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BII/IUB TKAHMHHOI
HENPOTPAHCIIJIAHTAIII

HA BITHOBJIEHHS TOHYCY
CKEJIETHUX M’A31B ITPY1 MEXAHIYHIN
TPABMI MO30YKA B EKCIIEPMUMEHTI

N

B po6oTi npoBeieHO NOPiBHANLHE LOCNILKEHHS BNUBY TPaHCNaHTaLi qpeTanbHOi HepBoBOT TKaHWUHN LwypiB 18 ana rectauii (TOHT), TpaH-
CRNAHTaLii TKAHUHM HIOX0BOT LMOYNNHK cTaTeBO3pinux Lwypis (TTHL) Ta dheTanbHoi HUPKN WypiB 18 gHs recTauii (PH) Ha anHamiky M’a30B0T
rinOTOHIT MicNA TpaBMW NiBKYNi MO304KY Y CTAaTEBO3PINNX LUYPiB. TeCT «XOAiHHA N0 6PYCKy» [O3BOSMB BUSBUTY LLIOHAAMEHLUE TPW CTYyMeHi
rinoTOHii, AKi BiANOBiAAOTL 2, 3, Ta 4 6anam OLiHOBaNbHOI WKanwu. [Ang AOCNIMKeHHS Bigbupanu TBapuH, y KX Ha TPETHO J06Y Nicns HaHe-
CEHHS TPaBMU NOKa3HNK OYHKLIi 3a wkanot BWT (Md) 6ys cTporo MeHwnm 4 6anis. CTaH BUpaXeHoi rinoToHii acouitoBany 3 MNP y 3 6anu,
3HAYHO BUPAXEHOI — 3 2 Ganamu, cnabkoi — 3 4 6anamu. OCHOBHI BiAMIHHOCTI y AMHAMiLi BiGHOBHOrO MpoLecy MK BUBipKamn BUSBASAN
NPOTArOM MepLIOro Micsaus CrNOCTEPEXEeHHA: Y BUOIPKAX KOHTPONIbHUX FPYN KOHCTATyBanu MoBifibHe BiJHOBMEHHA (DYHKLIT CTaTOKOOPAMHA-
TOPHOI cdhepn, y Bubipkax rpyn ®H, TTHL ta TOHT — weuake (Npotarom nepimx 9 4i6), Lo 3MiHOBaBCS NOBINbHAM NPUPOCTOM (MPOTATOM
9-33 pi6). CTaH nerkoi rinoToHii y BU6ipKax KOHTPONbHUX rPyN BiAMiYanu Ha KiHeub nepLioro micaus, y Bubipkax rpyn ®H, TTHL ta TOHT -
Ha 9-y o6y, MpuyoMy HOPMOTOHIO cnocTepirann Ha 21-y (Bubipka rpynu TOHT) Ta 30-y go6y (Bubipku rpyn ®H i TTHLL). OTpumani faHi
CBifl4aTb, L0 HEMPOTPAHCNNAHTALIA YAHUTL CYTTEBUIA BNIMB HA BiJHOBJIEHHS M’A30BOr0 TOHYCY MiC/f TPAaBMWU MO304Ka, KiNbKiCHI Ta AKiCHI
NOKA3HNKM AKOr0 3anexXarb Bif BIULY TPAHCMIAHTATY.

KJ1IHOYO0BI CJI0BA: excnepumeHTanbHa TpaBMa M0304Ka, MO304KOBa MiMOTOHis, TpaHCMIaHTaLis (heTanbHOi HEPBOBOI TKAHUHM, TPAHCMNAHTa-

Lif TKAHWHW HIOXOBOI LMOYNHW, BiGHOBHA HEApOXipypris.

