKTUBHUMHU B KJIIHIYHUX TOCIiIKEHHSX,
32 BUHSTKOM BHYTPIIITHLOBEHHOTO TPOMOO-
JI3HUCY, IKUi mokazaHuii y 5—15 % imemiu-
HOTO iHCYJIBTY, i A€SIKUX HEUPONPOTEKTOPiB
(LMTUKOIIH).

CbhOronHi BHUBUCHHSI TUTaHHSI MPO HeE-
MpOMpOTEKIIiI0 MO03BOJISIE BUAUIUTU JiBa
METOJOJIOTIYHO Pi3HUX ii BUAU: Hedapma-
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KoJIOTiuyHYy i ¢papmakosoriuny. Jlo Hedap-
MaKOJIOTIYHOI BIiIHOCATbL TiMOTepMilo, 3a-
noOiraHHs Trinepriikemii, HecTaOUTbHOCTI
reMOAMHaMIiKM, TiloKceMil Ta rinepkKartHii,
reMOAMJIIONI0, HOpMali3allilo MiaBUILEHO-
TO BHYTPIllTHBOUEPETTHOTO TUCKY, KOPEKIIilo
KUCJIOTHO-OCHOBHOTO ¥ €JIEKTPOJITHOTO
nucobanancy. ast ¢papMakoJoriyHoi Helpo-
MpPOTeKIlii BAKOPUCTOBYIOTh MpernapaTu, sKi
SIK 3BMEHIIYIOTh aKTUBHICTb OOMiHY peYOBUH
Y KJIiTUHI, TaK i BIUIMBAIOTh HA JIAHKU illle-
MiuHoro kackany [1, 5, 27, 28, 44].

Pazom 3 TuM geski poboTu ToOKazaiwu,
110 KJIiHIiYHA e(eKTUBHICTh HEUpPOMpOTeK-
TOPHUX IIpenapariB, Aisl SKUX CHpsIMOBaHa
Ha Cipy pe4oBUHY, MPU MiAKIPKOBUX iIHCYIb-
Tax 3HUXYeTbcs. IMOBIpHO, Yy 1leif MOMEHT
B illIeMi30BaHii TKaHWHI MO3Ky 3HWXXEHO
KiJIBKICTh pPELIENTOPiB — TOYOK 3acTOCy-
BaHHs TIpoTeKTOopiB. ToOTO HeipoHu, mjis
MITPUMKHU SIKUX JTOCTaBJIeHO (hapMaKko-
JIOTIYHUI Tpernapar, OyJu He B 3MO3i ioro
akuentyBatu. MoXJIMBO, LI€ i € OCHOBHOIO
MPUINHOIO HEYCITiXy iCHYIOUMX HEeWpoIpo-
TEKTOPHMX CTpaTeriii [5].

Taxkox BiICYTHICTh TTO3UTUBHOI TOKA30-
BO1 0a3u Ipu MPOBEAESHHI KIiHIYHUX JTOCTi-
TKEeHb MOTJIa OyTH TIOB’s13aHa 3 BUSIBIEHUMU
MOMUJIKAMU UM HeIoJiKaMu y BHOOpi J0-
KJTiHIYHUX 1 KIiHIYHUX DOCTiIKeHb. binbIne
TOTO, € lyMKa, 1110 TPOBOJUTHU PAHIOMi30Ba-
Hi Mane60-KOHTPOJAbOBaHI MOMBiiiHI (Mo-
TpPiliHi) CITimi TOCTimKeHHST B Taly3i iHTeH-
CHUBHOI Teparlii He Ma€e CEHCY Yepe3 HEMOX-
JIMBICTH ix yHidikartii [37, 44].

I nue yenixu pyHapaMmeHTaaIbHUX TOCTi-
JKeHb YIIKOIXKE€Hb MO3KY 3apOAMIM Hajiio
Ha Te, 110 JIiKyBaJIbHi BIUIMBU, CIIPSIMOBaHi
Ha YCYHEHH$SI a00 TNMPUTHIYEHHSI TUX YU iH-
KX JTAHOK TaTOTe€He3y, MOXYTb 3amo0irtu
MOIITKOIKEHHI0O TKAaHWUHU MO3KY i, OTXe,
3HM3UTU JIETAJIbHICTh BHACTITOK iHCYJBTY
a00 TpaBMHU, a TAKOX 3MEHILUTU 3yMOBJICHY
HUMU iHBaxiaHicTh [1-30].

[pakTuyHi pekoMeHaalil IMIOA0 JIKY-
BaHHS UMT 3acHOBaHi Ha TPbOX PiBHSIX
JOKa3iB: 1-il — cTaHAapT, SIKUi HEOOXiTHO
3aCTOCOBYBaTU OOOB’SI3KOBO; 2-ii — peKo-
MeHJallil, sKi BUKOPMCTOBYBAaTH OaXkaHOo;
3-it — ommuiitHa iH(opMallis, TKa 3aCTOCOBY-
€ThCS Ha po3cey |5, 28].

AHaJizyloun BeJMKY KiIbKIiCTh cydac-
HUX OpOTOKOJiB 3 jikyBaHHS UMT 3 mo-
3UIII 10KA30BOI MEOWIIMHM B CYy4YacHiii
HEeHpOTpaBMATOJIOri], HEOOXiTHO 3a3Hauu-
TH, 110 Yepe3 HEeIOCTATHIO KiJIbKIiCTh TOC]Ti-
JKeHb 1-TO i HaBiTh 2-TO KJIacy peKOMEH-
nalii Ha piBHi cTaHAapTiB chOpPMYIbOBaHi
TUIBKM [JI PO3JAiJIiB TiMepBEHTWIALII, 3a-
CTOCYBaHHSI IIIOKOKOPTUKOIIB i posti mpo-
TUCYAOMHOI Teparii. /I iHIIUX MyHKTIiB —
copmMysIbOBaHi Ha piBHI OIIIili (BapiaHTIB,
nymok). Lo cTocyeTbcsl 3acTOCyBaHHS He-
MpOIMPOTEKTOPiB, TO PEKOMEHMALlii 11010
iX 3aCTOCYBaHHS B Cy4yaCHUX MOCIOHUKax 3
iHTeHCcUBHOI Teparii Tskkoi UYMT BigcyTHi
[28]. ¥ niTepatypi IMpPOKO 0OTrOBOPIOIOTHCS
MOXJIMBOCTI (hapMaKoJIOTiUHOI HeHpoIpo-
tekuii npu YMT. [lyGnikauii, ik mpaBuio,
BiZoOpaxaloTh JOCBIJ 3aCTOCYBaHHS HEMPO-
MPOTEKTOPIB IS KOMIIEHCALil CUMIITOMY
abo cuMmTOMOKOMITIeKey. [Ipruomy mym-
K/ W00 BUKOPUCTaHHS HEMpOmpoTeKii
npu UMT HanzBuuaitHO cyrepeuanBi — Bif
e(eKTUBHOCTI B OTHUX MALIiEHTIB 10 BiICYyT-
HOCTi MO3UTUBHOI AMHAMIKM a00 HaBiTh MO-
ripieHHs B iHumx [6, 7, 27].

Ha nincraBi qoka3siB 1-ro piBHSI BCTAHOB-
JIEHO, 1110 3aCTOCYBaHHSI TOpMOHIB ipr YMT
301JTBIITY€ JIETABbHICTD Ha 4 %, TOMY BOHU He
PEKOMEHAYIOTBCSI 10 3aCTOCYBaHHS. 3 1O-
KaziB 2-ro piBHS MNPUIHATI peKoMeHaallil
LIOJ0 TAKUX MOJIOXKEHb: HEOOXiTHO YHUKATH
riroTeHs3ii Ta MiATPUMYBATU CUCTOJIUYHUM
apTepiaibHUil TMCK moHaa 90 MM pT.CT.,
YHUKATU MPpodiTaKTUUHOI riNepBEeHTUISALLII,
MiATPUMYBAaTU BHYTPIiILIHbOUEPEITHUN TUCK
(BYT) nuiie Ha piBHi Tpoxu moHan 20 MM
pT.CT.

3a3HavyeHo, mo mokasHUK BYUYT HaOyB
OCTaHHIMM POKaMHU BaromMoro 3HauyeHHS i
CTaB, MO CYTi, HAPIXKHUM KaMeHeM Y Tepartii
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TsKK01 UYMT. JloBeneHa BaxKJIMBICTh ITOCTili-
Horo MoHiTopyBaHHs1 BUT i nepedpasibHOro
nepdysiitHoro THcKy [9, 28].

OcCTaHHIMU pOKamMu YTBEPAMBCS TMiAXil
JIO TIMoTepMii sIK 0 METOAY HelpompoTeK-
11i1, 1110 3MEHIIIY€E PiBeHb MO3KOBOTO METa00-
JIi3My, CTyMiHb HEBPOJIOTIYHUX YCKJIaIHEHb
YMT, pyiiHyBaHHSI TKAaHWHU, aKCOHAJIbHE
MOILIKOMKEHHS, HaOpsK, MiKpOCYAUHHY
nuchyskiito [17]. [MTpu 3HUXKEeHHI TemMIiepa-
Typu y xBopux Ha UYMT no piBug 32—35 °C
noHan 48 roauH 3HUXYETHCS CMEPTHICTh
(3-i1 piBeHb 10Ka3iB).

3-ii piBeHb JOKa3iB CTOCYETbHCSI IIPO-
¢inakTUKy iHGEKLiNHUX YCKIIaAHEHb TPU
Tskkit UMT, npodinakTuku BEHO3HUX
TpoM003iB, ki npu TskKin YMT 3ycTpi-
yatotbest y 20 % crocrepexeHb, rimep-
OCMOJISIpHOI Tepartii.

OcraHHi 1aHi MeTaaHaJi3y MoKa3aau Bil-
CYTHICTh HECTIPUSITIVBUX peakiliii Ha BBe-
JICHHST aJIbOyMiHy, OiJibllle TOro, BCTaHOB-
steHo, 1o 20 % TinepOHKOTUYHMIL PO3YMH
apOyMiHy MOKpallye OpraHHy @yHKIilo,
110 OLIIHIOETHCA 3a mKano SOFA [28].

Crin 3a3Ha4UTH, 110 TOCTIMHO BEAYThb-
Csl pO3pOOKU HOBUX HAMPSIMiB iHTEHCUBHOI
tepanii YMT. Hanpuknan, nekommpeciiiHa
KPaHiOTOMisl — 1I€ METO[, 3 MPUBOY SIKOTO
HUHI HEMa€e OJHO3HAYHOI TyMKH. 3a OCTaH-
HiMU TaHUMU, PO3Mip KPAHiOTOMil MOBUHEH
OyTu He MeHIe HiX 15 Ha 15 cMm [28].

VY Benukomy AOCIHIIKEHHI, MPOBEACHO-
My AMEpUKAHChKUM HalliOHAJTbHUM iHCTU-
TYTOM HEBPOJIOTIYHUX XBOPOO Ta iHCYJb-
Ty, OyJIO 3pO0JICHO CIIpOOY KOMOiHYyBaHHS
6 HalOLIbII YCIIIIHMX HOBMX HEMPOTPOII-
HUX TIpernapariB 3 KOMIUIEKCOM KJIaCUYHOI
Tepamnii. Harojiomyerbcsi Ha BaXKJIUBOCTI
MPOBECHHS TTOBHOTO KOMIUIEKCY JIIKyBaH-
H$1 B Meplili 72 TOAMHM Mic/Isi TPaBMU.

3 ocobnuBocTelt eheKTUBHOTO 3aCTOCY-
BaHHS ITpeTIapaTiB IPUBEPTAE YBATY YCITIilITHE
BUKOPHMCTAHHS €PUTPONIOETUHY MPU TSKKIl
YMT, nokaszaHe aBCTpaTiiiCbKUMU 11 aMepu-
KaHChKMMM JocaigHuKamMu. Ha ixHio 1ymKYy,
€PUTPOTIOETUH TIPOHUKAE Yepe3 TreMaToeH-
nedaniyHuii 6ap’ep i YMHUTb HEUPOMPO-
TekTUBHY nito Ha LIHC, 3H1Ky€e cMepTHICTh
y Mali€HTIB i3 TpaBMOIO, 10T0O TeparneBTUUHE
BiKHO CTAaHOBMTH 6 roauH [28].

Y nmanHmit yac 3’SIBUIMCS JOKa3u HEHpo-
MMPOTEKTOPHUX  BJIACTUBOCTEUM  CTaTWHIB,
SKi He TOB’S13aHi 3 [i€l0 Ha XOJECTEPUH.
HoBuii npenapar y cnucKy HeWponpoTek-
TOpIB — Il MPOTeCTePOH, SIKUM 3axuIIaE i
BiIHOBJIIOE TeMaToeHIedaniuyHnii 6ap’ep,
3MeHIIye lepebdpanbHuii Haopsk. I[loka-
3aHO HEWPOMPOTEKTUBHY AaKTUBHICTH Ta-
MOKCHUGEHY B 032X, 1110 3yMOBJIIOIOTh MOTO
MIMETUYHY [il0 MIOAO0 [-eCTPOreHOBUX
peuernropiB HepBoBoi TkKaHuHuU. [lonmiOHa
IlisT MOAYJSITOPiB €CTPOTeHOBUX PELENTO-
piB TOSICHIOETBCS, TIO-TIEpIle, iX MPSIMUMUA
AHTUOKCUIAHTHUMMU e(eKTaMu, a mo-apyre,
MiABUIIIEHHSIM BHYTPIIIHOKTITUHHOI KOH-
uentpauii HSP,, 3a paxyHOK akTuBaLii
B-ecTporeHOBUX pelenTopiB i Bim’e€aHAHHS
Bill OCTaHHiX OiIKiB TeroBoro moky (hsp),
1o 3abe3nevye NMPOHUKHEHHS hsp Bcepe-
auny kinitunn HSP, [2]. € nani npo 3axmuc-
Hy ponb HSP, mpu nepeOpaibHiii imemii,
IO CYIPOBOIXKYEThCS iHTeHCH(IKaIlier0
MPOLIECiB BiIbHOPAAUKAIBHOTO OKMCHEHHS,
3MIIIEHHSIM TioJI-IUCYJIb(iTHOI piBHOBATH,
PO3BUTKOM HiTPO3YIOUOTO CTPECY, IyTamar-
HOI eKCaUTOTOKCUYHOCTI [44].

