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TkaHnHa (eTanbHOro Mo30YKa MICTUTb 3HAYHY KiflbKICTb HEAPOreHHNX NPOrEHITOPIB, KOMITOBAHNX HA LUAAX ANGDEPEHLIOBAHHA Y ITTyTamaTep-
TTYHI HEVPOHN, L0 MOXE By T BUKOPUCTAHO B PO3PO6LI HOBUX MEPCIIEKTUBHUX METOLIB JIIKYBAHHS NOLLUKOAXEHb CIIMHHOIO MO3KY.

META POBOTHW. OuinnTy BRnB anoreHHoi TpaHcnaanTayii TkaHnHm getansHoro mo3oyka (TT®M) Ha BigHOBAEHHS PyX0BOI (yHKLIT TpaBMo-
BAHOr0 CIUHHOIO MO3KY B EKCIEPUMEHTI.

MATEPIAJIN TA METOLU. ExcriepumenTasnbHi TBApUHN — 6iNi LLypi-camyi iH6peAHoI niHii Ha 6a3i nopoau Wistar Bikom 5,5 mic.; 0CHOBHI eKc-
nepuMeHTanbHi rpynn. 1 — TpaBma CrMHHOr0 MO3KY + HeraslHa roMoTomniyHa TpaHcnnaHTayis gparmeHTy getanbHoro (E18) Mo3oyka wjypa,
2 — TpaBma cnmHHoro mo3ky. Mogenb Tpasmu — 11iBO6GIYHNIA 10JI0BUHHWI IEPETUH CIIUHHOTO MO3KY Ha PiBHI T11; MOHITOPUHI [0Ka3HUKA (OYHK-
yii (N®) 3aguboi incnnarepansHoi kinyisku (31K) — wkana Basso-Beattie-Bresnahan (BBB).

PE3YJIbTATU. TTOM Hopmanisye po3nogin 3Ha4eHb [1® 31K, gecbopmye auHamiky BiHOBIEHHS PyXOBOI QOyHKUIT, MepeTBoprorYn ii 3 nporpe-
JBIEHTHOI, XapakTepHOI N1 KOHTPOILHUX IPYN, y KOHCTaHTHy 3 HEAOCTOBIpHUMYU KosmBaHHAMY 10 3IK y mexax 3-3,6 6ana 3a wkanoto BBB
MPOTArOM ycboro exkcrnepumenty. TTOM crnpunynHae PaHHii TAMYACOBUI NOUTUBHUIA BIJIUB HA (DYHKLIIOHATIbHUI CTaH €QhePEHTHOI YacTUHN
DYXOBOI cucTeMuU, 06YMOBIIEHUA, IMOBIPHO, MELIATOPHUM, HEPOMPOTEKTOPHUM, MPOAHTIOreHHUM Ta PEMIENIHIZYIO UM eqhekToM. Ha Hally
AYMKY, MOCTYI0BE BUCHAXEHHS M03UTUBHOIO BBy TTOM BHACHigoK pe30p6uii TpaHCHaHTaty BpogoBX nepLunx 2 Mic. KOMIEHCYETbCA
ayTopereHepauyiiHuM HeaponaacTUYHUM NPoLIECOM, XapaKTePHUM J1 KOHTPOJIbHOI TPYMU, @ TakoX ayTOIMYHHOK yTUI3aLicto MieniHoBuUX
IHFIBITOPIB AKCOHANILHOIO POCTY Y 30Hi TPABMU, L0 06YMOBJTHOE CTA0INbHICTL 3Ha4eHb 1D 3IK npoTArom ycboro nepiogy crnocTepexeHHs.

BUCHOBKW. TpaHcnnanTawis TKaHnHN (heTanbHOr0 M0304Ka CrIPUYUHSIE TUMYACOBII, OOMEXEHMIT NEPLUNM MICSLIEM TPaBMAaTUYHOr0 MpPoLECy,
103UTUBHWI BIJIUB HA BIJHOBIIEHHS PyXO0BOI (oyHKUiT. OLiHKa eGDeKTUBHOCTI LbOro BUAY HEMPOTPAaHCAaHTaLii noTpedye OKPemMoro BUBYEHHS
JANHAMIKY CUHAPOMY CrIacTUHHOCTI Ta XPOHIYHOr0 60/1b0BOI0 CUHAPOMY.

KJIH040BI CJI0BA: TpaBma CriuHHOIr0 MO3KY, TPAHCMNAHTaLia ¢heTanbHOi HePBOBOI TKAHUHY, BIJHOBJIEHHS PYXO0BOI QhyHKLII; CUHAPOM nOCT-
TPaBMaTU4HOI cNacTUYHoCTI
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BifIHOBNEHHS (OYHKLi TPaBMOBAHOI0 CMUHHOIO MO3KY €, 63 nepe-
6inbLUEHHS, OAHIEI 3 HANCKNAAHILINX NPO6NEM Cy4acHOT MeanKo-6iono-
FiYHOI HayKM, WO, Nopaj 3 NPUKNAZHWM, MAe CyTTeBE (DYHAAMEHTaNb-
HEe 3Ha4YeHHd, Cyrye BepuikatopoM YCNILHOCTI HOBITHIX LOCATHEHb
y cpepi pereHepaTUBHOI MeULMHN Ta HENPOiHXeHepii. He3Baxatoun Ha
HU3bKY 4acTOTY, KOropTa 0ci6, L0 NepeHecnn CriHanbHy TpaBMmy, CKna-
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[ae 2,5 MITH XBOPUX, B OCHOBHOMY NpaLe3fiaTHOro Biky, 4acTo rnmboko
iHBanigu3osanux [1]. Lie Hagae npo6nemi Big4yTHOrO COLianbHO-EKOHO-
Mi4HOTO acnexTy.

[TepeBaxKHa BifbLUICTb NEPCNeKTUBHMX 3aC06iB BiZHOBHOIO JliKyBaHHA
TpaBMU CNUHHOrO MO3KY Ha AaHuil yac nepebyBae Ha eTani nepMaHeHTHOI
ONTUMI3aLii B yMOBaX eKCrepuMeHTy, MOBHOLIHHA KIiHiYHa iX anpo6avis
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YTpyAHEeHa, nepeayciM, 3 OpraHisaviiiHux npu4uH. KopoTko, BOHU 6a3y0Tb-
CSl Ha [1BOX BiAMiHHMX nigxoaax: 6ioreHHe BifHOBNEHHS anapary HU3XigHux
BOJIOKOH TPaBMOBAHOrO CMUHHOMO MO3KY Ta abioreHHe NpoTe3yBaHHA Tiel
4 iHLWOI YaCTUHKU PYXOBOrO anapary. 3acobu, L0 FPYHTYIOTbCA Ha mep-
oMy nNiaxoAi, Ha faHWA Yac PenpeseHTYTbCA HANPAMKOM, WO OTpUMaB
Ha3BY «TKaHWHHA HEMPOiIHXEHepis», K OKPEMMIA BapiaHT GiMbLU 3aranbHuX
HaNPAMKIB — TKAHWHHOI iHXXeHepii Ta HepOoiHXeHepii.