y

HepsoBa cuctema, 6e33anepeyHo, € MPUKIAAOM HalcKnagHiwor
(hopmu opradisauii matepii, L0, BOYeBNLb, NOB’A3aH0 3 peanisalicto Heto
HaNPI3HOMAHITHILLMX, YaCTO HEBIATBOPHO CKNAZHUX (YHKUiA. B cuny
CKMAAHOCTI BHYTPILIHbLOI (PYHKLiOHANbHOI CTPYKTYPU, HACNIAKNA YPXKeEH-
HS HEPBOBOI CUTEMMU HEMOXNBO PO3rNALATU Y KOHTEKCTi MPUAHATHOT
ANs ONUCY YPXKEHb iHLUMX CUCTEM OPraHi3aMy CXeMN: «ypaXKeHHs YacTu-
HI CUCTEMU — SHIKEHHS Ti Pe3yNbTYH040i (PYHKLIOHANbHOT aKTUBHOCTI>.
HacTile 3a BCe HACMiAKOM YpaXKeHHS HEPBOBOI CUCTEMM € 3MiHa ii DYHK-
LiN: 3MEeHLLEHHA peanisauii 0gHUX NOpPAA i3 HAAMIPHUM YBUPA3HEHHAM
iHWNX. KnacuyHum npuknagom Takoro CTaHy € (DOpMyBaHHS HaaMipHOT
HEeYCBIAOMIIEHOT aKTUBHOCTI PYX0BOr0 anapaty Ha T/i SHUKEHHS YW HOp-
MaJibHOro pPiBHA YCBILOMNEHOI, LLLO XapaKTepHO N1 LLeHTPaNIbHOI0 napesy
i NOro KpanHbOro BMSIBY — CUHAPOMY CMACTUYHOCTI, @ TAKOX rinepkiHesis,
CYAOMHOI aKTMBHOCTI npw eninencii Towo. MposBom Liei X 0c06ANBOCTi
naTonorii HepBOBOI CMCTEMU € POPMYBAHHS PI3HOTO BUAY HeMponaTuy-
HUX 60JIbOBUX CUHAPOMIB.
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[TpoTdrom TpuBanoro 4acy CMHAPOM CMACTUYHOCTI (MATOMOriYHNIA
CTaH, NOLUMPEHUN Y KNiHiLi HepBOBUX XBOPOO) NnepebyBas no3a yBaro
[OCNIAHWKIB NATONOriYHUX CTaHIB HEPBOBOI CUCTEMU. 3apa3 cutyauis
MOMITHO 3MIHIETHCS, AOCNIMKEHHID NATOI3i0oNO0riYHMX MeXaHi3miB
LbOro Y6iKBITOPHOTO (OyHAAMEHTaNIbHOTO NPOSBY HU3KM 3aXBOPHOBAHb
HEpPBOBOI CUCTEMU HAAAETLCS 3HA4YHa yBara. lepelycim Le CTOCYETbCA
TPaBMU CMUHHOTO MO3KY, NPM SAKiiA CUHAPOM CNACTUYHOCTI BUSBNAIOTH
y 60-78% xBopux [1]. [LeKOHCTPYKLIA 3HAYHOT YACTUHN HU3XiIZHNX BMIIN-
BiB Ha PYXOBi HEMPOHM i (DOPMYBAHHA CUHAPOMY CMACTUYHOCTI € Npo-
BiZIHOKO OCOG/MBICTIO NATOreHe3y 3Ha4HOI KifbKOCTi FOCTPUX MOPYLLEHb
MO3KOBOI0 KpoB0O0Giry (35% BuUnagkie), po3cisiHoro ckneposy (85% Bu-
nagkis), 6inbLLIOCTI (hOPM AUTHYOrO LiepebpanbHoro napanidy [2-4].

VY 3aranbHOMy BUMMALi YILIKOKEHHA HEPBOBOI CUCTEMU, LLIO HE Npu-
3BOAUTb 10 CMEPTi XBOPOrO, € TUM PaKTOPOM, LU0 06YMOBITHOE NNACTUYHY
ii peopraxisadito, ONTUMI3aLito BNACHOI CTPYKTYPY 3 OFNAAY Ha BiAHOBMEH-
HS BTP4YEHNX (DYHKLiA a60 KomMneHcauito BTpat. OCHOBHUM MeXaHi3MoM