EkcniepuMeHTanbHO JOBEIEHO HEWpo-
MPOTEKTUBHY [it0 AHTriomiHy ((S)-2,6—mia-
MiHOIeKCaHOBOI KHUCJIOTU 3-meTui-1,2.4-
TpUa3oJIiji-5-Tioalerar), po3pobJIeHOTO
B HBO «®apmatpon». HeiiponporekTuBHa
Nist AHTIOJIiHY CIPSIMOBAHA HA FaJIbMyBaHHS
Helpoanonro3y, OKCUAATUBHOTO i HITpO-
3aTUBHOTO CTPECy, HOpMasi3alilo OKHCHO-
ro MetadoJli3My B TOJOBHOMY MO3KY MpU
YMT, II Ta TI'l. IlpuszHayeHHss AHTiOJiHY
MPUBONUTH [0 TABUIICHHS BUKUBAHHSI
SHIOTEJIIOLMTIB CYIMH KaIliJIIpHOI Mepexi
KOPY TOJIOBHOTO MO3KY U CyAMHHOI CTiHKU
CYIMH MO3KY, TTiIBUIIYE KiJIbKiCTb €HI0TeJTi-
OLIMTIB, 1110 MPOJiepyIoTh, i MiABUIIYE €KC-
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Tpecito  BacKyJOeHIOTeNiaTbHOTO (hakTopa
(VEGF). AwHrioniH miABUIIY€E EKCIPECitO
HSP,, y uurosoni # MiTOXOHIpiAX HEHpo-
LIUTIB i MPUBOAUTD 10 301/IbIIIEHHS KiJIbKOCTI
MITOXOHAPIi# 3 03HaKaMU MOPYILIEHb yJIbTpa-
CTPYKTYpH. AHTIONIH (pO3YMH TS iH’ €Kil
YCMIlIHO MPOMIIOB Mepuly CTaiilo KIiHiu-
HUX JOCJiIXKEHb.

3arajom JJIsi CydyacHOI HelpoTpaBMaTo-
JIOTIT 3araJibHUMU MPUHLMUIAMU JIIKyBaHHS
€: aJeKBaTHA OKCUTeHalliss, epdy3is, xap-
yyBaHHS, TJIKEMiYHUM KOHTPOJIb i HOPMO-
Tepmisi. He pekoMeHAyeTbcsl TinmepBEeHTHU-
nsuis st kontposnto BUT, sika migcuitioe
cTyniHb imemii. OcMoTeparisi, K i paHille,
€ 3araJbHONPUIHITUM CITOCOOOM pery-
sguii BUYT, 1o 10BiB ¢BOIO €(PeKTUBHICTD,
ajle He 3aMiHIOE JIEKOMIIpeCiiiHy KpaHioTO-
Milo, sIKa TIOBMHHA IPOBOMMTHUCS SIKOMOTa
panine.

3arajipHa AyMKa JOCHIIHUKIB I0JIsIrae
B TOMY, 1110 pe3yJbTaT JiKyBaHHSI Malli€HTIB
i3 UMT 3anexuTs Bin BiKy, HEBPOJIOTIYHOTO
CTaTyCy, TSDKKOCTI TPaBMM, SIKOCTi JTOTJISILY,
Ooprasisaliii 10rocrnitajJbHO1 JOMIOMOIH, PiB-
Hs iHTeHCUBHOI Teparii [27, 28, 44]. Otxe,
1l pa3 HaroJOLIYEThbCS, 110 Cepel Belu-
Ye3HOI KiJIbKOCTI (hapMakoJOTiYHUX 3aco-
0iB i 3araJbHUX NpuHLUMiB Tepanii YMT
ninbip nmpenapartiB 1Jisi HEUPOMPOTEKIIiT Ma€
IPYHTYBAaTUCS Ha iHAWBiOYyalIbHill cXeMi, 110
0a3yeThcsl Ha O0’€KTUBHIN OLIHII cTaTycy
Ta CTaHy KOXHOTO MallieHTa.

BusHavyanabHy posib B aHTiOHEBPOJIOTii
cTajla BidirpaBaTu cydacHa KOHIEILIist
reteporeHHocTi II, chopMysboBaHa Ha TO-
yarky 90-x y Hamiii KpaiHi. B ocHOBi i€l
KOHIEIMIii JieXXaTh YSBJIEHHSI TPO Pi3HO-
MAaHITHICTh MPUYMH i MeXaHi3MiB pPO3BU-
TKYy TOCTPOTO BOTHUIIEBOTO ilIEMiYHOTO
YIIKOMKeHHST MO3KY. [IpuitHSITO BHMIIIATU
aTepoTpOMOOTUYHUIM,  TeMOAWMHAMIUHUMN,
KapioeMOOJIiYHUM, JTaKyHapHUI iH(bApPKT,
iH(apkT Ha KIITaAT TIeMOPEOJOTiYHOT
MiKpPOOKJIIO3il, a TAKOX TOCTPY TillepTOHIU-
Hy eHiedanonatito [28]. CyyacHa TakTuKa
JIIKyBaHHS iIIEMIYHOTO iHCYJIBTY BpaxoBYE
OCHOBHI TIPUYWHM OT0 BUHUKHEHHS, Me-
XaHi3M PO3BUTKY i OCOOJIMBICTb Iepediry
MaToJIOTIYHOTO MPOLECYy, Xo4ya HaA3BUYali-
Ha KOPOTKOYACHICTh TepareBTUYHOIO BiKHA
IUISL simpa iHGapKTy Ta rmepuiH@apKTHOI mi-
JISHKW CYTTEBO 3HMXKYE €(DEKTUBHICTh JiKy-
BaHHS MallieHTiB |5, 7, 27].

IcHyroua KoHUeIILisl JiKyBaHHS iliemiu-
HOTO iHCYJBTY Iiepeadavyae aBa OCHOBHUX
HaMpsIMU: MAaKCUMaJIbHO PaHHE BiTHOBJIEH-
HSI MO3KOBOTO KPOBOTOKY i1 HEHPOMpPOTEK-
TUBHA Tepartis [28].

Penepdysis cTaBuTh 32 METy BiTHOBJIEH-
Hs1 a0 TOCWIEHHS KPOBOTOKY CyAMHAMU
B JISHII TOIIKOMKEHHS 1 3MiACHIOETh-
csl IIUISIXOM TPOMOOJIi3MCy, BasoaujaTallii,
30i1bIIeHHS TIepdyY3iHHOTO TUCKY ¥ MOJiM-
IIEHHSI PEOJIOTIYHUX BJACTUBOCTEN KPOBI
[27, 28]. I1penapaTom BUOOPY € TKAHUHHMI
akTuBarop ruiasmiHoreny (tPA). Ha xaib,
OOMEXEHHSI 3aCTOCYBaHHSI TpPOMOOJITHY-
HoOI Tepariii HacaMIlepes TTOB’sI3aHe, K yXKe
3rajyBajgocsi, 3 KOPOTKOI TPUBAIICTIO Te-
parneBTUYHOTO BiKHA. YXXe uepe3 3 roauHu
Bill MOYATKY illIEMiYHOTO iHCYJIBTY NlepeBaru
Biz 3acTocyBaHHs tPA CyTTE€BO 3MEHIIYIOTh-
csl, TIePEeKPUBAIOYNCH CTPIMKO 3POCTAIOUUM
PU3MKOM Te€MOpariyHuX YCKiagHeHb. Tomy
TEPCIIEKTUBHUM € TaKWil HOBUIT TpOMOOIi-
TUK, SIK JeCMOTeria3a, SIKWii Moxe 3acTo-
COBYBATHCS B MeXXax MepIiux 9 roauH micis
MmovatKy iHcynbry. OmHaK y pyTUHHIN MTpaK-
TULI KJIiHIYHiI nepeBaru Bif penepdysii Mo-
XKYThb OTPUMATH MEHIIE HiX 5 % Mali€HTiB,
SIKi TTIOCTpaXkaaiu Bin iHcynbTry [28].

IIlo crocyeTbcss  HEMPOMPOTEKTUBHOI
Tepariii, TO KJaCU4YHa i1e0JI0Tisl JIIKyBaHHS
ilemii MO3Ky, YSIBJIGHHSI ITPO TIeHYMOpY, T1y-
TaMaTHY eKCAaUTOTOKCUIHICTh TOIIO TIepe.-
0ayvae 3aCTOCYBaHHSI NMEPBUHHOI Ta BTOPUH-
HOI HEMPOTMPOTEKIIil.

Tlpuyomy TmepBMHHA HEWPOMPOTEKIList
CIpsSIMOBaHA Ha TEPEepUBAHHS IIBUAKHUX
peaxiliii TIyTamMaT-KaJbI[iEBOTO KacKajmy,
BiJIbHOpaJMKaJIbHUX MEXaHi3MiB; BOHa IO-
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YUHAETBbCS 3 MEPLIMX XBUJIMH ilIemii Ta
TPUBAE TPOTSATOM TPHOX MHIB. A BTOPUHHA
HeWpomnpoTeKIlisi crnpsiMOBaHa Ha OJoKamy
npo3anajbHUX HUTOKIHIB, MOJEKYJ KJITHH-
HOI ajresii, ralbMyBaHHSI TPOOKCUIAHTHUX
(epMEeHTIB, BiTHOBJICHHS HEHPOTPOGIKU
i TepepuBaHHS amonrto3y. BropuHHa He-
pomnpoTeKLiss Moxe OyTH po3moyaTa uyepes
6—12 roauH IicJjIst MovaTKy ileMii Ta TpuBa€e
He MeH1ue 3a 7 1i6 [27, 28].

3paBanocs 0, 3 TOYKU 30py MATOreHe3y
imemii Ta (apMakoKiHETUKU IperapariB
npobsiema KymitoBaHHs i tikyBaHHs [TIMK
Mae OyTM BUpilleHa, MpoTe KIIiHiuYHI BU-
npoOyBaHHS, 110 MEPEBipsIOTh O€37i4 Mmo-
TEHLIMHUX HEHPONMPOTEKTOPHUX PECYOBUH,
JlaJld HEraTUBHi pe3yJbTaTu abo Taki, 110
po34yapoByloTh [28]. MeTaaHani3 MixHa-
POIHUX TOCTiIKEHb HEMPOTPOTEKIIil, TPO-
BeneHuii y CILIA, BUSIBUB JivlIe 1Ba HEMPO-
MPOTEKTOPU — 1IePeOPOJIi3UH i IIUTUKOJIIH,
SIKi BilMOBiIAI0Th KPUTEPisIM TOKA30BO1 M€~
IUUUHY [28].

€Bporelicbke MYJIBTUIIEHTPOBE JIOCITi-
mkeHHs: PASS 1 (Piracetam Acute Stroke
Study) cBimunTH TIPO e(PEKTUBHICTD Tiparie-
TaMmy Tpu iHcyqbTi [1, 5, 28].

Jlesiki DOCTiIHUKKA BBaXKalOTb, IO Haki-
OiNBILLINH iIHTEpEC /1S BUBUEHHS B LIbOMY Ha-
npsiMi CTAaHOBJISITH TaKi I'pymnuy Mpernaparis,
SIK aHTArOHICTH TJTyTaMaTy, aHTUOKCUIIAHTH,
0JI0OKaTOpU KaJblLIiEBUX KaHaJiB, XeJlaTopu
KaJblIilo Ta NesIKi iHIIi.

OTtxe, Ha CbOTOJIHI BU3HAYEHO i OOIpYH-
TOBAaHO OEsSIKi MPUHLIMIM HaJaHHS HEeBiA-
KJIaIHOI TOTIOMOTY XBOPUM 3 TIOPYIIEHHIMU
MO3KOBOro KpoBoo0Oiry. JIikyBaHHSI MallieH-
TiB 3 1] Mae Bk/IIOYaTH Taki MO3ULIi: 3arajib-
HUIA MOHITOPUHT (KOHTPOJIb apTepiaibHOTO
TUCKY 1 TEMIIEpaTypu, piBHSI IJIiKeMil Ta ioH-
HOTO CKJIay KpOBi), crienirdivHe JTiKyBaHHS
B roctpiii (azi (iHTpaBeHO3HUIT a00 iHTpa-
apTepialbHUIT TPOMOOJIi3UC), MPEBEHTUBHY
Tepanilo (aHTUKOAryJsHTU, AHTUTPOMOO-
LIUTApHIi TpenapaTu, XipypriuHe BTpy4YaHHS
Ha KapoTUIHUX cyauHax) [28].

ono TI'l, TO MEAMKAMEHTO3HUX METO-
NiB oro JIiKyBaHHS HUHI Hemae. Baxiu-
BUM € BUIAJICHHS TeMaTOMU BiIKPUTHM YU
CTepeOTaKCUYHUM METOJIOM 3 YPaxyBaHHSIM
11 oOcsry, JioKasi3allii Ta BIUIUBY Ha CTPyK-
Typu MO3KY. Po3po0JieHO opuriHaIbHUI Me-
TOJIl CTEPEOTAKCUYHOTO BUMAJICHHS HETPaB-
MAaTUYHUX BHYTPIIlITHOMO3KOBUX I'€MaTOM.
ITpoBoAsAITHCS MOCTIIXKEHHS 3 iIHTPABEHTPU -
KYJISIDHOTO BBEIEHHSI TPOMOOJITUKIB MPU
I'l nna npuckopeHHs caHallii IILTYHOYKOBOL
CHUCTEMU, TOOTO B JIiKyBaHHI MO3KOBUX PO3-
JIaJiiB 3HAYHO 3pocja poJib HEWpOXipypril.
OcHOBY KOHCepBaTMBHOTO JiKyBaHHS [T
CTAHOBJIATH: 1) oNnTUMI3allisi apTepiaibHOTO
THUCKY; 3arajibHi 3ax0oiM IIOAO MiATPUMKHU
romeocTtasy; 2) KOpeKlisi CymyTHiX HEeBpO-
JIOTIYHUX MOPYIIEHb; 3) 3aX0Au 1I0A0 MpPO-
dinakTvKy ¥ JIiKyBaHHS TAKUX COMAaTUIHUX
YCKJIaIHEHb, SIK (hJIeOOTPOMOO3, TPOMOOEM-
00J1isT JIereHeBOo1 apTepii, MTHEBMOHIsI, TOCTPi
CTPECOPHi BUPA3KU TPABHOIO TPAKTy TOLIO
[5,7].