Y UbOMY KOHTEKCTi 3 METOH0 BMOPAAKYBAHHA TKAHWHHUX peakLii
y 30Hi TpaBMu y MOTPiIGHOMY AN HOCArHEHHS (DYHKLiOHANbHOro pe-
3yNbTaTy pycni anpo60BYOTHCA BapiaHTW TpaHCNMaHTaLii He3pinux Kii-
TUH PI3HOTO MOXOXKEHHA Ta CTYNeHsa AW(EPeHUitoBaHHA Y KOMMNEKCI
3 matpukcamu, a6o “ckedponpamu” (Big aHrmn. scaffold) — wry4Ho cTBO-
PEHUMU TKAHUHHUMU Kapkacamu [2]. 3anponoHOBaHi HaMPiIZHOMAHITHiLL
040 NepBMHHOI XiMIYHOT CTPYKTYpM Ta NPOCTOPOBOI BYAOBU MATPUKCH
Ha OCHOBi KOPOTKMX MOCITiZOBHOCTEN 6i0AKTUBHUX NENTWAIB (apriHiH-rmi-
LMH-acnapTat, TUPO3UH-i30NeALNH-TNILMH-CEPUH-APTiHiH), i3 O4YNLLEHNX
NPOTEiHiB NPMPOAHLOr0 NOXOMKEHHS ((PiGPUMH, NaMiHiH, konareH, (ibpo-
HEKTUH), CUHTETWYHI MaTpukcu (Hanpuknag, noni[N-(2-rigpokcunponisn)-
meTtakpunamig — NeuroGel™), ri6puam 3 noegHAHHAM WTY4YHUX (MOMiKa-
NPONAKTOH, NONi[NaKTA-Ko-rnikonia]) Ta npupoaHux (pibpuH, Konaren)
nonimepis [2-8]. BapiaHT KOMMMIEKCYBaHHA BKIIHOYAOTb MOEAHAHHA
MaTpUKCIB 3 (pakTOpamu pOCTY 41 CTOBOYPOBUMM KNiTUHAMU TOTO YK iH-
woro heHoTuny [4, 6-8].

He MeHL iHTEHCMBHO BWUBYAETLCSA €(DEKTUBHICTb BBEAEHHS KITITWH-
HWUX CYCMEH3IN Y TKAHWHY CIMHHOrO MO3KY Y1 Y MOPOXXHUHY NOCTTPaBMa-
TWUYHOI KicTu [4, 7]. [pMKnagom Takoi KOHLEnNLii € BAKOPUCTAHHA iMNNaH-
Tauii matpukcy NeuroGel™ mns BigHOBHOro nikyBaHHs moBHoro [9-12]
41 4aCTKOBOO NEPeTUHY CNUHHOro MO3Ky [13]. Mo3nUTUBHMIA eqpeKT iMn-
nantauii NeuroGel™ y 30Hy TpaBmMu NOB’S3aHWIA 3 aHTUTEMOpAriYHNMU,
iMYHOCYNPECUBHUMW Ta aHTU(IBPO3HUMU BIACTUBOCTAMMU TipOresnio.
3MEHLLEHHA TPMBANOCTI KPOBOTEYi, 06MEXEHHA NPAMOr0 KOHTaKTY TKa-
HWHW CMIUHHOTO MO3KY 3 NiIKBOPOM 32 04Y€BMAHMX MPUYUH 3MEHLLYIOTh
iHTEHCMBHICTb IMYHHUX peakLUiil y 30Hi TpaBMW. HeilponpoTeKTOpHMIA
BnnmB NeuroGel™ BupaxaeTbcs, OKPiM iHLIOr0, 3MiHaMK ekcnpecii 6inkis
TennoBoro woky HSP-25 i HSP-32 (heme oxygenase 1, HO-I) y TKaHWHi
nepudokansHoi 3oHn [14].

lMpu po3TallyBaHHi BOTHULIA YPXKEHHS CMUHHOMO MO3KY 1no3a 30-
HaMK PYX0BOi iHHepBaLii KiHLiIBOK Ta AiadhparmMu (WnitHe Ta nonepe-
KOBO-KPV)XXOBE MOTOBLLEHHSA) KIOYOBOK MNPO6MEMOK € BiATBOPEHHA
cynpacniHanbHWX BNUBIB HA KaydanbHille po3TalloBaHi nonynsuii Mo-
TOHEPOHIB, L0 3BY)XKY€E 3aBLaHHS [0 CTBOPEHHS NPOCTOPOBKX Ta MOJie-
KYNAPHUX YMOB A8 POCTY PereHepytynx akcoHis. BigHOBNEHHSA nonyns-
Lii MOTOHEMPOHIB i peiHHEpBaLifl HUMW BiANOBIAHUX M’A3iB HA JAHUI Yac
Janeki 1o eKCNepuMEHTANTbHOTO BUPILLEHHS, HE KaXY4W NP0 CTBOPEHHS
KNiHIYHO NPUIAHATHKX cnocobiB [15-17].

3aranom, BifOMi Ha JaHMA 4ac 3ac06M TKAHUHHOT HEMpOIHXeHepii
MOXHA PO3AINUTK Ha KiflbKa NOKONiHb: | — TKAHWHHA HEMPOTPAHCNNAH-
Tauis [18, 19], Il — iMnnaHTawis aMopgHUX MATPUKCIB PI3HOT XiMiYHOI
ctpyktypm [10, 13], lll — imnnaHTawisa aMopHMX MATPUKCIB Y MOEAHAHHI
3 He3pinumMu KnituHamm [4, 8], IV — imnnaHTauis no3foBXHbLO TYHENb0Ba-
HUX MaTpuKcis [20], y TOMY YMCIi aCOLiH0BAHNX 3 HE3PINUMK KNiTUHAMU;
V' — BMKoOpuUCTaHHA 3aco6iB IV NOKONIHHA Y NOEAHAHHI 3i cnoco6amu
CNPSAMYBAHHA POCTY pereHepyloymx akcoHis [21-23]. Baxnueum € no-
PIBHAHHA Cy4acHWUX 3ac06iB II-1V nokoniHHA 3 ePEKTUBHICTIO BTPYyYaHb
[-ro NoKoNiHHA, TO6TO 3 TPAHCNNAHTALIE0 NPUPOLHIX aHANOTIB KOHCTPY-
1I0BAHUX MATPUKCIB — (PparmMeHTiB TKaHWH 3 MPUCYTHICTIO NPOreHiTopis
Y 3BUYHOMY A5 HUX OTOYEHHI.

Monpw iCHyKO4NiA TPAOUUIAHWIA Nepenik Kepen TPAHCMNAHTATIB Tako-
ro pofy (HoX0Ba LMOYNNHA, HIOXOBA 30HA CAIM30BOI HOCA, CTiHKA Gi4HNX
LUMYHOYKIB, 3y64aTa 3BMBIHA), HA HaLLy JyMKY, Bifbll BArOMUM € TKaHUHA
MO304KY CCaBLiB Ha Mi3HiX CTPOKax recrallii abo y paHHbOMY NOCTHATab-
Homy nepiogi. Came y Uil QinsiHUI MO3KY PO3TALIOBaHA YW He HailbinbLua
NPUPOAHO YLWiNbHEHa NonynAauif HeMpPOreHHUX NPOreHITOPiB Ta Henpo-
HaITbHWX NPEKYPCOPIB MO3KOBOr0 NOXOMKEHHSA. Takui BUCHOBOK 06YMOB-
NEHNit PALOM HenpaMUX, NPoTe J06Pe BePUCIKOBAHUX apryMeHTiB.
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Tak, M03040K Jopocnoi foauHu (i ccaBuiB 3aranom) 3a CepeaHboi
macu 10 % Big macu mo3sky micTutb 80 % ycix HEMpoHiB MO3KY [24],
nepeBaXKHa BiNbLUICTb AKUX — KNITUHU-3EPHA: HEBEJIUKI rnyTamarepriyHi
HEMpOHM OJHOMMEHHOr0 Lapy, WO OTPUMYIOTb 30YIKYBanbHi rny-
TamartepriyHi BXoAu BiJ MOXONOLiGHUX BONOKOH (AKCOHW HenpouuTiB
aep MOCTy, PETUKYNAPHUX Ta peneiHux sgep ctoebypa) Ta BiAaaoTh
T-noAi6Hi BiAPOCTKM, KOHTAKTYIO4M HUMK 3 aeHapuTamn FTAMK-epriqHmx
KNITWH MypKiHbE — FONIOBHUM [KEPenom epepeHTHUX 3B’A3KIB KOpu MO-
304Ka [25]. 3epHUCTMI LIAP KOPW MO304Ka BBAXAIOTb MiCLEM HaibinbL
LWiNbHOro po3TallyBaHHA KNITUH Y OpraHi3Mi 3aranom: npu giameTpi Tina
KNiTUHK-3epHa 5-8 MKM ix nonynsuis y noanHn cknagae 10°-10" knitun
[24]. Y 6inbluoCTi NPeACTaBHUKIB KNacy CCaBLiB KNiTUHU-3epHA hopmy-
t0TbCA | 403PiBAKOTL NPOTATOM NPEHATAIbHOMO Ta PAHHLOIO NOCTHATAb-
HOro nepiofy (y NOANHKU — Bif TPETLOrO TPUMECTPY recTauii 4o 2 pokis
nicns Hapo4XKeHHs:) 3 NPeKypCcopiB, WO € HaLaakamu Atoh1-no3nTUBHUX
NPOreHiTOPiB — NOXigHUX HelpoeniTenito MO304KOBOI ry6m (nomeH C1),
ii KaynanbHOro Kpaw, 3rogoM — A0p3anbHOi MOBEPXHi, TaK 3BaHOr0
30BHILIHLOr0 3epHMCTOro Lwapy. [poreHiTopn LbOro LWapy MirpytTb
BEHTPANbHO, YIMMG 3a4aTKy MO304Ka, NPOXOAAYN MOMDK [03PiBaAKUMNX
KNiTUH MNypKiHbe, TaK L0 Y 3pinoMy MO304KY KNiTUHW-3epHA PO3TALLOBY-
I0TbCS BEHTPANbHILLE rPYLLONOLIGHUX HelipoHiB [26-28].