TaKoro npouecy € NNacTUYHICTb HEMpOHANbHUX MEepexX, MOMeKyNApHi
MEXaHi3MI IKOT MPOTArOM OCTaHHLOrO 4Yacy akTUBHO BUBYAIOTbCA. He-
3BAXKAKYM HA MOXJTMBICTb NIACTUYHOI NepebyLoBYU HENPOHANTbHOI Mepe-
Xi BLiNINOI 4aCTUHWN HEPBOBOI CUCTEMM, MOXHA KOHCTATyBaTH, LU0 LieN
MEXaHi3M € JOCUTb 0B6MEXEHUM i Y BifbLIOCTi BUNALKIB 663 0TPUMAHHSA
3HAYHOr0 MO3MTMBHOIO eDeKTy MPU3BOAUTL A0 (DOPMYBAHHS CTIliKOI
3HAYHO CMPOLLEHOT, NATONOri4YHOI TOMOJOrii HEAPOHANIbHUX Mepex —
cy6eTpary rinepnpoAyKTUBHUX CUHLPOMIB, nepedyciM — CrnacTUHHOCTI.
Mpn ubOMYy 3MiHW BifOYyBaKOTLCA HA PiBHI NPOTEOMY, TPAHCKPUNTOMY,
a MOX/IMBO — FeHOMY BLiNiNUX HeNPOHIB [5]. Tak, (DOpMYyBaHHA CUHAPO-
MY CMacTWYHOCTI HA MOJeNi TpaBMU CMWHHOrO MO3KY BKJIOYAE CTillKi
3MiHW PeLenTopHOro anapaty PyXOBUX HEMPOHIB HUXYe PIBHA TPaBMU,
0C06/IMBO PeLenTopis rnyTamary, CepoTOHiIHY Ta HOpaApeHaniHy, Npu4o-
MY Y [1BOX OCTaHHiX BMMNaaKax HOBI BUAW PELLenTOpiB BOMOLIKOTL 34aTHiC-
TIO [0 ayToakTuBauii G-6inka 6e3 3B’a3yBaHHs 3 Mefiatopom [6-8]. He
CNifl BUKIKOYATY | MOXNNBICTb 3MiHU MeJiaTOPHOrO TUMY iHTEPHEPOHIB,
30i/bLUIEHHA aKTUBHOCTI iCHYK4MX CEPOTOHIHEPTiYHUX IHTEPHENPOHIB YK
nosiBy HOBMX CEPOTOHIHCUHTE3YIYMX KITITUH, L0 3aranoM Npu3BOAUTb
[0 306iMbLUEHHS NPOAYKLii CEPOTOHIHY Y TKAHWUHI JeHePBOBAHNX CErMeH-
TiB CMMHHOrO MO3Ky [8, 9]. € CyTTEBI NiACTaBN BBXATU TaKN MEXaHI3M
PO3BUTKY CUHLPOMY CMACTUYHOCTI NMPU TPABMi CMIMHHOIO MO3KY Ta iHLIMX
BapiaHTax NaTonorii HU3XigHUX NPOEKTUBHUX HEMPOHIB NPOBIAHUM.

Y hizionoriyHmMx ymoBax YyTauBICTb PYXOBUX HEPNOHIB [0 CEPOTO-
HiHY, KOTPUIA BULINAETHCA CUHANTUYHUMMN 3aKiHYEHHAMM 6araTboX HI3-
XiJHUX BOJIOKOH, BU3HA4Yae 6a30BY Aenosigpu3auito MeMOpaHn — CTaH,
6€3 IKOr0 XKOLEH iHLIWIA BXifl HA PYXOBUI HEIPOH HE MOXe CPUYNHUTH
10ro 30YKEHHS | aKTIBALLit0 CKOPOYEHHS BifNOBIAHNX M’A30BUX BOJO-
KOH [10]. Pi3ke BMKMIOYEHHSA TAKOr0 MexaHisMmy nigTpuMaHHA 30y4iu-
BOCTi PYXOBMX HEPOHIB NPU CMiHANbHINA TpaBMmi, Ha AYMKY 6GinbLIOCTI
LOCNIJHUKIB, € NPOBIAHOI NMPUYNHOK BUHUKHEHHS CMiHANIBHOIO LLOKY,
a Hell0CKOHana y 6inblOCTi BUNAAKIB KOMMEHcalis BTpaTW Bede A0
(bopmMyBaHHA HeperynboBaHOi NOCTINHOI HAaAMIpHOT 36YANUBOCTI py-
XOBUX HENPOHIB, WO € enekTpodidionoriyHum cy6cTpaTom CUHAPOMY
cnactu4HocTi [10].