[MonioHUMU € JiKyBaJbHiI 3axoaud TIpu
cybapaxHoOigalbHOMY KPOBOBMJIMBI: OMNTU-
Mi3alig piBHS apTepialiIbHOTO TUCKY 3a A0-
TMOMOTOI0 TiIMOTEH3UBHUX Mpenaparis, Mpo-
iakTUKA ¥ JIIKYBaHHSI CYIMHHOTO CITa3My
(610KaTOPU KaJblli€BUX KaHATIB — HIMOAM-
MmiH), npodiJakTUKa CYAOM, TMPOTUHAOPS -
KOBa Tepaltisi IPY PO3BUTKY HAOPSKY MO3KY,
XipypriuHe JiKyBaHHS aHEBpU3M (KJIillyBaH-
HSl IIAMKA aHEeBPU3MU, OaOHHA OKIIIO3is
TOWI0), TOCTPOI OKJIO3ilHOI Tigpouedanii,
3acTocyBaHHs rinmorepMii [5]. OnHak MeTon
XipypriyHoi J€KOMITpeCil CbOTOAHI 3aIulia-
€TbCSl HalOLIbII e(heKTUBHUM, BiH BipOTia-
HO TABUIILYE BUXXMBAHHS MOPIBHSIHO 3 Ma-
IiEHTaMHU, IKi OTPUMYBAJIM KOHCEPBATUBHY
Teparilo.

3aBASIKM TOMY, IO 332 TPU IECSITIIIITTS
Micysl BBEIEHHSI MOHSTTS ilIeMiYHOI HamiB-
TiHI YSBJIEHHS PO MAaTOTreHe3 iHCYJbTY 3Ha-
YHO 3MIHWJIOCS, Y JIIKYBaJIbHIM TaKTHUIIi Bij-
OyBa€ETbHCS MEPersi MPiOPUTETIB: BiJ KOH-
LieTii BiTHOBJIEHHS MO3KOBOIO KPOBOTOKY

B ilIEMi30BaHMX TKaHWHAX 10 KOHIIETIIil
Helipopenapallii, HeHpOMmpOTEKILii, 1110 Bpa-
XOBYE IJTACTUYHICTh MO3KY.

V 3B’43Ky 3 LIMM AOCJIiIHUKU HaroJjsira-
I0Tb Ha TOMY, 11100 pO3MISiAaTU IHCYIBT SIK
LIJIKOM BWJIIKOBHE 3aXBOPIOBaHHS, a HE SIK
0OEe3BUXIIHY CUTYAILlil0 «HEBPOJOTiYHOI Ka-
tactpodu». Tum OuiblIe 1O MPOBEAECHHS
penepdysii B MexXax TeparneBTUYHOTO BiKHa
JIO3BOJIAJIO PO3IIMPUTH MOXKJIMBOCTI TIO-
PATYHKY HEWMPOHIB, SIKi 16 HE 3a3Hau He-
000poTHUX 3MiH. CaMe y 1IbOMY HaIpsSMKY
CBOTOJIHI 3[IICHIOIOTHCS YMCJIEHHI HAyKOBO-
MpaKTUYHI po3po0dKu [28].

3 orisay Ha Te, IO BXE iCHYIOTh IIpe-
napaty JUisl BIUIUBY Ha MEHYMOPY, MOCTalo
MUTAHHS PO 3aCO0M TOCTAaBKM TAaKOTO TIpe-
napary a0 Micis Aii. Takowo peyoBUHOIO, Ha
JIYMKY 0aratbox AOCJiIHUKIB, MOXYTb OyTU
JiinocoMu. JIinocoMu MOXYTb TPaHCIOPTY-
BaTH JIiKU, HAZIOBIO YTPUMYIOUH iX Y KPOBO-
TOKY, TTOJICTIIYIOUH MPOLIEC iX TPOHUKHEHHS
yepe3 remaToeHuedaniuHuii 6ap’ep y ma-
peHxiMmy Mo3Ky. Ha jirmocomax MoxHa 3a-
KpiImioBaTi Oymb-sIKUA HENPOMPOTEKTOP,
HaInpuKIal LUTUKOJIH, 1110 100pe 3apeKo-
MeHIyBaB cebe, a TaKoX iHIII PeyOBUHHU,
110 3HWXYIOTh MeTaboli3M MO3KYy i mo-
MOBHIOIOTh EHEPreTUYHI BTPATH.

OTxe, HOBI MEPCHEKTUBHI MiAXOAU [0
HEWpOMpOTEKIIii, CIpsSIMOBaHOI Ha IIaTo-
TCHETUYHI JIJAHKU PO3BUTKY MATOJOTIYHOTO
CTaHy, BiTHOBJICHHS MisUIBHOCTI HEWPOHiB,
110 BIDKWJIM, a TaKOX €(eKTUBHUI TOIIYK
IUISIXiB TOCTaBKU HEWPOIPOTEKTOPIiB MO-
XKYThb JTOIMOMOTTH B IIBUIKOMY BiIHOBJICHHI
ilemMizoBaHO1 TKAHWHU TOJIOBHOTO MO3KY.

CYYACHMM CTAH | NPOBJIEMU
HEWPOMNPOTEKTOPHOI TEPARNII
TAMKOI HEPENHO-MO3KOBOI TPABMM
TA MO3KOBOIO IHCY/IbTY B YKPAIiHI
CbOroiHi 1151 JTiKyBaHHS MOCTTiMOKCHY -
HOi eHIIehaonaTii B YKpaiHi € BeIMKuii BU-
0ip HEWpPOTPOINHUX Mpenaparis, 10 MalOTh
AHTUTIMTOKCAHTHY mito [1, 4, 5, 28, 44].
Heiipouiutonporekropy — rpyna mpe-
napartiB, 34aTHMX ITiIBMIIYBATH BUXKWBaH-
HsI HEMPOHIB B YMOBaX rocTpoi Tinokcii Ta
imemii, xouya €AMHOTO CAHOTEHETUYHOTO Me-
XaHi3My Ail L€l Tpynu JIiKapcbKux 3aco0iB
He icHye. ToMy migBUIIEHHST €(heKTUBHOCTI
KOXKHOTO JIiKapChKOTO Mpernapary MOXIUBE
JIAIE TIPU pailioHaJbHOMY BUKOPWCTAaHHI,
TOOTO MpU 3aCTOCYBaHHI 3 YypaxXyBaHHSIM
iioro papMakoOKiHETHKHM i (hapMaKOIMHAMI-
KM Ta B ONITUMAaJIbHUX 103yBaHHSIX [28].
Hootponu (Hanpukiam, mipaneram) —
PEYOBMHHU, sIKi aKTUBYIOTH BUIILY iHTerpa-
TUBHY [isUIbHICTb MO3KY, BiJIHOBIIOIOTh
MOpYIIEeHI MHECTUYHI i PO3yMOBi (hyHK-
1ii, 3HWXYIOTb HEBPOJOTIYHUN AepiluT i
MiABUILYIOTh PE3UCTEHTHICTh OpPraHi3My /10
eKCTpeMaJIbHUX BIUIUBIB. AJjie I peai-
3allil eeKkTy HOOTPOIB, 110 CTUMYIIOIOTh
eHEepreTUYHU MeTaboJ1i3M, MOTpiOHA MeBHA
CTPYKTYpHa LiTiCHICTh TKAHWUHU MO3KY i Bijl-
MOBiTHUI piBeHb (PYHKIIIOHAIBHOI aKTUB-
HocTi MO3Ky. ToMy 3aCTOCOBYBATH MipaiieTam
HEOOXiTHO TUTLKY MPU TJIMOMHI MOPYIIEHHS
cBimoMocTi He HikYe 3a 9—10 GariB 3a mIKa-
sio1o komu [masro. Binblie Toro, HOOTPOIHi
npernapatd BUKJIWKaOTh ropyieHHs [[THC
i MPOTUIIOKA3aHi MpU MOPYLIEHHSX CBilO-
MOCTi TIMOIIIe 3a OTJTYIICHHS-COMOp, TOMY
110 MpHU OyIb-5IKOMY KOMAaTO3HOMY CTaHi 3a-
cTOCyBaHHs 3aco0iB, 110 30ymkytorh LIHC,
MPU3BOAUTEL A0 PO3TaIbMOBYBaHHS ITiIKip-
KOBUX CTPYKTYD, BUKJIMKAE MCUXOMOTOPHE
30yIKeHHS 200 CyIoMMU, 111e OiJibIle MPUTHI-
gytoun Kopy. OTe, TUTaHHS PO BUKOPUC-
TaHHSI HOOTPOIIB Y XBOpUX 3 TsKKo0 YMT
i MI, yckilatTHEHUMU KOMATO3HUM CTaHOM,
€ CIipHMM, ajie BKpaii akTyaJbHUM. J1o1iab-
HICTb BMKOPHMCTAHHSI B PaHHbOMY Iepiofi
TOCTPOi JIOKAJIBHOI illIeMil MO3KY «I1aCTOK»
BUIBHMX pagyKaJliB i mpernaparis, 110 PyHHY-
I0Th TIepeKUcH (i3 cyabdiTHUMU i TiOJOBU-
MU IpylaMu: YHiTioJly, TiocyabdaTy HaTpito
TOII0), OyJ1a moBeAeHa 1ie y 80-X pokax MU-
HyJsioro ctofiiTTs. Toxi Xk 6y10 maToreHeTuY-
HO OOIPYHTOBAHO OJHOYACHE 3aCTOCYBaHHS
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TOKO(EPOJIiB i KAPOTUHOIIB, 110 3B’SI3YIOTh
KaTajlizaTopyu 1 iHAKTUBYIOTb CUHTJICTHUI
kuceHb. [Topsia 3 TioTpuaszoiHOM A0 cydac-
HUX aHTUOKCUIAHTIB HAJIEXKUTh MEKCHUIIOIT.

Mexkcumon  (cinb  2-eTWiI-6-MeTHII-3-
OKCUTIIPUANHY, CTPYKTYpHOTO aHajora Bi-
TamiHy B, i aHTapHOi KMCIOTH) € aHTu-
OKCHMJIAaHTOM HOBOTO IMOKOJiHHS. BiH iHri-
Oye Tpollecu MEePeKUCHOr0 OKUCHEHHS JIi-
Mi/liB, aKTUBYE €HIOT€HHY aHTUOKCUJIAHTHY
CHCTEMY CYITEPOKCUIINUCMYTa3u i Lepyso-
IUIa3MiH, 3amo0ira€ 3HMKEHHIO aKTUBHOCTI
[JTyTaTiOH-3aJIEXKHUX (PEPMEHTIB, YHACTIIOK
YOro BipOTiHO 3MEHUIYEThCS AKTUBHICTb
MPOLIECiB OKCUAAHTHOTO cTpecy. MeKcumon
MOMYJIIOE AKTUBHICTb MEMOPAHO3B’SI3aHUX
(depMeHTIB,  PEeLEeNTOPHUX  KOMILJIEKCIB
i TOCWIIOE IXHIO 3HAaTHICTh 3B’SI3yBaHHS
3 JiraHgaMu, 110 CIpUsiE€ 30epeXeHHI0
CTPYKTYpHO-(YHKIIIOHATBbHOI  Oprasizarii
OioMeMOpaH, TPAHCIIOPTY HeHpOMeniaTopiB
i MOJIIMIIEHHIO CMHANITUYHOI Tiepeaayi. Bin
Mag€ 3IaTHICTh MTOCWIIOBAT KOMIIEHCATOPHY
aKTHUBALIiI0 aepOOHOTO IIIKOJIi3Y, 3HUXKYBAaTU
CTYNiHb MPUTHIYEHHS OKWCHUX MPOLIECIB
y uukJi Kpebca B yMoBax rinmokcii 3i 30ijib-
meHHsIM BMmicTy AT® i kpeatundochary,
aKTUBYBaTU E€HEPrOCUHTE3yloui (QYyHKIIi1
MIiTOXOH/PIiA.

OnHUM 3 HAWOLIBII TTePCIIEKTUBHUX Ha-
MNpsIMiB METaOOJIIYHOTO 3aXUCTy MO3KY Bij
imeMii BBaXkaeTbcs Oe3mocepenHiil BILIUB
Ha CUCTEMU HEUPOTPAHCMITEPiB i HEHPOMO-
IyJSATOPiB MO3KY, Ha HEHMpOHAaJIbHI peLer-
TOPU, CTBOPEHHSI YMOB [JIsi HOpMasizailii
CMiBBIAHOIIEHHS MPOLIeCiB 30yMXKy0Uoi i
raJibMiBHOI HelipoTrpacwmicii [27]. BcraHoB-
JIEHO, 110 B OCHOBi KOTHiITUBHUX MOPYIIEHb
npu uLepedpaibHiii HEIOCTATHOCTI JIEXKUTh
XOJIIHEPTiYHa HEeIOCTaTHICTh, sIKa 3yMOBJIe-
Ha 3HWXKEHHSIM BUPOOJIEHHST alleTUIIXOJTiHY,
MOPYIIEHHSIM OajlaHCy XOJIIHEPTiYHUX eH-
3UMiB, BTPaTOIO XOJIIHEPTiYHUX HEUPOHIB.
Kopexkiiisi XoJliHepriyHOi HEeIOCTATHOCTI —
BaXKJIMBUI HANIPSIMOK JTIKyBaHHSI KOTHITUB-
HUX TOpYIIeHb MPU TOCTPiil LepeOpaibHiki
HEIOCTAaTHOCTI Pi3HOTO TeHe3y [28].

Ha cporoani Bigomi nBa Kjlacu Menuka-
MEHTO3HHUX TpemnapariB, 3aCTOCYBaHHSI SIKUX
CIIPSIMOBAaHE Ha TMOJOJAHHS XOJIiHEPTiYHOI
HeIoCTaTHOCTI: 1) mpemapaTu, sKi 06e3mo-
CepeHbO TIOTIOBHIOIOTH Ae(IlIUT alleTHIIX0-
JIiHY, 10 HUX HaJIeXXaTh XOJiHOMIMETUK LIeH-
TpajbHOI Jii — XOJiHy anbdocuepar (rmia-
TWIiH), 10 € MPEeKypCOpOM alleTUJIXOJIiHY,
KM TIPOHMKAE 4vepe3 remMaToeHledariu-
HUil Oap’ep, i UUTUIUH-5-AUDOCHOXOITIH
HaTpito (LUTUKOJIH), IKUI € TOHOPOM XOJi-
HY B TIpoliecax CUHTe3y alleTUJIXOJTiHY; 2) iH-
rioiTopy aueTUJIXoJiHeCTepa3u: IPO3epUH,
rajaHTaMiH, HEipOMeIUH TOILIO.