3aBOAKW IHTEHCWBHOMY MOCTHATaNbHOMY HEApOreHedy npoTs-
rom neplux 9 micsauis no3ayTpobHOro XMTTA MAcoBa 4acTka MO304KY
y ntoauHu 3pocrae Big 5,7 go 10 % Bia yciei Macu MO3Ky (CTaHOM Ha
14-17-1 TWXOEHb BHYTPILWHLOYTPOOHOTO PO3BUTKY 4acTka CKnagae
<5 %). Y nopanbLiomy picT Macu M0304Ka BifiO6yBAETLCA Y BiANOBIAHOC-
Ti i3 3arafibHOMO3KOBUMM BiKOBUMM iHAekcamu [28]. Y nepiog 15-28-ro
TUXHS BHYTPILLHbOYTPOOGHOrO PO3BUTKY MNIOLLA NOBEPXHi KOpPU MO304-
ka 3pocTae y 30 pasis [28]. Lli HeMmpomeTpuyHi AaHi, pag iHWWX akTis
[29-33], a TakoX AaHi W00 poni NOCTHATaNbHOT NoNynsLii HelMporeHx-
HUX MPOreHITOPiB MO304Ka Y (DOPMYBAHHI Meayno6nacToMm AUTAYHOro
BiKy [34-36] BKa3yl0Tb Ha MOTYXXHiCTb HEMPOreHHOI NoMynALii M0304Ka
Yy MOMEHT HapoKeHHs. TKaHUHA MO304Ka LLypa, OTPUMaHa HanPUKiHLi
recTauinHoro nepiogy abo oapasy X Nicns HAPOMKEHHS, MICTUTb YK He
Hano6INbLYy cepef NPUPOLHIX MKepen KiNbKiCTb HEAPOreHHNUX NPOreHiTo-
piB, KOMITOBAHUX Ha WNAX AUd)epeHLitoBaHHSA Y riyTamaTeprivyHi Hempo-
HW (KMiTUHU-3epHa).

BpaxoByto4n HaBefieHi AaHi, MM BBaXKanu 3a AOLiNbHe AOCAIAUTM
BMNAWUB TPAHCNNAHTALT TKAHUHU heTanbHoro Mo3oyka (TTOM) Ha nepe-
6ir TpaBMu CMUHHOTO MO3KY Ta ii YCKNaAHEeHb — CUHAPOMY NOCTTpaBMa-
TUYHOI CNACTUYHOCTI Ta XPOHIYHOr0 60NLOBOIO CUHAPOMY, L0 CKNano
METY [aHoi Po6oTu.

MATEPIANX TA METOAU

ExcnepumenTansHi TBapuHN Ta eKcnepuMeHTanbHi rpymu. [ocni-
[DKEHHS| BUKOHAHO 3 JOTPUMAHHAM iCHYIOYMX HOPM GiOeTUKK, a came:
European Communities Council Directives of 24 November 1986 (86/609/
EEC), €Bponeiicbkoi KOHBEHLi Mpo 3axucT XpebeTHUX TBapWH, AKi Bu-
KOPUCTOBYIOTLCA /11 €KCMEepPUMEHTATbHUX Ta Haykosux Linen (1986
p.) Ta 3akoHy YkpaiHu Ne3447-1V «[po 3axucT TBAPUH Bif XOPCTOKOMO
nosomkeHHs» (Big 21.02.2006). Y ekcnepumeHT 3anyyeHi 6ini 6e3no-
POLHI LWypi-camui iH6pegHoi 20-piyHoi niHii Ha 6a3i nopoau Wistar sikom
5,5 mic. 3 macotw ~350 r, AKUX yTpUMyBannW y CTaHAAPTHUX YMOBax
giBapito Y «IHcTuTyT Heipoxipyprii imeHi akag. A. 1. PomogaHosa HAMH
VKpaiHn» 32 3BUYHOTO Xap4yBaHHA 3 BilbHUM LOCTYNOM [0 BOAW Ta iXi.
CchopmoBaHO HACTYMHiI eKCnepuMeHTanbHi rpynu:

1) rpyna «KoHTpoNb-1», TBApMHAM SKOI MOAENOBANN TPABMYy CrMH-
HOr0 MO3KY (N = 16; MakcMManbHUA CTPOK CNIOCTEPEXEHHS — 24 TUXHI);

2) rpyna «KOHTPO/b-2» — iHTerpasbHa rpyna nopisHAHHSA, CHOPMO-
BaHa npotarom 2006-2015 pp. (BKMOYAE Yy TOMY YUCAI TBAPUHU pynu
«KOHTPOJb-1»); MOLENb ChiHanbHOI TpaBMu, 6iONOTiYHI XapakTepucTuKm
Ta YMOBW YTPUMAHHA TBAPWH aHanorivHi (n = 40; MakcuManbHuin CTpoK
CMOCTEPEXEHHSN — 16 TUXKHIB);
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3) rpyna «TT®OM», TBapMHam fKOi MOLESIIOBaNU aHanoriyHy Tpasmy
CMUHHOTO MO3KY i 0[jpa3y X Y 30HY YPaXKEHHS TpaHCMNaHTyBanu cpar-
MEHT anoreHHoi TKaHWHK (PeTaNbHOr0 Mo304Ka (n = 15; MakcuMansHui
CTPOK CMOCTEPEXEHHS — 24 TUX.).

Marepian, wo BukopucTOBYBanM [NnA TpaHcnnaHTayii. TkaHW-
Hy (beTanbHOr0 MO304Ka BUNyYanu y nnoAiB Liypie 18-i gobu rec-
Tauii (E18). BaritTHy camky Llypa HapKOTM3yBanu iHTpanepuToHe-
aNbHO CYMILILLIK PO3YWHIB Keunaswey («Sedazin», Biowet, Monblua,
15 mr/kr) i ketaminy («Calypsol», Gedeon Richter, VYropwimHa, 70 Mr/kr),
MaTKy 3 NA0AaMu BUAANANM, TBAPUHY BUBOLUNMN 3 €KCMEPUMEHTY LNs-
XOM Mepeao3yBaHHs BKa3aHUX HapKOTUYHMX Npenaparie; ronoBky nnoga
MOoMnepeyHo po3cikanu y Micli nepexogy ii y Tino, Bugansnu rosoBHMiA Mo-
30K, MO3040K BiJOKPEMITIOBAMN, KOXHY A0r0 MiBKYMO PO3Linsanu Ha i
NPUOAN3HO PiBHI NONOBUHK PO3MiIpoM 2 Mm3. OfuH 3 chparmeHTiB nicns
Aucouiauii Tkanuum y cepegosuili MEM (Sigma, CLLA) BukopucToByBanu
QNS NiapaxyHKy KinbKOCTi XMBUX KNITUH B Kamepi FopsieBa 3a 40NOMOro0
CTaHLAPTHOrO TECTY 3 TPUNAHOBUM CUHIM. KiflbKiCTb XUTTE3LATHUX KNi-
TWH, LLO BU3HA4YeHA TaKUM METO[OM, CTaHOBMMA 76 = 5 %. [0 MOMeHTY
TpaHCNNAHTaLii (pparMeHTH YyTPUMYBANK Y i30TOHIYHOMY PO3YUMHI HATPIO
xnopuay npu Temnepatypi 37 °C. TKaHMHY M0304Ka, OTPMMaHy B OLHOIO
nnoja, BUKOPUCTOBYBANWN ANA TPAHCMAHTaUii 4BOM TBapuHam. [1poTs-
rOM OJIHOr0 OnepauiiHoro AHs 3AINCHIOBANN 5 TpaHCNNaHTaUin 3aranb-
HOIO TPUBANICTIO 2,5 roA.