Mo>xHa KOHCTaTyBaTw, L0 Ha JaHWA Yac 06’eKTOM 6inbLIOCTi A0CAi-
[DKEHb € HACMigKM LUBMIKOr0 BUKITHOYEHHS 3HAYHOI KiIbKOCTi HU3XigHWUX
CEpOTOHIH- 41 HOpaZpeHaepriYHX NpoeKLiil Ha pyxoBi HeMpPoHN. OHaK
NPAKTUYHO HEBMBYEHUMI 3MLLIAKOTHCA BUMAAKM YACTKOBOIO BUKMIOYEH-
HS YW 3HKEHHSA aKTUBHOCTI CEPOTOHIH- Ta HOPAAPEHEPTiYHNX MPOEKLiN.
Takoro poay naTtonoriyHi CTaHW MOBMHHI XapaKTepu3yBaTUCs HaABHICTIO
CUMNTOMY rinoTOHii. OfHUM 3 NPUKNAAIB € YPaXKEHHS MO304Ka i hop-
MYBaHHS aTakcii, CKNagoBumM CUMNTOMOM §KOi € rinoToHif. MexaHiamu
PO3BUTKY MO304KOBOI TiMOTOHi, Ti MOX/IMBWIA 3B’A30K 3 BUHWKHEHHAM
rinepmeTpii (AMOBIpHO, 06YMOBNEHOI HAAMIPHOK 36YANNBICTIO PYXOBUX
HEMPOHIB), ANHAMIKA 3MiH M’30BOr0 TOHYCY NpW TPaBMi M0O304Ka 3au-
LIAKTLCS NPAKTU4HO HEBUBYEHUMM, HE3BAXKAKOYM HA NEBHY 0OrPYHTOBA-
HICTb MPUNYLLEHb LL0A0 MOXIIMBOrO 3B’A3KY HEPOHIB MO304Ka 3 Cepo-
TOHIH- Ta ajpPEHepriYHNMM HeilpoHamu cToBOYpa Mo3ky [11].

Y CBITi WOpIYHO peecTpytoTb 6n13bKo 10 MAaH Bunagkis YMT, npsame
ypaXKeHHs M0304Ka cnoctepiraetbes y 0,8% Takux Bunagkis [12-15].
3Ha4HO yacTile YIWKOMKeHH Mo304ka npu YMT € HenpsmMuMu, BTOPWH-
HUMK, BiATEpMiHOBaHUMN Y Yaci [16—19]. Mpu nepBUHHOMY NOLLKOIKEH-
Hi M0304Ka B rOCTPOMY MepioAi TPaBMMU BUSABAAKOTHL FiMOTOHI0, aTakCito,
ANCMETPI0, MO304KOBMIA TPEMOP, afialoXOKiHe3, 3anamopoyeHHs [20].