LuTuKoNiH € He3aMiHHUM MONepeaHU-
KoM dochaTuaNIX0AiHy (JIELIUTUHY), OCHO-
BHOTO (hocoiriay BCiX KIITUHHUX MEMO-
paH, BKJIIOYHO 3 HEMpPOHAJIbHUMU MeMOpa-
HaMM, i € TOHOPOM XOJIiHY B TIpOLIeCcaxX CUH-
Te3y aleTwixoiHy. LIuTukosaiH He BUSIBIsIE
npsiMmoi eHeproTpomnHoi aii. [1pemapar mae
BUPaXXEHUI MITOMPOTEKTUBHUN edeKkT. AK
MoKa3aHo, LUTUKOJIH MOXe 30epiraTv Ili-
JIICHICTh BHYTPILIHBOI MEMOpPAHU MiTOXOH-
Jipiil, MPO IO CBITYUTH BiAHOBJIEHHS ii MO-
TeHuiany. [ToniOHMIT MexaHi3M IOB’A3aHUI
3 BIIHOBJIGHHSIM piBHSI KapHioJiIMiHy Yy
BHYTpILLIHIA MeMOpaHi MiToxoHapiii. Kpim
1IbOTO, BUSIBJIEHO, IO IIMTUKOJIIH OIOCe-
pPeIKOBaHO, 4yepe3 30iIbIICHHS aKTUBHOCTI
TJIyTaTiOH-3B’s13aHUX (PepMEHTIB (TJIyTaTi-
OHpeayKTasa i riayratioTpaHcdepasa), pe-
TYJII0€ piBeHb BIiIHOBJIECHOTO IJIyTATiOHY.
BigHoBieHMIt MIyTaTioH, OCOOJMBO MITO-
XOHJpiaJIbHUI, TaJlbMy€ OKMCHY HECTPYK-
mito Red-Oxi-4yTauBuX OiISTHOK MIiTOXOH-
NpiasibHO1 MeMOpaHu i hOpMyBaHHS CTiIKOI
MiToxoHApianbHOI aucdyHkuii. [TokazaHo,
1[0 yepe3 MiABUILEHHS PiBHS BiIHOBJIEHO-
TO TJIYyTaTiOHY UMTUKOJIIH MOXE 3HIXYBaTH
peaxilii HITpO3ylouoro CTpecy i rajibMyBaTu
NO-3anexHi MeXxaHi3MU HepoaronTosy.
MeTtaaHaii3 pe3yJabTaTiB JOCHTIIXEHb BU-
SBUB €(EKTUBHICTh LIUTUKOJiIHY npu I Ta
YMT, kiiHiuHi AOCHiIKEHHS Moro edex-
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TUBHOCTI TpuBaloTh [28]. [Tpu UMT wuuTu-
KOJIiH cJiii KOMOiHYBaTu 3 TIperaparamu,
110 3HWXYIOTb CTYMiHb HEWUPOHAJIBHOIO it
IudY3HOTO aKCOHAJTBHOTO YIIKOIKEHHSI.
OtpumaHoO JaHi Mpo eheKTUBHE MOETHAHHS
LUTUKOJIIHY 3 IHITMMU HEMPOIPOTEKTOPAMU
[1,5,27].

IniaTuiiH — XOMiHOMIMETHK 3 MepeBaxk-
HuM BruiBoM Ha LIHC. Ilpu motparuisiHHI
B OpraHi3M pO3LIEIUTIOETbCS i Ji€to (ep-
MEHTIB Ha XOJIiH i riinepodocdar: XojiH
Oepe yyacTb y OIOCHMHTE3i alleTUJIXOJiHY, a
riiepodocdar € nonepenHuKoM dochoti-
MiaiB HelipoOHAaIbHOI MeMOpaHu [28].

B anrioneBpoJiorii Ta HelipoTpaBMaTOJ10-
ril 3aCTOCOBYETbCSI HM3Ka MpenapaTiB (1ie-
peOpoi3uH, 1UEepeOPOKYpPUH, KOPTEKCUH,
CceMakc), 110 BIUIMBAIOTh Ha HeliporuiacTuy-
Hi, HelpoMmeniaTopHi, HEHpOINpPOTEKTHUBHI,
HelpoTpodiuHi i iHTerpaTUBHI MpOLECU B
MO3Ky [28]. Peopranizarisi HelipoHaIbHMX
MPOLIECiB SIBJIIE COOOI0 CYKYIMHICTh HU3ZKU
MeXaHi3MiB, 10 BKJIIOYAlOTh (YHKIIOHY-
BaHHS paHillle HEAKTUBHUX IIUISIXiB, HEUPO-
TpodiyHe BiIHOBJIEHHSI BOJOKOH KJITUH,
mo 30epernucs, 3 (OPMYyBaHHSM HOBUX
CHMHATICIB, aKTUBAIlil0 HEHPOHATBHUX JIaH-
mioriB. Bijbliie TOro, cboroaHi Bce O1JIbIIOro
3HaYeHHs1 HalOyBae pernapaTMBHa Teparnis,
CIpsSIMOBaHA Ha MOJIMIIEHHS MIaCTUYHOC-
Ti 3M0pOBOI TKAHWHU, SIKA OTOUYE iH(apKT
MO3KY, aKTUBAIlil0 YTBOPEHHS ITOJIiCHHAI-
TUYHUX 3B’SI3KiB, 30iJIbIIEHHS IIUIBHOCTI
peuentopis [27, 28].

HoBuM HanpsiMOM y 1OCITiIKEHHI HEMpPO-
MEeNTUIiB CTAJI0 BU3HAYEHHS 1XHbOI POJi B
peryJsilii HelipoamnonTosy, a TaKoX iIXHbOTO
BIUTMBY Ha €KCIIPECii0 TeHiB paHHBOTO pea-
ryBaHHs. HeitponenTuny BiTbHO MPOHUKA-
I0Thb 4epe3 reMaroeHuedaaiyHuuii dap’ep i
crpaBJsioTh 6araTo6iuHmii BruuB Ha LIHC,
1O CYMPOBOIXYETHCSI BUCOKOIO €(hEeKTUB-
HICTIO Ta BUPaKEHOIO CIPSIMOBAHICTIO il 3a
YMOBH Jyke MaJjioi iX KOHIIEHTpallil B opra-
Hi3mi. bararo HelipornenTumiB MarOTh BUpa-
JKeHI HeHpoTpoiuyHi pOCTOBI BIACTUBOCTI,
a TaKOX BUSIBJISIIOTH 3[aTHICTh PEryJioBaTU
eKCIIpecito paHHiX TeHiB [44]. Bimkpwur-
TSI HEMPOTPODIYHMX MEeNTUAHUX (DaKTOpiB
CIOHYKaJIO 10 (OpMyBaHHSI HOBOI CTpaTe-
rii papmakorepanii — NenTUaepriyHoi, abo
HelpoTpodHOI, Teparii HelipoaereHepaTuB-
HUX MMaTOJIOTiH.

OgHUM 3 TMeplIuX IpenapaTiB Helpo-
TENTUAHOI TIPUPOAN € KOPTEKCUH, KU
MiCTUTh KOMIUIEKC HEHPOMENTHUIIB i SIBJSIE
co0o010 Jio(dinizaT, OTpUMaHUI 3 MO3KY Te-
J4T. BupaxeHy HOOTpOTHY il Lepedpomnpo-
TEKTUBHY aKTUBHICTb IPOJEMOHCTPYBaB
HeliporienTuaHui npenapat cemake AKTIT
(4—10), mo € renrtanentuaoM (Met-Glu-
His-Phe-Pro-Gly-Pro) [28].

BucokoedhekTMBHUM MpemnapaToM, 11O
CTIpUsi€E aKTHUBallil 11epeOpalbHUX i MYJb-
TUOPTAHHUX PECTUTYLIMHUX MeXaHi3MiB,
€ akToBeriH. Makpo- i MikpoejeMeH-
TH, 10 BXOASITH O CKJIAAy aKTOBETiHY,
€ YaCTUHOIO HelpomnenTtuais, GhepMeHTIB
i aMiHOKMCJIOT, TOMY 3HA4HO Kpallle 3a-
CBOIOIOTHCS, PO3ITi3HAIOYNCH HEMpOHAMM,
HIXX MaKpo- i MiKpOeJIeMEHTHU, 110 3HAX0-
IATBCS Y CKIIaJi COMEH.

LlepeOpoizuH — mpermnapar, 110 cKjaaa-
€TbCSl 3 HU3BKOMOJIEKYJISIDHUX HeWpornern-
tuaiB (75 %) i BinbHUX amiHOKuCTOT (25 %)
i OTPUMYETBCS 3a CTAaHAApPTU30BAaHUMU 0i0-
TEXHOJIOTIYHUMHU METOJWUKAMU 3 BUKOPUC-
TaHHSIM (HEPMEHTATUBHOTO PO3ILIETIICHHS
OYMILEHUX OLIKIB TOJIOBHOTO MO3KY CBUHEM.
HeiiporpodiuHa akTUBHiCTh 1IepeOpOJTi-
31HY, MOJAIOHA OO0 AKTUBHOCTI MPUPOIHUX
HeWpoTpodiuHMX  (pakTOpiB, HAMpPUKIAL
hakTOpa poCTy HepBiB, OyJja MmiaTBepaKeHa
HU3KOI0 EeKCTIIEPUMEHTAIbHUX HOCTIIKEHb.
OauH 3 MexaHi3MiB aHTMAIOINTO3HOI aK-
TUBHOCTI JAHOTO Tpenapary IoB’sa3aHuil 3i
3MEHILIEHHIM MOILKOIXYI0UO1 il IIyTamaTy
Ha HEMPOHU.

LlepeOpokypyH € OJHUM 3 HaMOUIbII
MepCcneKTUBHUX TpernapariB HelpoTpodiu-
HOTO PSILY, SIKUU MiCTUTDb BiJIbHi aMiHOKHC-
JIOTU, HEWPOTIENITUIN I HU3bKOMOJIEKYJISIP-
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Hi MPOIYKTU KOHTPOJBOBAHOTO MPOTEOJIi3Y
HU3bKOMOJIEKYJIIPHUX OIIKIiB 1 MenTuiiB
eMOpiOHIB BeJIMKOI poraToi xymoou. 3a me-
XaHi3MOM [ii i TOYKaMM 3aCTOCYyBaHHS 1ie-
peOpPOKYpPUH TIPUHLIMIIOBO BiAPi3HSETHCS
Bill iHIIMX TMpenapariB HeUpPONenTUAHOT
NpUPOAU, 30KpeMa Bin 1epedponiszuny. Lle-
peOpPOKYpPUH MICTUTh TENTUIH, 110 HECYTh
y coli mporpamMy aHajidy cTaHy i OymiBHU-
urBa LIHC. OTxe, KiHIIeBUi1 edeKT Bimpiz-
HSIETBCS Yepe3 SIKiCHO BiIIMiHHUM MeXaHi3M
mii [27, 28]. B ymoBax roctpoi 1iepedpaabHOi
imeMii epedpoKypUH CIpUSIB HOpMati3allii
B KJIITUHAX TOJIOBHOTO MO3KY (byHKIIIOHAb-
HO1 aKTMBHOCTiI MITOXOHJIpiii, 110 3a0e3me-
yyBajio e(EeKTUBHICTb MIiTOXOHIPiaJIbHOTO
okucHOTro (ochopunoBaHHs i BiTHOBIEH-
Hs cuHTe3y AT®dD, GIoKyBaHHS PO3BUTKY
JIaKTaT-alua03y 1 yTBOPEHHS BiUIbHUX pa-
nukaniB. MitocrpssMoBaHa HEUpPONpOTEK-
TUBHA Jisl LepeOPOKYpUHY TiATBEpAUIaCS
TpY BCTAHOBJIEHHI OTO 31aTHOCTI BIUIMBA-
TU Ha YJIBTPACTPYKTYPY MITOXOHIpPill HElpo-
HiB ceHcoMOoTOpHOI Kopu Ta CAl-rinokamma
npu exkcrnepumeHtaibHomy II, T'lT i UYMT.
LlepeOpoKypyH BiIHOBIIOBaB aKTUBHICTh
(bepMeHTIB aHTUOKCUAAHTHOI Ta TiOJI-AMC-
YIbMiIHOT CUCTEM, 1110 TTOCUITIOBAJIO iHAKTH -
Banito ADOK i mogaTkoBo crpusiio cradimi-
3allil OKMCHUX MPOLECIB KIITUH TOJIOBHOTO
MO3KYy B TOCTpHUI mepion imemii. Y KoM-
JIEKCi BCi 11i MeXaHi3MU MPOTEKTOPHOI il 3a-
Oe3nevyBaJiv BiTHOBICHHS (hyHKLIIOHATbHOL
AKTUBHOCTI HEMPOHIB i IJTiaJbHUX KJIITUH,
a takox cuHTe3 PHK y mocrilemizoBaHmx
JISTHKAaX TOJIOBHOTO MO3KY.

[lepcnieKTUBHUM HAMIPSIMOM Y JIiKyBaHHi
rocTpoi LiepedpaaTbHOI HEAOCTATHOCTI € TO-
IyK edeKTUBHOI KOMOIHAIil JiKapChKUX
3ac00iB, 110 BIUIMBAIOTh Ha Pi3Hi eTanu
MaTo0ioXiMiUHUX TPOILECIB i CTUMYIIOIOTh
BiTHOBJTIOBAJIbHI MPOLIECU B HEPBOBIil TKa-
HuHi [1-5, 7—14]. CknagHicTh BUPILLIEHHS
MUTAHHS TIPO TOEAHAHHS TUX UM IHIINX
HEHpOTPONHMX MperapaTiB Mpu JIiKyBaHHi
ToCTpoOi 1IepedpaTbHOI HEAOCTATHOCTI Pi3HOT
€TioJIorii MOB’si3aHa 3 BiJCYTHICTIO JAaHMX
1010 iX €(DEKTUBHOCTI 3 MO3UILLiI JOKA30BO1
MEIUIUHU.

B3aemoniss snikapcbkux 3aco0iB  BifgOy-
BA€ThCSI 3a 3aKOHaMU (apMaKOIWHAMIKH,
(bapMakoKiHeTUKU ¢ (hapMaKOTEHETUKH,
1[0 BaXJIMBO BPaxOBYBaTU MpPHU IPOTHO3Y-
BaHHI pe3ysabTaty B3aemofii. [IpusHaueHHs
JIIKapChbKUX TMPErapariB i ix 1031 HEOOXiTHO
TJIAHYBATH JJISI TOTO, 1100 BUKITIOUUTH MOXK-
JIUBi MOOiYHi siBUIIa. B onTuManbHOMY Bapi-
aHTIi Kpallle BAKOPUCTOBYBATH TpU- 200 40-
TUPUKOMITOHEHTHI KOMOiHallii JliKapChbKUX
peuyoBuH [28].