MopgenroBanua Tpasmu cnmHHOro mo3ky. OnepatuBHi BTPYYaHHS
3[INCHIOBA/IN 3a 3aralbHOr0 3HE60JIEHHSA (BHYTPILUHbOOYEPEBUHHE BBE-
JEHHS CYMiLLi PO34KHiB 15 MI/Kr kcunaanny i 70 MI/Kr KeTamiHy) gikco-
BaHOI Ha cnelianbHOMY OnepauiiiHoMy CTONKUKY TBapUHW, BUTPUMYHOYU
HEOOXiZHWA AN KCUIA3MHOBOr0 HapKo3y TemnepaTtypHuii pexum. [e-
Ta/IbHO TEXHiYHi Ta OMepaTMBHO-XIPYPrivHi 0COBGANBOCTI BUKOPUCTAHOI
MOJeSli CniHaNbHOi TpaBMmn (NiBOGIYHUIA MEPETUH MONOBUHU  CMWUHHOIO
MO3KY) OnucaHi Hamu y nonepegHiii po6ori [37].

JoTpumytodncb YMOB acenTuku, LUKIPY PO3TUHANU MO MiHii, L0
3’e[lHye OCTUCTI BiAPOCTKU Ts—L, XpebuiB, CKeneTyBann oCTUCTi BigpoC-
TKN T,-Ly T2 nepdpopysanu Midkay>XKoBuid NpocTip. BukoHysanu o6mexe-
Hy, narepanizoBaHy NiBOPYY NaMiHEKTOMIt0 Ha piBHI Tq1, 36epiratoyn npu
LbOMY CYrfo60Bi BiAPOCTKM Ta MAKCUMaNbHO BiAKPMBAOYM NiBWIA NiBKIN
33Hb06IYHOT NOBEPXHi CMMHHOIO MO3Ky. CnnconogibHum odTanbmosno-
rYHUM CKasbnenem TKaHUHYy CMUHHOMO MO3KY HACKpPi3HO NPOKOJIHBAu
6ins 3aaHbOI cepeAMHHOT apTepii NnepneHaAnKynsSpHO AopcanbHii NOBEPX-
Hi CMUHHOTO MO3KY. Y paHy CMUHHOTO MO3KY 3aBOAWSIU OAHY 3 GpaHL
0(TaNbMOJIONYHNX HOXMLb, APYrol0 GPAHLLOID OXOMOBAIA TKAHUHY
NiBOi NOMOBUHY CIMHHOTO MO3KY i NePeTUHANN ii, KOHTPOJTIOKYU NOBHO-
Ty NepeTuHy ny4kis. Micns 3ynuHKK KpoBoTeYi Y TBapuUH rpynn «TTOM»
Y paHy CMWHHOrO MO3KY yknaganu (hparMeHT TKaHuHU (DeTanbHOro
MO304Ka PO3MIpOM ~2 MM®. Y TBapWH YCiX EKCMepUMEHTanbHUX rpyn

A

KoHTponb-1, 24 TUXKHI

KinbKicTb TBapuH
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BiKHO JOCTynNy B Xpe6TOBWIA KaHan NPUKpMBaIM parMeHToOM NifLIKipHOT
hacuii, M’ AKi TKaHWHW Ta LUKipY B 30Hi OCTYNY 3alwiMBany noniamigHumm
XipypriyHumu Hutkamu Nel (KuiBximBosokHo, YKpaiHa) y ABa psagn BYy3-
noBux LWweiB. 06nactb paHn 06po6asan 5 %-HUM CNUPTOBUM PO3YUHOM
iiody, y WNIAHY QiNsHKY NiAWKIPHO BBOAMAN PO3YUH BiLmniHy-5 B A03i
~150-200 Tuc O Ha 1 TBapuHy (KuiBmeanpenapar, YkpaiHa) Ta BHY-
TPiLWHLOOYEPEBUHHO 6 MI/Kr po34mnHy AekcameTadoHy (KRKA, CnoseHis).
[licnsa BKa3aHWX MaHinynauiin TBAPUHN NPOTATOM 2-4 TOANH YTPUMYBANK
B MpUMILLEHHI 3 nifguLLeHoo Temnepatypoto nositps (30 °C), Hamani —
y KniTkax no 3-6 0co6uH npu cepepHint Temneparypi 21-24 °C.

Peectpayis ¢hyHKYiOHaNbHOI aKTMBHOCTI 3afHIX KiHYiBOK. OUiH-
KY (DYHKUiIOHANbHOI aKTMBHOCTI 3afHbOI incunatepanbHoi WoL0 30HM
TpaBmu KiHuiBKK (3IK) NnpoBOAMAN 3rigHO i3 LUKAN0I0, 3anponoHOBaHOI0
D. Basso, M. Beattie Ta J. Bresnahan (BBB) [38], petanbHuit onuc
Ta 0CO6NIMBOCTI BUKOPUCTAHHA AKOI PO3MNAHYTI HAMUW Y NONEPeaHin ny-
6nikauii [37]. KopoTKo 3a3Ha4umo, Lo fiana3oH LWkanu BBB ctaHoBUTL
0-21 6an; y mexax 0-11 6anis oLiHKa BPax0OBY€E LUMPOTY PYXOBOI aKTUB-
HOCTi Y KOXXHOMY i3 TPbOX KNOYOBUX CYrno6iB 3afHbOI KiHLIBKY, ¥ Mexax
8-11 6anis — NOCTaHOBKY CTYMHi Ta Yac NiATPUMAHHA MacH Tina 3a[HbO
KIHLiBKOIO NpW NepecyBaHHi N0 FOPWU3OHTaNbHIA NOBEPXHi; MPUHLMIN
OUiHKM (pyHKUiT Buwe 11 6aniB — He HABOAMMO. 3 OMMAAY Ha ETUHHMIA
pernameHT poboTu 3 eKCrepUMeHTanbHUMU TBAPUHAMW 06JTiK 3HA4YeHb
nokasHuka qyHkuii (M) 3IK 3gificHioBanu, No4YnHawym 3 7-i fobm nicns
NPOBELEHHS ONEPaTUBHOIO BTPYYAHHS.

Cratuctnyna o6pobka otpumannx ganux. CTaTUCTU4Hy 06pobKy aa-
HUX MOHITOPUHTY oyHKUIT 31K 3aiACHIOBaNK 32 AONOMOr00 NPOrPaMHOro
nakety Statistica 10.0. [1nf OuUiHKM pe3ynbTaTiB MOHITOPUHTY CUHAPOMY
cnactuyHocTi | M 31K, BupaxeHux y 6anax, BUKOPMCTOBYBANN Henapa-
mMeTpuyHnit U-TecT MaHHa-VYiTHi. Pe3ynbTatit OLiHKY BOCTOBIPHOCTI Npef-
CTaBMANN Y BUMNALI NOKA3HWKA P: BiAMIHHOCTI BBaXKanucs LOCTOBIPHAMM
npu p < 0,05. JocTosipHicTb pisHuui M 31K Ta cTyneHs cnacTMyHoCTi Ha
Pi3HUX CTPOKAX COCTEPEXXEHHA KOXXHOT OKPEMO B3ATOI rPynu OLiHIOBaNM
3a YiNIKOKCOHOM, OLiHKY 3B’S13KY | HanpaBneHOCTi iX 3MiH — Ha OCHOBI paH-
roBoro KoediujieHTy CnipmeHa.