MatoricTonoriyni 0co6nMBOCTI Nepediry NpsMoro ypa)keHHs M0304-
Ka Bifo6paXatoTh 3arasibHOBIA0OMi 3aKOHOMIPHOCTI PO3BUTKY TpaBMaTny-
HOrO MpoLecy B LeHTpanbHiii Hepsogii cuctemi (LLHC) i gonoBHIOKOTLCA
cneundikoo auHamikn 3arnbeni HelpoHiB M0O304Ka, 0CO6MBO KMiTUH
MypkiHbe [21-24]. Y paHHbOMY Nepiodi NpsAMoi TpaBMKU MO304Ka Heipo-
HU Uboro Biaainy LIHC ruHyTb K BHAacnigok 6e3nocepeaHboi fii mexaHiy-
HOT0 YMHHWNKA, iLLueMmii, TaK i Yepe3 po3BUTOK HECMeLNiYHOro 3ananeHHs.
Y noganbluomy Ha Tii caHallii BOrHULLA TPAaBMU, 3aTUXaHHS ayTOIMYHHOM0
HempoJereHepaLinHoro npoLecy, a TakoX MposBiB OpraHisauii Tpas-
MaTWYHOrO BOFHWLIA CMOCTEpiratTb NOCTYNOBY AMGIY3HY enimiHaLito
HEeMpOHiB M0304Ka, 0C06/IMBO NepUd OKanbHOT 30HN.
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P03BUTOK HeMpoLereHepaTuBHOrO NPOLECY Y MO304KY Npu TPaBMy-
BAHHI iHLLUKX BiAAinis rof0BHOr0 MO3KY BUSBNAKTL HE Y BCiX BuNaaKax
HMT, 3a3Bn4ain, BiH iHILIOETLCA YXKe MPOTArOM nepLuoi Ao6u nicns Tpas-
MU | TPUBAE HE MEeHLLE OAHOr0 Micaus. Mpu LbOMY BUABNAKOTL AUGY3HY
3arnbenb HEMpPOHIB KOPWU MO304Ka 3 acTPOrnio30M ii rpaHynspHoOro Ta
MOIEKYNIAPHOTO LUAPY, CTYNiHb NPOABY AKOI KOPEnte i3 TxkicTo YMT
[25-28]. Hai6inbll AMOBIpHUMU NPUYMHAMW TAKOro BUAY AereHepawii
KNiTUH TlypKiHbe € eKCaMTOTOKCWUYHICTb, BMNB AKTUBOBAHOI MiKpOIii,
0MnocepeaKoBaHU MeXaHiyHUiA BNAWB TPABMYKHOr0 YMHHUKA [26, 27,
29, 30]. OgHieto 3 npuynH gereHepadii KNiTuH MNypkiHbe Npu Pi3HNX BU-
nax YMT BBaXat0Tb TaK0X aKCOHOTOMIO — NOTYXXHUA NPOANONTOTUYHNIA
4nHHuK [17, 31, 32]. OfHaK 3Ha4HA KinbKiCTb aBTOPIB CTABUTb Nif CYMHiB
TaKy rinotesy, OCKifbKM iCHYOTb Baromi A0Ka3W BUHATKOBOI CTIAKOCTI
KNiTUH TTypKiHbe 4O LbOro BUAY YPaXKeHHs, Lo 06YMOB/IEHO, BOYEBNLb,
HU3bKOK EKCMPECIE0 HUMU BHYTPILUHBOKIITUHHOMO (pakTopa pocTy aK-
coHiB GAP-43 (growth associated protein 43) [16, 26, 27, 33, 34]. leHw,
AKi 3anycKawTb Kackaf TpaHcdopmallii HEMpOHIB NiCns akCOHOTOMIT,
aKTUBYIOTLCA NLLE B MOOAMHOKMX KNiTUHAX [1ypKiHbE, pO3TaLIOBAHUX
Mopyy 3 0CEPeAKOM TPaBMMU, LLL0 BKA3Y€E HA HIN3bKY 3[aTHICTb KNiTUH yp-
KiHb€E 0 MOBHOLHHOTO BiHOBMIEHHS BNIACHMX aKCOHiB [35, 36]. Micns ak-
COHOTOMIi LibOro BUAY HeMpoHiB 6yab-AKi pereHepaliinHi 3MiHK NPOTArom
KifIbKOX TVDKHIB BIifICYTHi; Y NOAaNbLLOMY CMOCTEpPiratTb LUNPOKEe PO3-
ranympkeHHs (CNpayTUHT) NPOKCUMANbHOI KyMbTi YLWKOLKEHOr0 akCoHa,
3 (DOPMYBAHHAM 3HA4YHOI KifIbKOCTi TOHKMX TepMiHanei, Lo NoBepTatTh-
€A 0 KOPM M0304Ka, fie (hOPMYIOTb FeTEPOTOMNIYHI CUHANCHU 3 JeHApUTa-
MU KNiTUH-3epeH [33].