3 ornsimy Ha 6araTOKOMIIOHEHTHICTh TIO-
CTillIeMiYHOro Kackaay OyJio po3po0JieHO
CAaHOT€HETUYHO BUMpaBAaHi KoMOiHaLlil
JIIKapChbKUX TIperapariB, 110 IMOTEHIIiIOI0Th
JIiI0 OJMH OJHOTO MpM JIKYyBaHHIi iliemii
Oynb-sikoi etiosiorii. Lli xomOiHawii no-
3BOJISIIOTh 3HAYHO 3MEHUIUTH MOCTillleMid-
He HeWpOHaNbHE YIIKOKEHHS, OCKIIbKU
KOMILJIEKC TpernapaTiB BILUIUBAE MPAKTUYHO
Ha BCi eTamnu ileMiyHoro Kackanmy. ¥ naHo-
My BUTIAJIKY He MIeThCS PO MoJTinparMasiio,
OCKIJIbKM MIILIEHHIO IS KOXXHOTro 3 Tipe-
mapaTiB € OKpeMa JaHKa TOPOYHOTO KOJia
nocrimeMiyHoro kKackamay. KoxHa 3 1mx
JIAHOK He € cJ1a0Kolo, i mepepBartu 1eii yac-
TO HEOOOPOTHMUI TATOTEHETUYHUI KacKaj
MOXHa caMe i3 3aCTOCYBaHHSIM KOMILIEK-
CHOTO BIUTMBY. X0ua aleKBaTHICTb TO30BUX
MO€NHaHb 3 YpaXyBaHHSIM iHIMBidyaJlbHOT
YYTJAUBOCTI 10 HUX, TIPOTHO3 MOXJTUBUX TO-
O0iuHuX edeKTiB Ta OLliHKa CTYIMEHsS iXHbOL
3HAYYIIOCTi B Mpolieci JiKyBaHHS (CIiBBiI-
HOIIIEHHS «pU3UK — KOPHUCThb») BUMararoTh
MOJAJIbILIOr0 BUBYEHHS Ha OiNblIiii BUOipLIi
XBOPUX.

OOroBopiooYM  MPUYUHU  HeeheKTUB-
HOCTI HEMpOmpoTeKiii MpU TrocTpiil Lepe-
OpasibHIl HeZOCTAaTHOCTi, OaraTo aBTOPIB
CXUJISIIOTBCS 10 JAYMKM TIpO HEBIiAIOBi/-
HICTh eKCNepuMEeHTalbHUX Mojeseil. Bin-
HOCHO 3[0pOBi €KCIEpUMEHTaJbHiI TBapu-
HM, Y SKUX iHCYAbT BUKJIMKAETHCSI OIHO-
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MOMEHTHOIO OKJIIO3i€10 apTepii, He MOXYThb
OyTU €KBiBaJ€HTHI peaJibHUM IMallieHTaM,
SIKIi 4acTO CTpaXIaloTh 1€ i BiI aTepo-
CKJIEpO3y, LIYKPOBOTO Aia0eTy, apTrepiaibHO1
rinepreHsii, ileMiyHoOi XBOpoOU cepllsd Ta
[HIIMX XPOHIYHUX 3aXBOPIOBAaHb, a TAKOX,
SK TIPaBUJIO, MAalOTh HU3KY (HaKTOpPiB pU-
3UKy (MOXWIMI BiK, CTaTh, MaliHHS TOIIIO)
[27, 28, 37, 39]. ToOTto BenukKe 3HAYEHHS
Mae€ iHIMBiAyaJbHa CIIPUMHSTIMBICTD Tpe-
mapaTiB KOXXHUM KOHKPETHUM TAIliEHTOM.
Hwu3zka aBTopiB BBaxaloTh, 110, iMOBIpHO,
npobJjieMa MoJisira€ B TOMY, 110 JOCTiIHUKUA
KOHIIEHTPYIOTh yBary Ha 3axMCTi HEMpPOHiB.
OaHak iHCYJIBT — 1I€ He JIMIIE YIIKOMKEHHS
i1 3arubesb HeMpoHiB, 11e XBOPoOa roJIOBHO-
rO MO3Ky 3arajjoM. Jlyxke BaxKJINBO 3BEPHYTH
yBary Ha 3MiHHU, $SIKi BigOyBalOTbCs i Yac
ilemii He JIMIIe B Cipiii, ajie i y OiJtiii peuo-
BUHI TOJIOBHOrO MO3KYy. HemoctaTHbo yBaru
MPUIIISETHCH TAKOX MPOOJIeMi YIIKOAXKEH-
HSI MIKPOLMPKYJISITOPHOIO pycia i Jello
YMOBHOI HEWPOBACKYJISIPHOI OAMHMIIL, 11O
CTAaHOBUTb €MUHUN CTPYKTYPHO-(PYHKIIiO-
HaJbHUI eleMeHT TKAHUHU TOJIOBHOTO MO3-
Ky. OueBUIHO, peatizallisi TAKOTO MiAXO1y Ha
MpaKTULi 03HaYaTUMe HEOOXimIHiCTh Mminbo-
pY He OTHOTO 200 TBOX HEWPOTIPOTEKTUBHUX
npenapariB, a LJIOI CXeMU HEHPOINpPOTeK-
TUBHOTO JIIKyBaHHS.

HuHi HU3KO10 OCIiIAHUKIB i KITiHILIMCTIB
MOPYILIYEThCSI TUTAHHST JOLILHOCTI KOM-
O0iHOBaHOTO TMPU3HAUYEHHS TperapariB nep-
BUHHOI i BTOPMHHOI HEWPOIPOTEKIIil 3 Me-
TOIO BiTHOBJIEHHSI KDOBOTOKY i1 METa00J1i3My
HEPBOBUX KJIITUH, a TAKOX PETYJILIil mpolie-
ciB KJIiTUHHOI 3aru6erti [1]. OCHOBHOO Mpu-
YMHOWO 3arubesii HeMpPOHIB y 30HI ilemiu-
HOI MMiBTiHi € TIyTaMaTHUM KacKaj, a TaKoX
OKCHIATUBHUI CTpec. Y Kackali TiiyTaMaT-
HOI Ta OKCUIATUBHOI HEHPOTOKCUYHOCTI OJ1-
HUM 3 eTariB, [0 MPU3BOISTh 0 3arubeni
HEWPOHIB, € 3MiHA XapaKTepy €KCIpecii re-
HiB — iHIYKTOPIB aronTo3y i reHiB — iHri-
0iTOpiB amoITO3Yy, MOPYIIEHHSI OKMCHO-BI/I-
HOBHMX IPOIIECiB 32 paXyHOK OJIOKaIU MiTO-
XOHJIPiaJIbHOTO KOMILIEKCY [3].

V nikyBanHi II, Tl ta YMT Baxnuse
Miclle HaJIeXXUThb 3aco0aM BTOPMHHOI He-
ponpoTexilii (aHTUOKCUIAHTH, MeTadoi-
TOTPOIHI MpenapaTv, HeHPONenTUuaInu, HOo-
TPOTIN).

YeHOM-KOpPECITOHAEHTOM HAMH
VYkpaiuu, npodecopom B.I. YUepHiem po3s-
pobJsieHa KOMOiHOBaHA i1 €eKCIIEpUMEHTAb-
HO anpoOoBaHa MoeTanmHa HeWpompoTeK-
mist. [lepBuHHA HeWpompoTeKIis (Tepiri
4 nobu micns ekcriepuMmeHTainbHoro Il Ta
YMT) Bkmrouana L-misuHy ecumHart, Jia-
TpeH, TiOTpPWa30JiiH, AMHACTAT, BEHO(MYH-
nuH. BropuHHa Heliponpotekuist (21 moba
micis 11 ta YMT) Bkirouana Tiolieram, ak-
TOBETiH, liepakCoH, LUTo(IaBiH, Lepedpo-
KypuH. BcTaHoBieHo, 110 moeramnHe KOM-
OiHyBaHHS 3ac00iB NMEPBUHHOI i BTOPUHHOI
HEMPOMPOTEKIIiT 32 PO3POOJIEHOIO CXEMOIO
OesrmocepeIHbO ab0 OMOCePEeTKOBAHO 31aT-
HE MOJYJIIOBATH €KCIPECilo reHiB paHHbO-
ro pearyBaHHs c-fos i, OoTxe, 3aImyckaTu
MporpamMy CHHTE3y aJanTaliiiHuX OilKiB
(y Tomy uucai HSP i ¢hakropa, iHmykoBaHO-
ro rinokcieto (HIF)) y HelipoHax B ymoBax
rocTpoi liepedpasbHOI ileMii Ta 3HAYHO
MiABUIILYBATH IXHIO KOHIIEHTPALIil0 B FOJIOB-
HOMY MO3KY. BcTaHOBJIEHO 3pOCTaHHS KOH-
LIEHTpalii B TKaHMHaX TOJIOBHOTO MO3KY
HSP i HIF-1, gki 3a paxyHOK I1aniepoHHOL
aKTMBHOCTI, cTabimizauii akTMHOBUX ina-
MEHTIB MepPeNIKOXKAI0Th PO3BUTKY HEKPO-
3y. MakcumasibHe MOJIYJIOBaHHSI €KCIpe-
cii reHiB paHHBOTO pearyBaHHs c-fos Majo
Miclle Yy TBapWH, SIKUM ITicJIsi eKCIIEPUMEH -
TaJIbHOI ileMii MPOBOAMIIOCS KOMILIEKCHE
JIIKYBaHHSI, 10 BKJIIOYA€ TIEPBUHHY i BTO-
PUHHY HEHPOMPOTEKILilO.

ExcnepumenTtanbHo Ha Mozeni [ITa UMT
JIOBEJIEHO, 110 NMaTogi3ioJoriYHUMi MiaxXia 10
NBOETAITHOTO HEMPOMPOTEKTUBHOTO BILUIUBY
3MATHUI MTOCUJTIOBATH €KCITpecito reHa c-fos,
3MiHIOBaTU MOpPQOJOTIYHUI TUM 3aruode-
Jli HEeWpOHIB, TMEepeKToYalounuch Ha OiIbII
M’SIKMIA arONTUYHUN LUISIX, SKUM € ONTU-



— R

MaJbHUM, BIOPSIAKOBAHUM TIPOLIECOM TIPU-
MUHEHHS KUTTENISUIBHOCTI AECTPYKTUBHO
3MiHEHUX HEWPOHIB.

OTxe, peaiizailisi HEWPONPOTEKTUBHOI
il mpenapaTiB NEPBUHHOI Ta BTOPUHHOIL
HEeWpomnpoTeKilil  BigOyBaeTbcsi, MalyTh,
3a pPaXyHOK iXHbOI 3JaTHOCTi MiIBUILYBaTU
KOHIIEHTPALIiI0 B TKAHMHAX TOJIOBHOTO MO3-
ky HSP-6inkiB. B ymoBax imemMiyHOro mno-
IIKOMXKEHHST TOJIOBHOrO MO3Ky Oiiku HSP
i HIF nepemkomkaioTb pO3BUTKY HEKPO3Y
3a paXyHOK MO3UTHUBHOTO BIUIMBY Ha CUHTE3
AHTUOKCUIAHTHUX (DEPMEHTIB, IIATIEPOHHOI
aKTUBHOCTI, cTabiji3auii akTMHOBUX (ina-
MeHTiB. KpiM Toro, Hu3Ko0 pooiT Oysa mo-
KazaHa poJib migBuIeHHs ekcripecii HSP70
y KJIITUHAX MO3KY (B aCTPOLIMTAX) y 3aXUCTi 1X
Big 3arm0Oerti, BUKJIMKAHOI KMCHEBUM TOJIO-
nyBaHHSIM. Takox Oysi10 NMpoaeMOHCTpOBa-
HO 3[aTHICTh OYMILeHOro npenapary HSP_
MiaBUIILYBAaTU BUXKUBAHHSI HEUPOHIB, SKi 6e-
PYTh y4acTh y TJIyTamMaTepridyHiil CMHANTUY-
Hili TIlepefayvi B HIOXOBIiil KOpi MO3Ky IIypiB,
BiJl pylHIBHOTO BIUIMBY TSIKKOI aHOKCI [58].
Bepyun no yBarm mani mpo 3matHicth HSP
MTOCWITIOBATH KUTTE3MATHICTh HEHpPOHATb-
HOI KJIITUHM B YMOBax TiMOKCcii Ta (akT B3a-
emoqii HSP i HIFE 1o Binirpae nepuiopsaHy
poOJb Y KIITUHHINM BiIMOBiAi Ha TiMOKCilo,
MOXHa Tmpuiryctutu, mo HSP 6epe ydyacTth
Yy peryysiiii CUrHaJbHUX IUISIXiB BiAMOBIiIi
KJIITMHU Ha TiIMOKCUYHUI CTpec Ha PiBHI pe-
rynsiiii cradinbHocTi HIE