PE3Y/IbTATH TA 1X 06r0BOPEHHS

AHania posnoginy 3Ha4yeHb NP 31K (puc. 1) y KOHTPOMBHUX rpynax
[EMOHCTPYE KiNbKiCHI Ta AKIiCHi BiAMIHHOCTI MK HUMW: Y Tpyni «KOHT-
ponb-2» HasaBHi Tpu nigrpynu (0-2, 4-6 Ta 8-10 6anis BBB); y rpyni
«KOHTPOMb-1» BIifICYTHA TPETH, a PO3NOAIN Ha npomixky 0—6 6anis aHa-
noriyHmin. Po3nogin 3HaveHb MO 31Ky rpyni «TTOM» Ha 16-it Ta 24-i
TUX[EHb CNOCTEPEXEHHS CYTTEBO BifPI3HAETLCA: HAABHI ABi migrpynu —
3 TipLUMMK Ta KPALLMMU NOKa3HUKaMK BiHOBMEHHS. Y nigrpyni 3 riplummu

TOHT, 24 TMXKHI
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Puc. 1. Po3nogin 3Ha4yeHb NokasHUka (hyHKLii 3aHbOi incunartepanbHoi KiHLiBkM (31K) B eKCcnepuMeHTanbHuX rpynax Yepes 24 TwxHi nicns
MOJESHOBAHHA MOLUKOKEHHA CNUHHOrO MO3KY (A) i TpaHcnnaHTawii TKaHWHN dheTanbHoro Mo3odka — TTOM (B).
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NOKa3HWKaMK BiJHOBJIEHHSA, HA BiAMiHY Bifl rpyn «KOHTPOSb-1» Ta «KOHT-
pOnb-2», CNOCTEPIralTb HOPMAITbHWIA PO3NOLS, aHANOTYHWIA BUSBNEHOMY
Hamu ans Bunagky imnnaTauii NeuroGel™ y 30Hy NONOBMHHOTO NepeTy-
HY CMMHHOrO MO3Ky [13]. Lle, Ha Hawly [yMKY, CBig4UTbL NP0 0OMEXeEHHS
NaTonoriYHNX TKAHUHHNX peakLiid, sKi B CyMi 1eddOpMytoTb (PYHKLiOHaAb-
He BifOOGPaXXEHHA NEPBUHHOTO HOPMANLHOTO PO3MOAINY KiMbKICHUX MO-
Ka3HWKiB NOBHOTW NMEPETUHY BOSIOKOH incunaTtepanbHoi 4acTKu CMUHHOMO
MO3KY. Y MpoLueci BUKOHAHHA 3anponoHOBAHOI MOAESi 3aKOHOMIPHO 3a-
NIMLLIAETLCA MEBHA KiNbKICTb BOMIOKOH incunarepasbHoi YacTKu CrIMHHOIO
MO3KY, SIKi He 3a3Hal0Tb NEpeTuUHy. Buxoasum 3 iMOBIPHICHOTO XapakTepy
NPOLECY Y LMX BY3bKNX MEXaX KiNlbKiCTb TakuX BOMOKOH Y rpyni TBapuH
€ BEJIMYMHOLIO, LLIO MOBUHHA XapaKTEPU3YBATUCA HOPMAJTbHUM PO3MOLISIOM.

HasiBHICTb YMOBHO iHTaKTHUX (Y NOZAnbLIOMY BOHU MOXYTb 3a3Ha-
BaTW BTOPMHHOI anbTepallii) BONIOKOH TPaBMOBAHOI MOMOBMHW CRWNHHO-
ro MO3KY € OCHOBOI ayTopereHepawii i BigHOBIEHHA (OYHKLi KiHLiBOK.
Y TaKomy BUNAZKY Pe3YyNbTaTUBHICTb BifHOBNEHHS PyHKLIT 31K npsmo 3a-
NEXWUTb Bif KifIbKOCTi TaKUX BOIOKOH Yy TBApUHK. Y Mexax rpynu Mo 31K
Yepes nepiof yacy, [OCTATHI 419 PO3ropTaHHs pereHepawiitHoro npote-
Cy 32 y4aCTHO LiX BOSTOKOH, MOBUHEH MaTu HOpManbHMi po3nogin. OaHak
BTOPWHHA aNibTepaLlis BOJIOKOH, L0 B CUJTY 03HAYEHNX MPUYUH YUINinu nig
Yac MOAENIOBaHHs TpaBMu, ix AemieniHisauis Ta AereHepauia nig pieto
3ananbHNUX peakLiil B 0CcepeaKy TPaBMu, 3MEHLUYE iX KinbKicTb. Po3nogin
AKTUBHOCTI LMX anbTepawiiHuX peakuii NoMiX TBApWH rpynu — He Bifo-
MUIA, OTXKe iX HasABHICTb MOBWHHA AeOPMYBaTU MEPBUHHWIA HOPMaSb-
HuiA posnogin Nd 3IK. 06MeXeHHs Lux peakLiid, HaBnaku, € PakTopom
36epexeHHs HopmanbHoro po3noginy MN® 3IK, wo mu i cnoctepiraemo
y rpyni «TT®M».

HasBHICTb Nigrpynu 3 Kpawymm Noka3HMKamu BiAHOBNIEHHS, Ha HALLY
AYMKY, CBil4UTb NP0 iCHYBaHH$ LLe 6ifibLL CYTTEBOI Pi3HML Y NOBHOTI ne-
PETUHY HU3XiAHWX BOJTOKOH incunarepanbHoi 4acTKu MO3KY Cepef TBapuH
rpynu «TTOM», 32 yMOBW aHanori4Hoi 0C06MNBOCTI Y 060X KOHTPOSIbHIX
rpynax nopisHAHHA y Mexax nap «TTOM»—«koHTponb-1» Ta «TTOM»—
«KOHTPOMb-2», € NPaBOMIPHUM. BWKMIOYEHHS [0 MOPIBHAHHA TBApWH
3 KpawumMu nokasHUKamuy BifHOBNEHHS 3HUKYE Pe3yrbTaTUBHICTb Bifd-
HOBHOrO npouecy y rpyni « TTOM», ofiHaK He BNMBAE Ha 10r0 ANHAMIKY.

Ounamika N® 3IK y rpyni «TTOM>» xapakTepHa BiACYTHICTIO nporpe-
JiEHTHOCTI (pue. 2). Lis HenepeciyHa 06CTaBMHA He BUABNEHA Y XXOAHIN i3
A0CTIIKYBAHUX HAMW paHille eKCnepuMeHTanbHUX CUTYauili Ha OCHOBI
MOZENb0BAHOM0 BapiaHTy TPaBMM CMIUHHOTO MO3KY. [TpOTArOM yCboro ne-
pio4y CNOCTEPEXEHHs HAMU He BUSIBNIEHO JOCTOBIPHUX 3MiH CEpeHbOro
no rpyni 3Ha4eHHs MO 3IK. CTaHOM Ha KiHelb 1-ro TXHS 3Ha4eHHs MO
3IK cknano 3,6 + 0,8 6ana 3a wkanoto BBB, 40 A40CTOBIPHO NepeBaxano
3HAYEHHA TPYNKN «KOHTPOINb-1» (p = 0,007) Ta «KoHTpons-2» (p = 0,01).
[locToBipHa pi3HULA 3 NOKA3HUKOM rpynu «KOHTPOMb-1» 36epiranacs e
NPOTArOM 2-r0 TUXHS, a il 3HUKHEHHA Y nepiof 3-5-ro TUXHS NOB’A3aHa
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He nuwwe 3i ameHwweHHam MO 31K y rpyni «TTOM», a it HeyXunbHUM [0-
CTOBIPHMM 3POCTAHHAM [AHOT0 NMOKA3HMKA B KOHTPOJSIbHMX Fpynax.