Ha paHmii yac icHye HeBenuka KifnbKiCTb [JaHWX BiAHOCHO edek-
TWBHOCTI BiJHOBHOrO NiKYBaHHA HACNIAKIB YLIKOLKEHHA M0O304Ka [25,
36, 37]. NMepcnekTMBHUM METOAOM BiAHOBNEHHS pyHKLUiA LIHC 3 Toukm
30py MOX/MBOrO KNiHIYHOrO BUKOPUCTAHHSA HAa [AaHUA 4ac BBAXAETHCA
TPAHCNNAHTALif TKaHWHW HI0X0BOI UnbynuHn (TTHL]) 3pinoro opraHis-
MY, OAHAK Hanobinbll BMBYEHUM Ha mogeni YMT — TpaHcnnaHTauis de-
TanbHOi HepBOBOI TKaHNUHN (TOHT) [38-41]. [pu BUKOPUCTaHHI KOXKHOMO
i3 BKa3aHNX METO/iB NO3UTUBHUIA (DYHKLIOHANbHIIA e(DEKT AOCAraeThes,
B OCHOBHOMY, LUASXOM CTUMYNALiT ayTOreHHWX HeMponnacTUyHUX pe-
reHepalinHux npoLecis. Bnnue HelpoTpaHcnnaxTauii Ha ¢opmyBaHHs
CUMNTOMY TiNOTOHIT HE BUBYEHWA, LLLO, NOPAL i3 BUKNAAEHUM BULLE, CTa-
10 NepeayMOoBOI0 4151 NPOBEAEHHS JAHOT0 JOCHIIKEHHS.

MATEPIANN TA METOAU

Y AKOCTi eKCMepuMeHTanbHUX TBApUH BMKOPWUCTOBYBANWM CTaTe-
BO3PINMX LLypiB-camoK, Barot 250-300 r, cepefHbOro BiKy 5,5 Mic.
3 BUBOAKY BiBapito Y «IHCTUTYT Helipoxipyprii imeHi akag. A. 1. Pomo-
naHoBa HAMH». Yci maHinynsuii npoBoAnnn 3 ypaxyBaHHAM iCHY4UX
HOpM GioeTukn. byno cchopmoBaHo HacTynHi rpynu TBapuH: 1) rpyna
«KOHTpOMb-1» (K-1), TBapuHam SKOi HaHOCWUNW JIOKanbHYy [030BaHy
TpaBMy NiBOI NiBKYNi M0O304Ka CepeaHbOro CTyneHs TsXkocTi (n = 30);
2) rpyna «KoHTponb-2» (K-2), TBapuHam fKoi Ha 7-y mo6y nicns HaHe-
CEHHA NOKasbHOI [,030BaHOI TPaBMM J1iBOI NiBKY/i M0O304Ka NPOBOAUIN
MOBTOPHE XipypriyHe BTPYYaHHS 3 MEXaHiYHUM OYWLLEHHAM BOTHMLLA
3a6MTTA MO304Ka LLASAXOM BUAANIEHHAM HEKpPOTUYHUX Mac (n = 21); 3)
rpyna «TOHT», TBapuHam fKoi Ha 7-y fo6y nicns nokanbHOi 4030BaHOI
TpaBMy NiBOI NiBKY/i MO304Ka NPOBOAMAN XipypridHe BTPYyYaHHs 3 Me-
XaHIYHUM OYWLLEHHAM BOTHWLWIA 3a6UTTA Bifj HEKPOTUYHUX Mac Ta Mo-
[anbLLUOK HEranHoK TPaHCNIaHTaLie0 Y CDOPMOBAHNIA AeEKT TKAHWHN
MiBKyni M0304Ka (HparMeHTy asioreHHoi heTasibHOi HEepBOBOI TKaHWHU
18 no6u recrauii (n = 20); 4) rpyna «TTHL», TBapuHam fiKoi Ha 7-y o6y
nicns NoKanbHOI [030BaHOI TpaBMM NiBOI NiBKYAI M0O304Ka NPOBOANIY
XipypriyHe BTPY4aHHS 3 MEXaHi4YHUM OYULLEHHAM BOTHULLA 3a6UTTH Bif
HEKPOTUYHMX MAC Ta NOAANbLUOK HeranHoK TpaHcnnaHTauiet y cdop-
MOBaHWi AeeKT TKaHWHW NiBKY/i MO304Ka (DPArMeHTy anoreHHoi Tka-
HUHW 3PiN0i HIOXOBOT UMBYRMHN (n = 21); 5) rpyna «®H», TBapMHaM K0T
Ha 7-y [o6y nicns HaHeCeHHs TPaBMW MO304Ka MPOBOAWSIN MOBTOPHE
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Xipypri4He BTPYH4aHHS 3 MeXaHi4HUM QYULLEHHAM BOrHMLIA 3a6UTTH Bif
HEKPOTUYHUX Mac Ta NOJANbLLIOK HEranHoW TpaHCcnnaHTauliel y cdop-
MOBaHUN Jed)eKT TKAHUHW NiBKYNi MO304Ka anoreHHoi eTanbHOi HUPKK
(n = 20); 6) rpyna iHTakTHUX TBapuH (n = 13). [pyny 3 TpaHcnnaHTauieo
aNI0TeHHOI heTanbHOT HUPKK 6YN0 CPOPMOBAHO A KOHTPOMK Creuu-
(hi4HOCTI BNANBY TPAHCNNAHTOBAHWUX TKAHWUH HERPOTrEHHOr0 MOX0MKEHHS
Ha TPaBMOBaHMIN MO30Y4OK.