HeliponpoTrekTuBHa Jisl MOETAaHOI He-
MponpoTeKllii mposiBisiiacs B 30UIbLIEHHI
IIJTBHOCTI TJliaJIbHUX KJITUH i HEMPOHIB y
KOpi TOJJOBHOTO MO3KY SIK Ha 4-Ty, TakK i Ha
21-my o0y eKCHEepUMEHTY, a TaKoX M-
BUIIIEHHI 1X MopdohyHKIIIOHATLHOI Ta
TPAHCKPUMUIMHOI aKTUBHOCTI (30iJIbIIIEH-
Hs Bmicty PHK) i 3HMKeHHI KibKOCTi 1e-
CTPYKTUBHO 3MiHEHUX KIITUH. MakcuMaib-
HUM piBEHb LIIJILHOCTI TA TUIOLII KJIITUH He-
iipoHiB, koHueHTpaiii PHK 3adikcoBaHo
Ha 21-my 100y ekcrnepuMeHTy B 4-ii cepii
MOHTOJIbCbKUX TMilIAHOK, SIKi OTpUMYBaIu
MEePBUHHY i BTOPMHHY HEWUPOIPOTEKTUBHY
Tepamito. Y HellpoHax Trinmokamria MaKCu-
MaJIbHa KiJIbKiCTh reHa c-fos (reHa mepBUH-
HOi abo paHHBOI BiAmosimi) i Oinka Bcl-2
(6inmok-cynpecop amonTo3y (IporpamMoBa-
HOI KJIITUHHOI 3aru0eii)) TaKoX BUSIBJIECHA
Ha 21-11y n00y eKcriepuMeHTy B 4-ii cepii
MOHTOJIbCbKUX TIIIAHOK, $SIKi OTPUMYBaJIUA
MEePBUHHY i BTOPMHHY HEWPOIPOTEKTUBHY
Teparito. [HTerpaabHUil MOKa3HUK HEHpo-
MPOTEKTUBHOI [ii MpenaparTiB SIK MEepBUH-
HOI, TaK i BTOPMHHOI MPOTEKIIii — 1Ie 3MEH-
LIEHHSI HEBPOJIOTIYHOTO nediluTy, mpo 1o
CBIIUMJIO BipOTiIHE 3HUXXEHHSI CepeaHbOro
6ana 3a mwkago C.P. McGraw, a ixHsT KOM-
OiHallisl Mayia Oibll BUPaKE€HUU BIUIMB Ha
JOCIiIKyBaHUM noka3sHUK. Came B 11 4-i
cepil eKcIepuMeHTaIbHUX TBApWH Ha 21-111y
00y BUSIBIEHO MaKCUMaJIbHEe 3MEHIIeH-
HSI HEBPOJIOTiYHOTO nedinuTy — BiporimHe
3HIDKEHHSI CepeHbOro 0Oaja 3a IIKaJIoo
C.P. McGraw. ¥V TBapuH, SIKUM ITicJisi Ha-
HECEHHSI eKCITEPUMEHTATLHOI CTAaHIaPTU30-
BaHOI TPaBMM MIPOBOIMIIOCS KOMITIEKCHE Jli-
KyBaHHS$I, 1110 BKJIIOYAE JIi3UH, peocopOipaxT,
rekoje3, TiOTpUa30JjiH, JaTpeH, JMHACTAT,
TioueramM, akTOBeTiH, LIEpPaKCOH, liepedpo-
KypUH, CIIOCTepirajiacs 3HauyHa aKTUBaLlist
KOMIMEHCAaTOPHO-TIPUCTOCYBAJIbHUX TPOILIe-
ciB, 30Kpema Tpouidepalliss HeHporii,
HEeWpOHAJIbHUIA CaTeNiTO3, HU3bKUIA CTYIiHb
MIiKpOTJTio3y B TO€AHAHHI 31 3HMKEHHSIM
IIUJIBHOCTI HEWPOHIB 3 O3HAKaMU HEKPO3y
i1 anonto3y [4—14, 28].

CroromHi Ha hapMaleBTUIHOMY PUHKY
YKkpaiHu € Besruye3Ha KiJIbKiCTh MpernaparTiB
3 HEUPOMPOTEKTOPHUMU BJIACTUBOCTSIMU,
ajie HeMa€ MOSKJIIMBOCTi TIPOBENEHHS MYJTb-
TULIEHTPOBUX DPAHIOMi30BaHUX TIIaLe6o-
KOHTPOJIbOBAHUX MOCIIIKEeHb 1IMX HEeUpo-
npotekTopiB. [Ipu rocTpiit MO3KOBIli ileMii,
BukiukaHin YMT abo MI, koxeH xBopuii €
MEeBHUM KOHKPETHUM 3aBAaHHSIM, 110 TOTpe-
Oye BMpIIlIEHHS, 31 CBOIMM OCOOJIMBOCTSIMU
i1 mpobaemMaMu. K BapiaHT, € MEPCIEKTUB-
HMM 3aCTOCYBaHHSI HOBOTO LIe€peOPONpPOTEK-

G-6inok —» ALl

/ / Excnpecia «paHHixX»
uAM® reHis, AKi CNpUAITHL

YTBOPEHHIO pepmeHTig,

peuenTopHuX

Ta iHwWwwux 6inkie,

3anyJyeHux o Helpo-

meaiaui

.
Tioyetam

.
Hanpuknag, Bel-2 —
OCHOBHWI
UUTONPOTEKTOPHNA
6inokK, AKNA nepe-
WKOQKAE anonTosy,
a omke, cnpusae
BiIHOBNEHHID

Lumonnazma 1 BWKMBAHHIO HEWPOHiB

PucyHok 1. HempoMeAiaTOpHA AKTVBHICTb TiOLLEeTAMY CRPUSIE LIUTOMPOTEKLIjT

Tabanug 1. MexaHiam aii npenapary Tiouetam (27, 28)

T T T

AHTMOKCHAAHTHA

1. lanbMyBaHHS WASAXIB YTBOPEHHSA aKTUBHUX GOpPM
KUCHIO 6ioeHepreTMYHMMKU cucTeMamMu HempoHa.

2. MNigBuLWEHHS aKTUBHOCTI AO-bepMeHTIB,

oco6nmBo CO/A.

3. 3HWKEHHA NPOAYKLIi aKTUBHUX GOPM KUCHIO B peaKLii
deHTOHa Ta [@6epa — Belcca 3a paxyHOK 3B’A3yBaHHS
3aniza (ll).

4. TanbmyBaHH$A ekcnpecii MPHK iNOS, 3B’a3yBaHHsA NOS,
iHriGyBaHHA peaKLin HITPO3YKYOro CTpecy.

5. liagBWLEHHS aKTMBHOCTI rMyTaTiOHOBOI NaHKK
Tion-gucynbdiaHoi cuctemm

MpoTuilwemiyHa 1. lNpama MiTONpPoTEKTUBHA Aid.

2. ligBuueHHs npoayKLii AT® B aepobHUX peaKLiisx

i aKTMBAL|i1 KOMMNEHCATOPHMX LIYHTIB €Heprii Npu rocTpin
ilemii.

3. ligBuueHHS KoHueHTpaLii HSP70 i nponoHryBaHHs aii
HIF-1a.

4. AKTMBaUiF AMXanbHOro NaHLora MiToOXoHAPIN.

5. Ctumynauisa npoueciB cuHTedy PHK i 6inka B puboco-
Max.

6. lNocuneHHs caTenitoldy rianbHUX KNITUH.

7. O6Mexye nakTaT-aunaos, MOCUIOE NEPETBOPEHHS
NaKTaTy Ha nipysat

HooTtponHa 1. [anbMyBaHHA OKMCHOI MoandiKaLlii 6iNTKOBUX CTPYKTYP
peLenTopiB, iOHHWX KaHaniB, GiNoK-TpaHcNopTepiB, 36e-
PEXKEHHS MOPOroBOi YyTIMBOCTI peLenTopiB.

2. lNoninweHHs TPOiKK N eHepreTMYHOro NoTeHLjiany
HENPOLMTIB.

3. AktuBytoya aisg Ha FAMK-LyHT.

4. NinBuweHHs ekcnpecii H-XP i B-AP.

5. 36eperKeHHs NANHHOCTI MeMbpaH, 3axucT docdonini-
[iB Bif ninonepoKcuaadii

AHTMaNoNTM4Ha 1. MMiaBULLEHHA KOHLIEHTPALii aHTManonTUYHOro Ginka
Bcl-2.
2. lanbMyBaHHSA NO-3anexHUX MexaHi3amiB anonToay.

3. lanbMyBaHHS deponToly
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PucyHok 2. TioLeTam MiABULLYE LLIAHCKY HEMPOHA HA BUYKMBAHHS

TUBHOTO TIpernapary, sSKuili € KoMOiHalli€ro
nipaueramy 3 TiotpuaszosiHoM (Tioueram).
He BukioueHo, 110 BiH MOXeE i IMOBMHEH
3aCTOCOBYBATUCh Yy BCiX Mepiogax mepeodiry
UMT, ane epekT Moxe OYyTH 10303aJIEKHUM.

Tioueram — Lie Mpenapar, KM
NoeAHYE HOOTPOMHI, MHEMOTPONM-
Hi, QHTUMMNOKCUYHI BAOCTMUBOCTI
nipaLeTamMy 3 NPOTUILLEMIYHAMK,
QHTUOKCUAQHTHUMU 1 MEMOBPQa-
HOCTABIAIZYOUYMM BAQCTUBOCTSI-
MU TIOTPUASZOAIHY, YM BiH BUMNAHO
BiAPISHSIETLCS BiA MipaueTamy

TA IHLWWX QHOAOTYHMX HOOTPOMIB.

Haiibinbiny akTUBHICTh Ma€ KOMOIHallis,
mo ckimanaetscs 3 0,05 r TioTpmaszomiHy i
0,2 r mipaueramy. Ha rpyHTi 1iei komOiHawii
Oysna po3po0bieHa Jikapcbka ¢opma — Ta-
onerku i ammynu Tioueram. KomoOiHalist
MPOAEMOHCTPYBaJIa ILIMPOKUN CHEKTp Iie-
peOPOTPOTEKTUBHUX i HOOTPOTTHUX edeK-
TiB. [Ipo lLie CBiAUMTHL 1lijla HU3KA eKCIe-
PUMEHTAIBHUX ITOCIIKEeHb, TPOBEICHUX
y 3amnopizbkoMy Jep>KaBHOMY MEIUYHOMY
yHiBepcuTeTi. EkcrnepuMeHTaaIbHUMM J10-
CJIIIKEHHSIMU  TOBEJIeHO, 1110 (hapMaKoJIo-
rivauit epexkt TiomertaMy OOYMOBIIOETHCS
B3a€EMOITOTEHIIIIOI0UO0I0 JIi€EI0 TiOTpUa30JIi-
Hy i mipaueramy. KomruiekcHuil npemnapat
TioueraM, po3pobieHU  YKpPaiHCHKUMM
BUEHUMMU, 30iTbIIYE {HTEHCUBHICTH (DYHK-
HioHyBaHHs MeTtabosiuHoro TAMK-1yHTa
i kKoHueHtpauito TAMK B imemMizoBaHux
TKaHWHAX, HOPMaJTi3ye HelpoMemiaTOpHUIA
(modamiH- 1 HopaapeHepriuHuii) OOMiH,
3HIKYE BUPAKEHICTh BECTUOYISIPHUX PO3-
JIafiiB, TIOKpAIIlyE acCOLiaTUBHI IMPOLECH,
IHTETPATUBHY [isUIBHICTb MO3KY, CTUMYJIIOE
MpoLeCH MMCJIEHHSI i maM’siTi, IOKpallye
3[aTHICTh 10 KOHIIEHTpPALlil Ta HABYaHHSI.

BiH npuckoproe yTtuizauio MIOKO3U
npy aepoOHOMY i aHAaepoOOHOMY IILISXY
OKHWCHeHHsI, 30ibinye houn AT®, 3maTHUI
aKTUBYBaTM KOMIIEHCATOPHI LMTO30JbHO-
MITOXOH/piaJIbHI LIYHTU €HEeprii B yMOBax
roCTpOi illIeMii, 3HUXYE YIbTPACTPYKTYpHi
MOPYIIEHHSI MITOXOHIIPili, TaJlbMy€ peakilil
OKCHUIIaATUBHOTO CTPECy B TKAaHWHAX MO3KY,
MiBUILYE PiBEHb BiZHOBJIEHUX iHTEpMeEIia-
TiB TiOJN-TUCYIb(IMHOI CUCTeMMU, TiABUIILYE
AKTUBHICTb MITOXOHIPiaJIbHOI CYIEePOKCUJI-
nucmyTasu (CO/l), raibMye HelpoarnonTo3
[39]. TionmeraM YWHWTH CHIPUSATIUBY JilO
Ha HaBYaHHS i MaM’gaTb TBapUH ITiCJIsT €KC-
nepumeHTaaibHux UYMT, II Ta I'l, BBeneH-
Hs KeTaMiHy abo OapOitypatiB. Tioueram
CTIpaBJIsiE MOMYMIOIOUNIA BIUTUB Ha €KCIIpe-
Ccilo TeHiB paHHBOTO pearyBaHHs c-fos, Imim-
puirye MPHK HIF-1la y Heiiponax CAl-
rirnmnokamria i CEHCOMOTOPHOI KOPHU TOJIOB-
HOTO MO3KY ILYpiB 3 €KCIEepUMEHTAIbHOIO
MaToJIOTIEI0 MPU HABYaHHI B paaiaibHOMY
sabipuHTi. TioueraMm 3HUXKYE KiJbKICTh IO~
MWIOK POOOYOi Ta IMPOCTOPOBOI TaM’sTi,
30ibI1IYyE 30epekeHHsT HaOyTOi HAaBUYKU.