MpoTarom ycboro nepiogy cnoctepexxeHHs 3HaveHHs M® 31Ky rpyni
«TTOM> konusanucs B iHTepani 3-3,6 6ana BBB. MpoTarom 6-8-ro TWxHi
BimiYanu gocToipHy nepesary 3HaveHb MO 3IK rpynn «TTOM>» Hag
rPYNOK «KOHTPOMb-1» Ha TNi HEAOCTOBIPHOrO 3MEHLUEHHAM 3Ha4eHb NP
3IK'y wiii rpyni (NpoTsrom 5-8-ro TUXKHA) Ta HEAOCTOBIPHOIO 36iNbLIEHHSA
3Ha4eHb MO 31K rpynu «TTOM>» (npoTarom 6-ro TwxHs). CTaHoM Ha 12-i
Ta 16-11 TWKAEHb PeecTpyBanu piBHOBeNNKi 3HadeHHs MO 3IK y rpynax
«TTOM» Ta «KOHTPONb-2» (BiANOBigHO, 3,3 + 0,9 12 3,4 + 1,0 6ana BBB).
CtaHom Ha 24-in TxaeHb N 3IK y rpyni «TTOM» cknas 3,2 + 0,9 6ana
BBB i nocTynascsa 3Ha4eHHI0 1-ro TWXHSA CNOCTEPEXEHHS HeA0CTOBIPHO
(p = 0,144). OocTosipHa pisHuus 3 M 3IK KOHTPONLHNUX TPYN HA LbOMY
eTani CnoCTepeXXeHHs He BUABMEHA.

Ounamika N 31K y rpyni «<kOHTPoNb-1» feLlo iHwa (pue. 2). Moyu-
Hato4M BiAHOBHNIA npouec i3 3HaveHHaM M 31K 1,0 + 0,35 6ana, npoTs-
rOM NepLLIOro MicALs TBAPUHU FPYNU HAPOLLYIOTb (PYHKLiO (MOYUHAKHM
3 3-r0 TWXXHA — aocToBipHO: p = 0,018 Ta p = 0,043 BiAHOCHO 3HA4YeHb Ha
1-My Ta 2-My TUXHAX) A0 CepefHboro 3Ha4eHHs 1,66 + 0,54 6ana BBB
Ha KiHeLb 4-ro TvXHs. Y noAanbLIoMy CnocTepiraloTb PiBHOBENNKUI He-
foctogipHuit perpec M@ 31K 3 MiHiMyMOM Ha KiHeub 8-ro TuxHs (1,19 +
0,48 6ana BBB) i gocToBipHe BigHOBNEHHA fo0 piBHA 1,63 + 0,46 6ana
Ha 16-my TwxHi (p = 0,018 y nopisHAHHi 3 8-M TuxHem). [Jo KiHuA
ekcnepumeHTy cyTTeBux 3miH M@ 31K He BUABNEHO (24-it TUXAEHb —
1,59 + 0,49 6ana BBB).

Ourawmika N® 31K y rpyni «KOHTPONb-2» (PUC. 2) BiAPI3HAETLCA Bif
TaKoi ANs rpynu «KOHTPONb-1» KinbKiCHO; HasBHI AOCTOBIpHI ABi (ha3un
pereHepauinHoro npouecy: 1-8-it TuxaeHb i 8-16-i TMXAEHb cnocTepe-
XKEHHs. Ha BiAMiHy Bif rpynu «KoHTposb-1» nepwa gasa 3aBepLllyeTsb-
cs cTabinisauieto 3HadeHHs MNP 31K (5-7-it TwxaeHs, ~2,86 + 0,53 6ana
BBB). [1sohasHicTb AnHamiku M® 3IK ans BUKopuCTaHoi MOAeNi paHilue
He Bigmivyanacs 4epes cnabky BUPa3HiCTb [24], HafBHA Y rpyni «KOHTP-
0nb-1» | NPUBHECEHA Y iHTErpanbHy rpyny «KOHTPONb-2». CTaHOM Ha
16-in TwxaeHb MO 3IK y rpyni «koHTpons-2» cknas 3,41 + 0,59 6ana
BBB. [locToBipHOI pi3Huui M 3Ha4eHHAMM MO 3IK rpyn «KOHTpOMb-1»
Ta «KOHTPOJb-2» NPOTATOM YCbOr0 EKCEPUMEHTY HE BUABUIIN.

Buxoffa4n 3 oTpuMaHux pesynsratis, CMpatynUch Ha AaHi nitepa-
TypU, BBOXAEMO [OLINBHUM 3anpornoHyBaTh HACTYMHE MOSCHEHHS BM-
sBneHnx ocobnueocten auHamiku M® 3IK y rpyni «TTOM>». Huskoto
nonepegHix gocnimxeHb [13] Hamn 6yno BCTAHOBMEHO, LLO Y BUMALAKY
iMnNaHTawii y 30Hy TpaBMM CMIMHHOIO MO3KY MPOpPEreHepaTMBHOMO Ma-
Tpukcy NeuroGel™ yxe 4epe3 1 TuxAeHb HasBHWA AOCTOBIPHMIA NO3U-
TUBHUIN (PYHKLIOHANbHWUIA eqeKT, NOB’A3aHUIA, NMOBIPHO, 3 aHTUreMO-
pariyHUMMK, iIMYHOCYNPECUBHUMMW Ta aHTUCIIOPO3HUMU BNACTUBOCTAMM
iMnnaHTaty. 3MEHLUEHHS! TPUBANOCTI TKAHWHHOI KPOBOTEYi 06MeExye
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OPUTHANDbHI A0CNIAKEHHA

iMBI6ILt0 NepuOoKanbHOI 30HM KPOB'tO, EKCMO3WLil0 Ta iHTEHCUBHICTb
CTUMYNALiT IMYHHOI CCTEMU aHTUTeHaMK CNUHHOrO MO3Ky. HelponpoTek-
TopHWiA BNAne NeuroGel™ BupaxkaeTbCsi, OKPIM iHLIOT0, 3MiHaMK eKcnpe-
cii 6inkiB TennoBoro woky HSP-25 i HSP-32 y TKaHWUHi CMMHHOrO MO3KY
[14]. 3Had4enHs MO 31K npoTarom nepLumx ABox TxHIB nicng TTOM Ta
imnnanTauii dparmenty NeuroGel™ BigpisHs0TbCA HefoCTOBIPHO. [Mpo
CTYNiHb NOAIBHOCTI TKAHUHHUX PeaKLiil y LMX ABOX eKCNepuMeHTaNbHUX
CUTyaLisx CTBEPAKYBATU BAXKO.

TkaHuHa (heTanbHOro MO304KY Ha LbOMY CTpOKy recrauii (E18)
MICTUTb HeipOTPONHI (DaKTOpU POCTY, AKi Y IHTAKTHUX YMOBAX perysnio-
t0Tb Mirpauito NPekypcopis Ta [O3PiBAHHA KIiTUH-3epeH, hopMyBaHHS
T-nofi6HMX aKCOHIB, YTBOPEHHS HelipOHANbHUX Mepex Mo304Ka. [0 umx
(hakTopiB Hanexatb eOPUHM, CEMAOPUHI, HETPUHU, KAArepuHu, Npea-
cTaBHuUKM cimericts FGF, Wnt ta BMP, 6inku Shh, PDGF ta VEGF [39-43].
Ha Hawy fymky, y BMNagKy TpaBMu CMUHHOTO MO3KY OMOCepeaKoBaHa
LMTOKIHAMU HENpONpPOTEKLis, LUBMAKA aKTMBALliA aHrioreHedy i Hana-
FOMKEHHs nepdysii y nepudokanbHiii 30HI MaOTb BaXUBE 3HAYEHHS
y chopmyBaHHi auHamikn NP 31K npoTarom nepLuoro TKHS nicns TpaBMu.

Ha mogeni 3a6utra M0304Kka HaMu BCTAHOBMIEHO (PAKT TpMBanoi
(LOHAMMEHLLE NPOTAroM 2 MiC.) NepcUCTeHLIi y TpaHennaHTaTi geTtanb-
HOr0 MO30Y4KY HE3PINNX KNITUH HEAPOHANBHOT0 GOeHOTUMNY 3 HACTYNHUM
MOBINIbHAM 3MEHLUEHHAM iX monynauii [25]. Lle BU3Ha4yae 4acoBi pamku
3Ha4umoro snnusy TTOM Ha TpaBMatuyHWA npouec. Baxnueo, wo 3a
Liel nepioA Yacy aytopereHepawisi CNMHHOIO MO3KY A0CArae aHanorivyHo-
ro (OYHKLIOHaNbHOro pesynbrary. Ha Hawy AymKy, TUMYacoBWIA Xapak-
Tep edpekty TTOM nos’s3aHuii i3 BNAMBOM Ha Ti CTPYKTYPHI €reMeHTH
CMUHHOTO MO3KY, MOXNUBICTb iICHYBAHHSA AKWX B yMOBaX TPaBMU BU3HA-
YAETbCA HASBHICTIO POCTOBUX (PAKTOPIB 4YM METaBOMIYHOI NIATPUMKM.
®DopMyBaHHA HOBUX ENEMEHTIB (NepegyciM, HOBUX MariCTpanbHUX He-
PBOBMX BOJIOKOH) MaNnoiMOBipHe, OCKiNbKK NoTpebye 6inblUoro Yacy (He
MeHLe 2-4 TWXKHIB) Ta CyNpPOBOMKYETLCA NO3UTUBHUM (DYHKLIOHANbHUM
ehekToMm (2-8-i TMXKAEHB), HiBEMIOBAHHA AKOT0 Y 3B’A3KY 3 OpraHisauieto
30HU TPaBMU Ta NOriPLLIEHHAM MeTab0Ni4HNX YMOB Y TOBLL py6La HacTae
y BifiianeHomy nepioAi (6-7-i micaup) [13].

OTxe, HaitbinbLl AMOBIpHUM 06°ekTOM BRAMBY TTOM € HelMpoHanb-
Hi MepeXi Ta TPaH3UTHI BOIOKHA NepUOKaNbHOI 30HU — AiNAHKN, L0
Y HaNrocTpiLIOMy Ta rocTpomy nepioai Tpaemu nepebysae y CTaHi Bac-
KYyNATOpHOi Ta MeTaboniyHOi KaTacTpou, 3a3HAE BTOPUHHOMO anbTe-
pauiiHOro BNMBY, AeMieniHi3auii i TOMy KpUTUYHO 3aNeXNTb Bif MeTa-
6oniyHoro, nepdysiinHoro, aHTMANONTOTUYHOTO Ta PEMIENIHI3YHHOro
cynposogy. Y sunagky TTOM TpaHcnnaHTaT MOXe BUCTYnaTu TPUrepom
nepeniveHnx No3UTUBHUX BNNBIB.

[MToganblumnin po3BUTOK MOAINA BKNOYAE ayTOIMYHHE YPaXKEHHS TKaHU-
HU NepuoKanbHOI 30HM Y 3B’A3KY 3 HENOBHOLIHHICTIO 6ap’epHOI PYHKLT
HOBOYTBOPEHUX Kaninapie Ta ix pyiiHyBaHHAM [44]; akTMBALiO iMYHHOT
arpecii TpaHCnMaHTaToM 3 NPOAYKLIE anbTepauinHux nposananbHuX
(hakTopiB; noAanbLly yTUAi3aUito TPAHCMNAHTATY i3 BUCHAXEHHAM MO-
3UTUBHOTO (DAKTOPHOrO i KNITUHHOIO BMNBY; MeXaHiYHe CTUCHEHHS Ta
Jedhopmallito 30HM TpaHcnNaHTawii i npunernux AiNgHOK BHACMILOK Op-
ranisauii [25].

Hai6inblw iHTEHCUBHUIA CErMEHT NO3UTUBHOrO Bnnuey TTOM Ha
(PYHKLiLO MO304Ka Bi3Ha4ann NpoTaromM 3-4-ro TUXKHA eKCNepuMeHTy,
L0 He XapakTepHO Ans TPaBMM CMMHHOIO MO3KY [25]. OTXe, paHHbOro
(pakTOPHOro 41 3amicHoro KnituuHoro snnusy TTAOM, akTusadii TpaHc-
NaHTaTOM ayTOiIMYHHOI arpecii He JOCTaTHLO ANs NOCUNEHHS pereHepa-
Uil cnuHHoro Mo3ky. TTOM CTUMYNIOE iMYHHY arpecito LWoA0 TKaHWHU
M0304Ka Y BiflbLLIiA Mipi, HXX TPAHCNNAHTAL TKAHWHW HIOXOBOT LMBYNNHY
[25]. AyToiMyHHa arpecisi, cnpsAMOBaHa NPOTU TKAHUHW CMIMHHOrO MO3KY,
TEOPETUYHO NOBWMHHA CNPUATM YTUANI3aLii 3anNWLLKIB Mi€NiHY Y 30Hi TpaB-
MU — OCHOBHWX NEPeLUKOS AN PEereHepyymnx akCOoHIB CMIUHHOTO MO3KY
[13]. Mpuynnoto cnyrye, Ha Hawy JyMKY, nepeayciM, CyTTeBa PisHMUA
Y pO3Mipax uux ABOX YaCTUH HEPBOBOI CUCTEMU, TOBTO Y BENNYMHI 6a3n
pereHepauinHoi nepe6yLoBM YPAXKEHOr0 OpraHy: y CMUHHOMY MO3KY,
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y NOPIBHAHHI 3 MO304KOM, BOHa Mi3epHa. MOX1BO, L0 aKTUBHA ay-
TOIMYHHA yTUNi3aLif NepeLlkos akCOHaNbHOrO POCTY i3 30HW TpaBMu
€ (hakTopOM MOCWNIEHHS pereHepauiiiHoro npouecy y nepiog 2-3-ro
micaus, TO6TO Ha T/l BACHAXEHHA NepesiiYeHnx BULLE TinoTeTUYHUX Me-
XaHi3MiB paHHbOro No3uTUBHOrO Bnaney TTOM y 3B’3Ky 3 pe3op6uieto
TpaHcnnaHTaty. AKLWo Ui ABa NpoLecy NoB’a3aHi MiX co60t0 (yTunisavis
TpaHCNNAHTaTy € TPUrepOM ayTOiIMyHHOIO NPOLECY), iX BMUB HA AMHAMI-
Ky M@ 3IK noBuHeH NEBHOK MipOK YPiBHOBAXYBATUCA, L0 € OCHOBOO
KOHCTaHTHOCTI MO 3IK npoTArom ekcnepuMeHTy 3i Crabko BUPAXEHOH
TeHAEHUIEW 10 perpecy.

Ockinbku gediunt doyHkuii 31K npy TpaBMi CIMHHOTO MO3KY Ha BKa-
3aHOMY PiBHi NPAKTUYHO MOBHICTIO 3aNEXWTb Bif NEPETUHY HUIXILHMX
WNaxis nepefadi 36YMKEHHS HA MOTOHEPOHU, HAsBHICTb HEAPOHOreH-
HOr0 MOTEHUjany TPaHCMNaHTaTy He MOXE OYTU BUSHAYHUM YUHHWKOM
BMNAWBY Ha pereHepaviitiuii npouec. Hasnaku, rnioreHHa (onirofeHapo-
rnianbHa, nepejycim) CNPOMOXHICTb TPAHCMNAHTATY, NPOLYKLUIA He-
3piUMK KNiTUHAMKU Ta NPOreHiTopamMu HeAponpPOTEKTOPHUX LUTOKIHIB
MOXE CNyrysat NO3UTUBHUM (DAKTOPOM pereHepalinHoro npouecy,
KOMIMEHCYBATU BMJIMB MATOMOMYHNX YMHHWKIB Y NepucoKanbHin 30Hi,
CNPUATM peMieniHi3aLii yuininux BONOKOH 060X YaCTOK CMUHHOMO MO3KY.
Hapewi, e cnpusie NPOPOCTaHHI0 PEreHepyHNX HU3XILHUX BOJOKOH,
NOKNbHOMY PEMOJESOBAHHI0 CErMEHTApPHUX HEeRPOHANbHUX Mepex
3 METO0 Hanaro[XeHHS anbTePHATUBHMX, NONICUHANTUYHUX LUNAXIB Ne-
peaadi 36yIKeHHS HA MOTOHENPOHN HUXKYE PIBHA TPABMU 3@ Y4aCTHO NPO-
npiocniHanbHOro HeMPOHANbHOro anapary. 3Ha4MMICTb LMX edDekTiB 3a
BiPOTiZHO HEraTUBHOrO BM/IMBY CMOMYYHOTKAHUHHUX KOMMOHEHTIB py6Ls,
L0 WinbHiwae y xoAi opraxizauii 3oHu TTOM, 06MeXyeTbCA TPUBANICTHO
iCHYBaHHS TKAHWHW TpaHCNNaHTaTy, A0ro NPOrnioreHHoro (oniro4eHapo-
rnianbHOro) KOMMNOHEHTY.