B iHTeHcHMBHIiIl Tepamii rocTpoi 1epe-
OpaibHOI HEIOCTATHOCTI, 00YMOBJIEHOT TSK-
KOIO YeperHO-MO3KOBOIO TPaBMOIO a00 MO3-
KOBUM IHCYJIBTOM, aKTyaJbHOIO 3aTHUIIAETh-
cs1 Tpo0JsieMa BU3HAUEHHS TEPMiHiB MOYaTKy
JikyBaHHs1 TiolieTaMoM i KpuTepiiB BUOOPY
ontuMaabHoi no3u TiolieTamy 3a J0OMOMO-
rol0 METOAY iHTerpaJIbHOTO KiJIbKiCHOTO aHa-
ni3y EET'-narepHiB BUBUEHHSI peakKTUBHOCTI
Mo3Ky. YneHom-kopecrionneHtom HAMH
VYkpainu, npodecopom B.I. YepHiem po3s-
pOOJIEHO METOIWKY BHU3HAUEHHS aJIeKBaT-
Hoi no3u TiolieTaMy Ha OCHOBI 3icTaBJIEHHS
METOIY OIL[IHKM IMOpPYILIEeHHS CBiIOMOCTi 3a
IIKaJiol0 KoMu [J1a3ro i Mertomy iHTerpasib-
HOTO KiJIbKiCHOTO aHallidy — piBHS Je30p-
raHizaiii EE[-narepHy 3 1OCiIKeHHSIM pe-
AKTUBHOCTI MO3KY y Bi[ITIOBiJb HAa BBEACHHS
Tioneramy. O6ctexeno 235 (112 gonoBikiB i
123 xiHKM) ocTpaxkaaaiux Bikom Bif 17 1o 72
POKIiB 3 TSIKKOIO 130JIb0BAHOIO YEPEITHO-MO3-
KOBOIO TpaBMot0. KITiHIYHO pO3pi3HsIU TaKi
BUIY TIOLIKOKEHHSI TOJIOBHOTO MO3KY MpHU
TSDKKIW 1 BKpail TsoKKid i3onboBaHint YMT
3a0ilf TOJIOBHOIO MO3KY TSXKKOTO CTYIEHSI,
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BHYTPILLIHbOYEPEIHi FTeMaTOMMU: LIKajla KOMU
[razro — 4—8 GaiiB. [Ipotsirom 7 mi6 micst
Tepartii 3 BKIIOYEHHSIM 10 CTAHIAPTHOTO MIPO-
TOKOJIy Tipeniapary TioreTamy OyJiu BUSIBJICHi
HalHMXKYi (TTOPiBHSIHO 3 TPYITOI0 KOHTPOJIIO,
sIKa OTpUMyBaja Tepamiio 3a CTaHIAPTHUM
MPOTOKOJIOM) DiBHI CUCTOJIO-/1iaCTOJIIYHOTO
crmiBBigHOMEeHHs (S/D) Ta iHmeKCy myJbca-
1Iii B XpeOeTHUX apTepisiX, 110 CBITYMIIO TIPO
3HaYHE 3HVDKEHHsI IUPKYJISITOPHOTO OIMOPY
y BepTeOpobasmisipHomy OaceiiHi. [TounHa-
oYM 3 TEPIIOI-APYroi 00U Ticisi TpaBMU
TTOCITIIKEHO PEaKTUBHICTb MO3KY Ha BBE/ICH-
Hs Tioueramy. BBonsiTh 5 M1 nipemnapary i 3a
3MiHOIO eNeKTpoeHledanrorpaMmu, 3amnuca-
HOI 10 TTOYaTKy BBEJICHHS MperapaTy i yepes
20— 30 XBUJIWH TTiCIIsI 3aKiHUEHHSI BBEEHHS
Tioueramy, BuzHavatoth tin peakiii LIHC.
AKio TMNM peakiiii Ha BBEIEHHS CBiIYaThb
Mpo 30UIbLIEHHS Je30praHizallii Mmarephy,
TO BBEIOECHHS IMpernapaTy MPUTUHSIIOTh, ajie
Ha HACTYIHUU IEeHb TOCTIIDKEHHSI TOBTO-
PIOIOTh, i pOOJISATH TaK O MOMEHTY IOSIBU
ne3opraizauii EEl-narepny. [licis uporo
MOBEPTAIOTLCS 10 MOMNEPEAHbOI 103U, ii 3a-
JIIIAIOTh. TecTylOTh HAa HACTYITHUN A€Hb Ha
afieKBaTHI 103i (He BUKJIMKAE MOCWUJIEH-
HS Ie3opraHizaiiii) i Tak gai. [lapanenbHo
MPOBOIATh OLIIHKY IMOPYILIEHHS CBiIOMOCTI
3a IKajol Komu IJ1asro i KopessiiiHuii
aHaJli3 Mix 3aCTOCOBaHOIO 103010 Tioueramy
i piBHEM CBiZOMOCTi 3a 1Kajow komu IJas-
ro (6anm), KinbKicHUMHU TokazHukamMu EET
(iHTerpajibHi MOKa3HUKM). Y pe3yJibTari Oyne
peKOMEH/IoBaHa J03a TMpenapary 3ajJexHo
TIJIbKY BiJl pe3yJIbTaTiB JOCIIIKEHHS i PiBHS
cBiToMocTi 3a mKajiow komu Ihasro. Takuii
MiAXiA TO3BOIUTH 3 BEIMKUM CTYTIEHEM YyT-
JIUBOCTI cyauTH Tpo fito Tiouetamy npu Tiit
YU iHILi# Mipi MOPYIIEHHS CBiTOMOCTI (OTJTy-
LIEHHSI-COTMOp-KoMa). BuxigHoto 103010 m1st
BBeieHHs TioleTaMy y TMALiEHTIB 3 TIXKKOIO
YUMT mpu piBHI HEBPOJIOTIYHOTO AedilnTy
1o 10 GaniB 3a mkanow komu [Haszro € 5 mi
(0,5 ). ITixg koHTpOJEM HelipodizionoriyHo-
ro (EEI, ynsrpasBykoBa TpaHCKpaHiaJbHa
norieporpadist) i KJIiHIYHOrO MOHITOPUHTY
nobosa no3a TiolietaMmy Moxe OyTH MOCTY-
noBO (KpoK 5 MJj1) 30iabieHa g0 20 M1 Mak-
cuMalibHo [28].

EdextusHicts Tiolieramy B ymMmoBax mo-
nioHuUX MopdodyHKuioHanbHuX 3MiH [THC
MOB’sI3aHa, IMOBIpHO, 3i 3MATHICTIO TIpema-
pary, sIK i iHIIUMX paleTamiB, Pi3HOCIIPSIMO-
BaHO BIUIMBAaTU HAa OCHOBHI HEWipoMeiaTop-
Hi CUCTeMU B DPi3HMX MIISTHKAX TOJIOBHOTO
MO3KYy. BiH 30i1b11ye BMICT i 000pOT CepoTO-
HiHYy Y (DpOHTaIbHIl KOpi MO3KY i 3MEHIIIYE
B CMYTacTOMY TiJIi, rirorajgamMyci it cToBOypi
MO3KY, ITiIBUIIIY€E PiBeHb i 000POT HodaMiHy
y (OpoHTaNIbHIM KOpi i TinmoTasamyci Ta 3HU-
KY€ B cMyracTomy Titi. Oco0J1BO LiKaBUMU
€ MOXxJIMBOCTI TiolleTaMy MOCWIIIOBATU CUH-
Te3 i BUKUJ alleTUJIXOJIiHY, 3BOPOTHE 3aX0-
TUICHHS XOJIiHY B MO3KY 1 MiBUIILYBaTH 4yT-
JIMBICTD 1 YMCI0 MYCKAPUHOBUX PELICTITOPIB,
1110 0COOJIMBO BaXKJIMBO B yMOBaX (PYHKIIiO-
HaJIbHOI HEIOCTaTHOCTI TaJlaMOKOPTUKAb-
HUX B3aEMOMIN 1 BUCXIIHUX aKTUBYIOUUX
XOJIIHEPTiYHUX BIUIUBIB.

JloBeneHo, 1110 B roctpomy nepioni YUMT
TioueraM cripuuMHSIE OCTAOJICHHS MPOILIe-
CiB HeHMpOHaJIbHOI 3aruOeni Ta 3HUXEHHS
YaCTOTU LIMTOMI3y B CEHCOMOTOPHIil 30Hi
dponTansHOI Kopu Ta CAl 30HU TiMTOKaMITY,
110, KpiM iHIIMX MPOTUilIeMiYHUX Aill (iH-
TeHcuiKallist aepoOHUX ILISIXiB OKUCHEHHS
IJIIOKO3U, TMiABUILIEHHS (DOHAY MaKpoepriv-
HuX ¢docdariB, aKTUBALIiST TUXATLHOTO JIaH-
1[IOra MiTOXOH/PilA i MOCUJIEHHSI CaTeNIiTO3y
[IiaJbHUX KJIiTUH), MOXe 3a0e3rneuyBaTh
dapmakomnoriunnii edekT TpU MOmIOHUX
mopdodyHKuioHanbHUX 3MiHax [IHC.

Y pe3yAbTaTi AOCAIAKEHD
YAEHO-KOPECMOHAEHTA
HAMH YkpaiHn, npodecopa
B.l. YepHis (28) BCTAHOBAEHO:

1. HeiiponporekrrBHa jaisi Tiotuera-
My (QaHTMOKCUJAHTHA, IMPOTHUillleMiuHa,
aHTUAMHECTUYHA) BUTIMHO BiIpi3HIETH-
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cd Bil Iil mipaleraMmy Ta iHIIMX Tpena-
paTiB palleTaMHOro psiiy 1 MOXigHUX
TAMK.

2. B iHTeHCUBHIIi Teparrii TocTpoi Lepe-
OpaJIbHOI HEAOCTATHOCTI, 3yMOBJICHOI TSIXK-
KOT0 YepeImrHO-MO3KOBOIO TPaBMOIO 200 MO3-
KOBUM iHCYJIBTOM, aKTyaJbHOIO 3aJIUILIAETh-
csl TIpoOJieMa BU3HAYeHHS TePMiHiB TTOYaTKy
JikyBaHHs TiolieTaMoM i KpUTepiiB BUOOpPY
ONTUMAJILHOI JO3U MpeTapary.

3. Bubip mouaTkoBoi n03u Tioreramy B
nauieHTiB i3 YMT i 'TIMK mae 0ytu nude-
PEHUiiOBaHUM i MPOBOAUTHUCS Tl HEUpPO-
(hi3i0IOrIYHUM KOHTPOJIEM.

4. BkJIOueHHs1 TMperapary o0 KOMII-
JIEKCY iHTEHCUBHOI Teparlii B roctpiil dasi
3aXBOPIOBAHHS Tependavyae MPOBENEHHS
MOHITOPUHTY HEBPOJIOTIYHOTO CTaTyCy, M0-
CIIIKEHHS crieKTpaiabHoi moTyxHocti EET,
BuBYeHHS peaktuBHOCTi LIHC y Bigmosigb
Ha (hapMaKOJIOTiYHUI BILIUB.

Y KHII «9-ta Micbka KJTiHiuHa JiKapHs»
M. 3anopixckst 0ysio odcTexxeHo 79 XBopux
3 JIETKOIO i CEePeHBOTSIKKOIO 3aKPUTOI0 00-
IOBOIO YeperHO-MO3KOBOIO TpaBMoio (13—
14—15 Gania 3a mkanor KoMu [1asro). Bik
XBOpMX — Bim 23 mo 55 pokiB. Y GinbirocTi
Bunankis (76) YMT cripraurHsiiia MiHHO-BH-
oyxoBa TpaBma. KitiniuHo OGinburicte YMT
TpeNCTaBlIeHa CTPYCOM TOJIOBHOTO MO3KY —
67, y 12 6yB 3a6iif TOJIOBHOTO MO3KY JIETKOTO
CTymeHs, y 2 BUMAAKaX JialHOCTOBAHO TIe-
pesioMU CKJISITiHHST yeperny. Yci XBopi Haj-
XOIUIW O HEUpOXipypriyHOTO BiImileHHS
B roctpomy Tiepioni (1—3 mobu 3 MOMeHTy
nopaHeHHs). Coin BinzHauuTtu, 110 B 100 %
BunankiB YMT noemnyBanacst 3 akybapo-
TPaBMOIO.

VY nmochimkeHHSIX BUKOPHUCTAHO KIIiHIY-
Hi 11 PyHKIIIOHAbHI METOAU OLiHKU CTaHy
LIEHTPaJbHOI HEPBOBOI CHUCTeMU: KIIiHi4-
He 1 HeBpOJIOTiYHE OOCTEXEHHSI XBOPOTO;
enekTpoeHiedanorpadist; Meron cucrema-
THM3allii, Kiacudikalii i KomyBaHHS eleK-
TpoeHuedaaorpam JIIOAUHU; TororpadiuHe
KapTyBaHHsI eJleKTpoeHIledaiorpamMmu 3 po3-
pPaxyHKOM CITEKTPaJIbHOI TTOTYKHOCTI 1 KO-
TePEHTHOCTI; METOJ, IHTeTpaJbHOrO KiJIbKic-
Horo aHanizy EEI, Meron HelfipomepeskeBoro
MOJIEJIIOBaHHS; YJIbTPa3ByKOBe JOIIeporpa-
(iuHe MOCTiMKEeHHS CyouH MO3KY. IHTpa-
1epeOpalibHi 3aX0a, 1110 MTPOBOAUINUCH Y 1,
2, 3-My mepiogax TpaBMaTHYHOI XBOPOOU
TOJIOBHOTO MO3KY: aHajrocenailist; Mmemopa-
HocTabimi3alis i MepBMHHA HEHPOIPOTEK-
11isT; YCYHEHHS 11epeOpaTbHOTO Ba30CmasMy;
MOJIIMIIEHHSI BEHO3HOTO BiITOKY 3 MOPOXK-
HUHM yeperna; MpodiJakTUKa il JIiKyBaHHS
HaOPSIKy i HAOyXaHHS TOJIOBHOT'O MO3KY; Bi/l-
HOBJIEHHSI €HePreTUYHOro 1ediluTy HepBO-
BOI TKAHWHY Ta BTOPUHHA HEHPOTIPOTEKILisT;
BiIHOBJIEHHSI HEWpOMeaiaTOpHOTO OOMiHYy
Ta BTOPMHHA HeMpornpoTeKilis. [HTpaiepe-
OpaJIbHi 3aX0Au, IO MPOBOIUINCH Y 4-My
nepiofi TpaBMaTUYHOI XBOPOOU TOJIOBHOTO
MO3KY: Helipopeabiitalis, HeiipomeniaTop-
Ha i HelipoTpodiuHa Teparis.

Y KiHivHil YacTUHI L1i€1 poOOTH aHATi3Yy-
JOTBCST PE3YJIBTaTH KOMIUIEKCHOTO JIIKyBaH-
H$1, BKJIIOYHO i3 3acTocyBaHHsIM TioneTamy,
MpoBeAeHOTo 39 XBOPUM 3 JIETKOIO Ta Cepei-
HBOTSDKKOIO 3akpuTolo OoitoBoro UMT. 3
METOI0 KOHTPOJIIO B3ATO IpyIy i3 40 XBOopuX,
y SIKMX 3aCTOCOBYBAJIaCh CTaHAapTHa Tepa-
mist. I1igGip XBOpUX B OCHOBHIH i KOHTPOJIb-
Hill rpynax BiBcSl 3 ypaxyBaHHSIM TSXKKOCTI
YMT, BiKy i cynyTHboi naToJiorii. Tiolieram
BBOJIMBCS TTPOTSITOM 5 IHIB BHYTPILLIHbOBEH -
HO KPaTuTMHHO 3 TIepIIoi 100U HaIXOMKEeH-
H$ TIALIiEHTIB y BiAiIEeHHs HeiipopeaHiMarlii
B cepenHiit mo3i 0,2—0,3 mi/kr Ha 150 Mt
(bi3i0IOrIYHOIO0 PO3UMHY MPOTITOM TOAM-
HU. [lepBUHHUMU KpUTEpiIMU Ui OLIH-
KM HEWpOINPOTEKTUBHOI il KOMOiHOBaHOT
Tepartii 3 BKIIOYEHHSIM 10 Hel pO3YMHY IS
MapeHTepaIbHOIO 3acTocyBaHHs Tioleram
y roctpomy nepioni YMT sk cneuudiyHmit
MapKep y CHpOBaTLi KpOBi IMAalli€HTIB BU-
3Hayvanacsl HelpoH-crnenudiyHa €Hojasa
(NSE). Takox y cupoBaTiii KpoBi BU3Ha-
yaBcs 0110k S100, IKMit HAJIEXXUTh 10 KJIacy
HelipoMmapkepiB i BimoOpaxkae aKTHUBHICThb

Helipormii SIK 3aKOHOMipHY BiIMoOBiIb Ha
MacuBHe pyiiHyBaHHS HeipoHiB. OTXe, BU-
BiUIbHEHHST (pepMeHTy I OiJika 3 HEHpOHiB
Y KPOB € MapKepoM YIIIKODKEHHST HEPBOBOT
TKaHUHU. AKTUBHiCTh NSE (Hr/mJj) i BMicT
S100 (Hr/mM7) BU3HAYaJM METOIOM TBEp-
nodaszHoro  iMyHO(epMEHTHOTO  aHalli3y
3 BukopuctaHHsaM HabopiB NSE ELISA kit
#ab217778 (ABCAM, USA) i S-100 ELISA
kit #L.S-F6208 (LifeSpan Biosciences Inc.,
USA). fIx Mapkep OKCHIATUBHOIO CTpeCy
i I OLIHKMA aHTUOKCHUIAHTHOI il JOCIi-
JIKYBaHOI KOMILJIEKCHOI Teparlii 3 BKJIIOUEH-
HsiM TioueTamy B CUpOBATIi BUSHAYAIU Hi-
TPOTUPO3UH METOJIOM TBepAO(pa3HOIo imMy-
HO(DEpMEHTHOTO aHaTi3y 3 BUKOPUCTAHHIM
HabopiB Nitrotyrosine ELISA kit #HK501
(Hycult Biotech,USA). JlocnimkeHHsT Tpo-
BOAWJIM Ha MiKpOIUIAaHIIETHOMY iMyHO-
depmeHTHOMY pinepi Sirio-S (seac Radim
Company, Itamis).