LLle 0AHMM MOX/IMBUM MEXaHi3MOM PaHHbLOrO MO3UTUBHOIO eheKTy
TTOM € meiaTopHWiA (CUHANTUYHWIA Y11 NO3ACUHANTUYHUIA) BNAKB rAyTa-
MarTepriyHmxX HalaaKiB He3PinuxX KMiTUH TpaHCNaHTaTy Ha pO3TaLlOBaHi
no6nu3y MOTOHEAPOHU TPABMOBAHOIO CMUHHOIO MO3KY, WO nepebysa-
t0Tb Y CTaHi CNiHANbHOIO LWOKY (nepeaycim, Li-Ls, BignoBiganbHi 3a npu-
BEJEHHSA CTerHa Ta 3ruHaHHA y KynblLoBOMY cyrnobi). Moyvartkosa cTagis
CMiHANbHOrO LIOKY NOB’A3aHa 3 BTPATOHO rnyTamar-, a 0c0611MB0o CepoTo-
HiH- Ta HOpPaApeHepriYHMX BNMIUBIB HA MOTOHEPOHM, PO3TALLOBAHI Kay-
JanbHille micus TpaBMK, BiATaK — i3 HEMOXNUBICTIO peanisavii TOYHMX
ONCKPETHUX CynpacniHanbHUX BMKBIB, L0 B HOPMi 3aBASKN CEPOTOHI-
HOBOMY Ta HOpPALPEHepriYyHOMY TPUBAIIOMY AEN0NAPU3YHHOMY BMIIUBY
(reHepyBaHHS NnaTo-noTeHLianiB), He 3BaXXat4n Ha CBOK 0OMEXEHICTb
y 4aci 1a cuni genonspu3aauii, BUKIMKaIOTb 36YMKEHHA MOTOHeApOoHa
i CKOpoYeHHs m’a3y [45, 46]. Tomy 3a CniHanbHOro LUIOKY, HaBiTb Npu
HAsABHOCTI MOOAMHOKMX BUININNX Ta (OYHKLLIOHANbHO aKTUBHUX CWUHAn-
TUYHWX CynpacniHanbHWUX BXOiB HA MOTOHEMPOHN HUXKYE PiBHSA TpaBmU,
aKTWBaLif BiANOBIAHUX PYXOBUX OAMHMULL HEMOX/INBA.

OpHak yxe npoTAromM rocTporo nepiogy Tpasmu (Y NHOAWMHWA — Npo-
TArom 2-4-i gobm [47]) cnocTepiraloTb KOMMEHCATOPHY AeHepBaLiHy
rinepyyTINBICTb MOTOHEAPOHIB L0 30YAXKYIOYMX MELIaTOPHUX BMUBIB,
B OCHOBI fIKOi, OKPIiM iHLLOr0, NIEXXWUTb KOMMEHCATOPHE MiABULLEHHS eKC-
npecii cy6onuHuub N-methyl-D-aspartate-peuentopis rnytamary [48].
TKaHuHa (peTanbHOro MO304KY MICTUTb 3HAYHY KifbKiCTb NOnepeaHuKIB
rnyTamar-epriYyHuxX HempoHiB, omxe, rinoteTuyHnn TTOM-3anexHnii
rnyTamartepriyHuii BNane Ha NPOKCUMaNbHi MOTOHENPOHU Y rOCTPOMY Ta
PaHHbLOMY MepioAi CMiHaNbHOI TPaBMM, 32 YMOBU 36EPeXEHHs (PYHKLIT
NPOBIAHOCTI AEAKNX YUINININX BONIOKOH NMepucOKabHOT 30HW, YMOXXINB-
NOE pesynbTaTuBHY nepejady AUCKPETHUX CynpacniHanbHUX BNANBIB HA
BKa3aHi MOTOHeMpoHU. Lle MoXe peani3yBaTuChb Y paHHe (LUBUALLE, HIX
Y iHLWKX rpynax) BiHOBMEHHS PyX0BOi aKTUBHOCTI HA PiBHi OAHOr0-ABOX
cyrno6is incunartepanbHOI KiHUiBKKW, Y JAHOMY BUNAAKY — KYNbLIOBOr0 Ta
KoniHHoro. Tak, ansa 3 6anis 3a wwkanow BBB (piseHs M® 3IK y rpyni
«TTOM» cTaHOM Ha 7-my o6y cknas 3,6 + 0,8 6ana) xapakTepHa Ha-
IBHICTb NOLIMPEHUX pyxiB y 2 cyrnobax 3IK.
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TpaHcnnaHTayia TKaHWHW (heTasibHOro MO304Ka nicis 3M0LENbOBaHOI TPaBMH CIMHHOIO MO3KY SKICHO 3MIHIOE pO3M0JIN 3Ha4Y€Hb NOKA3HN-
Ka ¢hyHKYiT 3a8Hb 0T incunarepanbHoi KiHYIBKM y migrpyni Wypis 3 riplwnmu NOKa3HUKaMu BiJHOBIEHHA Ta MOBEPTAE HOro 10 HOPMAanbHOro.

TT®OM 3mitroe AuHaMiKy BiJHOBNEHHS PyX0BOI hyHKUIT, IepeTBopIoOOYY ii 3 NPOrpesicHTHOI, XapaKTePHOI A1 KOHTPOAbHUX Py, Y KOHCTAHT-
HY, ANA AKOI XapaKTepHi HeAOCTOBIPHI KOMBAHHSA MOKa3HNKA 3 MAKCHMYMOM Ha 1-, 6-, 7-My Ta MiHiMyMOM Ha 3-My THXHI.

TTOM cnpuynHsie paHHii TMMYacoBHi NOSHTUBHUA BNAMB HA (DYHKLIOHANbHWA CTaH E(DEePEHTHOI YacTHHN PYXOBOI CHCTEMM, YO NEPEBY-
Bac nig Jicto BTOPHHHKX aNbTEPaLiiiHuX (haKTopis TPaBMaTH4HOro npoyecy, 06YMOBEHU, AMOBIPHO, MERIATOPHUM, HEAPONPOTEKTOPHUM,
MPOAHIiOreHHNM Ta PEMIENIHI3YIOYNM EGHEKTOM TPAHCNNAHTATY.
MocTynose 3meHWweHHs no3uTHBHOro Bnausy TT®M BHacnifox pe3opouii TpaHcnnaHTaTy BNpOAOBX NEPLUKX 2 MiC., IMOBIPHO, KOMIEHCY-
€TbCA ayTOPEreHepavLiinnm NAacTHYHUM NPOYEcoM Ta 36iNnbLUIEHHAM YACNa 33Ny EHNX 0 3[IACHEHHS PYXOBOI (hyHKYIT eNEMEHTIB CRHHHOIO
MO3KY, Lo BH3HAYae cTabinbHicTs 3Ha4YeHb 1@ 3IK npoTarom ycboro nepiogy cnocTepeXeHHs.
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