Pesynbratu nociimkeHHsT po3paxoByBain
i3 3aCTOCYBaHHSIM CTaHIAPTHOTO CTaTHC-
TUYHOTO TakeTy Statistica® for Windows 6.0
(StatSoftInc., Ne AXXR712D833214FANS),
a takox SPSS 16.0, Microsoft Office Excell
2003. HopmalibHIiCTh pO3MOAiTY OIliHIOBAIK
3a kpurtepieM Shapiro-Wilk. [lani Oyiu mno-
JIaHi y BUIJISIAI cepeHbOro 3HaueHHs1. Bipo-
TiIAHICTD PI3HULI MiX CepelHiMM 3HAYeH-
HSIMU BU3HaYau 3a KputepieM CThlofeHTa
(Y BUIIagKy HOPMAaJIbHOTO PO3MOIiNY). Y BU-
najaKy po3mnojijy, BiIMIHHOIO BiJl HOpMaJb-
HOT0, 200 aHaIi3y MOPSIAKOBUX 3MiHHUX BU-
kopucroByBanu Kputepiit U Mann-Whitney.
JInsg MOpiBHSIHHS He3aJeXHUX 3MiHHUX Y
OibIlIe HiX NBOX BMOIpKaX BUKOPHUCTOBY-
Basii aucriepciiinuii aHaniz (ANOVA) npu
HOpMaJbHOMY pO3MOMAiNi abo KpuTepiit
Kruskal-Wallis mis posmnominy, BigMiHHOTO
Bill HOpMajibHOTrO. JIjIsl BCiX BUAIB aHaizy
CTaTUCTUYHO 3HAYYIIOK BBAaXKalach Pi3HU-
us p <0,05 (95 %).

Harmri nani BKa3yroTh Ha MOPiBHSIHO paH-
Hill perpec cy0’eKTUBHUX CUMIITOMIB CTPYCY
TOJIOBHOTO MO3KY Ta 320010 CEPeTHbOTO CTY-
MEHs B MOCTPAXIAINX Bill 3aKpUTOI O0HOBOT
YMT OCHOBHOI rpyIu MOPiBHSIHO 3 Malli€H-
TaM¥u KOHTPOJIbHOI rpymnu. Tak, micis 5 mi6
v 9 % Bin3HauaBCs MIEPIONUIHUI TIOMipHUIA
TOJIOBHMIA OiJib, Y TOM Yac SIK y KOHTPOJIbHIii
rpyni BiH Bin3Ha4aBcst y 20 %. [TomipHO BU-
paxkeHi aCTeHiYHi i KOTHITUBHI MOPYIICHHS
micns 5 mi6 crmocrepiranucesa y 9,7—14,3 %
Mali€HTIB MOCTIIXKYBaHOI TpyMu, Yy KOHT-
poJsibHii Tpymi — y 18—27 %. Ilpu 1pomy
paHHE 3actocyBaHHs TiolieTamy B JIOCIIi-
JUKYBAHUX MAlLi€HTIB MOYMHAIOUM 3 APYroi
00U He BUKJIMKAIO MiABUILIECHHS 30yLIN-
BOCTi, HEPBO3HOCTI, MOPYIIECHHS CHY, TOO-
TO CUMIITOMIB, XapaKTepHUX I IPUHOMY
BEJIMKHUX /103 palieTaMHUX HOOTPOIiB (Tipa-
etaM, (eHOTPOITiJI, mpamicTap, OKcupale-
TaM, aHimaeTam TOIIO. ).

IIpu nocnimkeHHi BereTaTMBHOI peak-
TUBHOCTI TICJISI TIPOBEAEHOTO JIiKyBaHHS
nperapaTtoM TioleraM MOPiBHSIHO 3 KOHT-
POJIBHOIO TPYTOI0 OYJI0 BUSIBIEHO, 1110 MO-
Ka3HUK HOPMaJIbHOI BETeTaATUBHOI PeaKTUB-
HocTi 3pic 10 60 %, Tomi SIK Y KOHTPOJIbHIl
rpymi — 10 42 %. 3MEeHIIWINCS TOKa3HUKKI
Mali€HTIiB 3 MiJBUILEHOK BEreTaTUBHOIO
peakuieio — 3 42,8 10 17,9 %, y KOHTPOJIb-
Hill rpyITi BoHUM 3HU3MIMCs 3 38,5 1o 23,1 %.
TTo3uTuBHMI KJIiHIYHUI e(PEeKT B OCHOBHII
rpymni nmauieHTiB, ki npuitmanu TioueTram,
OyB Bim3HaueHWi y mepmi S5 aHiB y 94 %
Mali€HTIB. Y KOHTPOJIbHIN TPy MO3UTUB-
HUI KJIiHIYHUI edeKT OyB Bim3HAuYEeHUIA
y 76 % crnoctepexeHb. [lomimimeHHsT cro-
crepiranocs AK y KIiHIYHIN cdepi, Tak i 3a
JAaHUMU TIOKa3HMKiB BEreTaTMBHOI peak-
TuBHOCTi EEI, mkanu nociigkeHHsI KOTHi-
TuBHUX QyHKIiH# MMSE. [To6iuHux peak-
1iif Ta 03HAK HEMEePEHOCHMOCTI Ipernapary
MM HE CIIOCTEepirajii B XOTHOTO TMalli€HTa
MPOTSITOM YChOTO MEPioay CIOCTEPEKEHHS
B KJIiHILIi.

JlabopaTopHUMU JOCTIIKEHHSAMU OYyJI0
BCTAHOBJIEHO, 1110 B KPOBIi B MALIIEHTIB 3 JIeT-
KOI0 i CepeTHBOTSIKKOIO 3aKPUTOIO 00I10BOIO
YepernHo-M03KoBOo TpaBmow (13—14—15

OaJtiB 3a 1IKajgol komu [J1a3ro) y roctpuii
Mepioji aKTUBHICTh MapKepa MEMOPAHHOI 11i-
sicHocTi HelipoHiB NSE Oyia BiporinHo min-
BUIIIEHA IIIOJI0 BiTHOCHO 3I0POBUX, IO BKa-
3y€ Ha pO3BUTOK CYTTEBOI IECTPYKILii HEHPO-
HiB i MpeBafoBaHHSI HEKPOTUYHOTO THUITY iX
3arnbeni. PiBeHb iHIIOro mapkepa, Oinka
S-100, 1110 BigoOpakae aKTUBHICTb aCTPOLIM -
TapHOI IJ1ii, 3MiHAa SIKOi € 3aKOHOMiPHOIO BiJl-
MOBIII0 HEPBOBOI TKAHWHU HAa HEKPOTUYHI
I HEeKpOoOIOTMYHI TPOIeCH, 3HAYHO 3pic
BiTHOCHO 3HaueHb YMOBHO 3IOPOBMX JIIO-
neit. OTpuMaHi JaHi cBiyaTh Mpo NepBUHHE
YpakeHHSI MaCUBY HEHPOHIB TTiCIIST TPaBMU.
Takox y KpoBi Malli€HTIB 3 JIETKOIO i cepei-
HBOTSIKKOIO 3aKPUTOI0 O0MOBOIO YepeIrTHO-
MO3KOBOIO TPaBMOIO 3pOC/ia KOHLEHTpAaLlis
HITPOTUPO3MHY, 110 CBIAYUTbL MPO aKTHUBA-
Iil0 OKCUIATUBHOTO CcTpecy. BxkimodyeHHs
B OasucHy Ttepamnito YMT Tioueramy npu-
BOIMJIO IO 3HIDKEHHS PiBHS HelipoMmapkepa
S-100 Ha 44,7 % 111010 MMOKA3HUKIB Malli€H-
TiB Tipu HaaxomkeHHi (p < 0,05). basucHa
Tepanis 6e3 TiolleTamy npuBoaua 10 3HU-
xeHHs S-100 Ha 26,8 % (p < 0,05). Bximo-
yeHHs1 B 6asucHy Tepanito UMT Tionetamy
MPUBOIMIO IO 3HMKEHHS HelipoMmapkepa
NSE Ha 31,3 % 11010 MOKa3HUKIB MAlli€EHTIB
npu HaaxomkeHHi (p < 0,05). BasucHa Tepa-
nist 6e3 TioueTamy npuBoaUia 10 3HUXKEHHS
NSE Ha 25 % (p < 0,05). Kypcose npusHa-
yeHHs Tioueramy y ckiaai 6a3oBoi Tepartii
UMT npu3BoaUTh A0 3HUXKEHHS MapKepa
OKCHUIATUBHOTO CTPeCy HIiTpOTUPO3UHY Ha
53,7 % 11010 TpyIM MALli€HTIB MPU HAIXO-
mkeHHi (p < 0,05). basucHa tepaniss YMT
0e3 TiolieTaMy 3HUXYE HITPOTMPO3UH Ha
22,5 % (p < 0,05). OTpuMaHi naHi cBiTJ4aTh
Mpo MiABMIIEHHS HEWUpPONPOTEKTUBHOI Ta
AHTUOKCUIAHTHOI /il 3ac00iB 0a30BO1 Tepa-
mii mpy BKJIIOYEHHi 10 Hel Tioneramy.

BUCHOBKHM

3actocyBanHs Tioneramy (5 mHiB, B/B,
0,2—0,3 mur/kr Ha 150 mur isionoriyHo-
ro po34yMHY) B KOMILJIEKCHOMY JIiKyBaHHi
JIETKOI Ta CepelHbOTSIKKOI 3aKpUTOi 00-
itoBoi YMT (ycboro 79 xBopux) MpUBOIU-
JIO 10 TIOJIIMIIEeHHS K y KJiHiuHili chepi
(y 94 % mauieHTiB — IMMO3UTUBHUI e(EKT,
a B KOHTpoJii — 76 %), Tak i 3a maHUMU
MOKA3HUKIB BEreTaTUBHOI PEaKTUBHOCTI
EEI, mkanu aociiJkeHHsI KOTHITUBHUX
¢ynkuiii MMSE. Bxkmouennsa Tioueramy
B KOMILIeKcHe JiikyBaHHS UYMT npusBoau-
JIO 10 3HMKEeHHS HelipoMapkepiB: S-100 —
Ha 44,7 % i NSE — na 31,3 %, a Takox
Mapkepa OKCHUIATUBHOIO CTpecy — HiTpo-
tupo3uny Ha 53,7 % (p < 0,05). 3HaueHHs
MOJIEKYJISIPHUX MapKepiB y IPyMi, 110 OTPU-
myBaja TioleraMm, BipoOriIHO Bimpi3Hsuucs
BiJI TOKAa3HUKIB KOHTPOJIbHOI Tpymu. OTXe,
npoBeleHe KOMILIEKCHE KIiHiuHe i He-
ipodizionoriune pocnimkeHHs1 Tiouetamy
nokasajgo JOUIJbHICTh i MaTOreHETUYHY
OOIPYHTOBAHICTh MOTO 3aCTOCYBaHHS B TO-
CTpOMY TIepiofli JIeTKOi i cepemHbOTSIK-
KOI 3aKpUTOI 4YepernHO-MO3KOBOI TpaBMH,
y ToMmy uwmcii 6oiioBoi (13—14—15 Garnis
3a wkajgoo komu [J1asro). 3actocyBaHHS
Tioueramy B roctpomy mnepioji Jierkoi Ta
CEepEeIHbOTSIXKKOI 3aKpUTOi O0IOBOI yeper-
HO-MO3KOBOi TpaBMM TIiJBUILYE HEpo-
MPOTEKTUBHY [it0 0a30BO1 Teparlii, TaTbMy€e
OKCUAATUBHUI CTpec, CHpUsiE PAHHbOMY
YCYHEHHIO HeBPOJIOTIYHOTO NeilluTy i Bi-
HOBJIEHHIO KOTHITMBHUX (yHKUil. OTpu-
MaHi pe3yabTaTh KJIiHiYHO OOIPYHTOBYIOTh
MepCreKTUBHICTh BKIOUEHHS Tioueramy
SIK HelpornpoTekTopa A0 0a30BOi Tepamii
3akputoi 6oiioBoi UYMT. IloenHaHHS HOO-
TPOITHOTO i HENPOIIPOTEKTOPHOTO edeKTy,
3aKJ1a/IeHOTO B OpUTiHAJTbHOMY KOMOiHOBa-
HOMY ckJjazi npenapary Tioueram (miparie-
TaM + TiOTpUa30JiH), 103BOJSIE YHUKHYTH
MOOIYHUX Jiil, XapaKTepHUX JJIS1 TPaAULIiii-
HUX palleTaMHUX HOOTPOIiB, 3a PaxyHOK
3HUKEHHS 103U MipaleTaMy i MOTeHLIiI010-
Yoi J1ii TioTpUa3oJiHy.

Cnucoxk aimepamypu
3Haxo0umucs 6 pedaxuii M
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