OnepaTuBHi BTpyYaHHA 3AiACHIOBANW Nif 3arafbHUM 3HEOOJEH-
HAM, L0 A0CAranocs LWASXOM BHYTPILUHbOOYEPEBUHHOMO BBEAEHHS Cy-
Milli pO34mMHiB Kcunasuny («Sedazin», Biowet, Monblya) 3 po3paxyHKy
15 mr/kr macu Ta Ketaminy («Calypsol», Gedeon Rihter, YroplimHa)
3 po3paxyHKy 70 Mr/Kr macu Tina ekcrnepuMeHTanbHOi TBapuHu. [licns
BWUJANEHHS LLEPCTUCTOrO MOKPWUBY FONOBW Ta BEPXHbOI LUWAHOI AiNAHKN,
[e3iHMeKLT LKIpN 5%-HUM CNUPTOBUM PO3YNHOM A04Y HA PiBHI 30BHILU-
HbOr0 NOTUIMYHOTO rPE6HA NPOBOAMIMN NO3A0BXHIN NiHIAHWA PO3PI3 LUKi-
pw, BIACTYNUBLUIK HA 3-4 MM Bif CepeAnHHOI MiHii niBopyd. MoTuanyHy Ta
YaCTUHY NiBOI TIM'AHOI KICTKM CKeneTyBanu, (hpe3oBnid OTBIp HaKNaganu
Ha NycLji NOTUIIMYHOT KiCTKW, BIACTYNMBLUK HA 3 MM Bif NiBOI TifKK NsM6-
[OBUHOIO LIBA Ta HA 5-7 MM Bif cepeanHHoI ninii. OTBip posLLMptoBany
[0 pO3MipiB TpenaHaLinoro BikHa aiameTpom 5 MM, TBepLy MO3K0OBY 060-
noHky (TMO) 3anuwany iHTakTHO0. TBapuHy hikcyBann Ha onepauiintHomy
CTO/IMKY YepeBLieM [OHU3Y, rofnoBy hikCcyBanu nnackumu 60KOBUMN 3a-
TUcKayamu. lMpucTpiit Ans HAHECEHHs TPaBMU CKNafascs 3 MPY>XUHHOMO
YAApHUKA Ta METanesoi NNaCcTUHN 3 PEECTPYIOYNMI TEH30ENEMEHTaMK, 10
AKOi NeprneHAaNKYNAPHO XXOPCTKO DiKCyBaIu CTPUXKEHb 3i 3MIHHOK0 JOBXU-
HOt0, AiameTpom 3 MM [42]. BinbHuii KiHeub CTPUXXHSA BBOAWNW B Tpena-
HauiHWiA oTBip BNpUTYN A0 noBepxHi TMO. MnacTuHy XopcTko dikcyBa-
NN Hag NpeaMETHAM CTONMKOM JOAATKOBUMU 3aTucKaYamu. MpyXuHHMIA
YAAPHUK (iKCyBann Haj NiacTMHO, a MOro 600K NigBoANMAN 40 NPOoeKLii
TOYKM KDINIEHHS YAAPHOTO CTPYKHS HA MPOTWEXHI NOBEPXHi MiacTu-
HW. Yoap 6oiika i3 cunoto 81,79 H nepepasascs Yepes cTpukeHb Ha TMO
Ta npunerny Mo3koBy pevoBuHy. lMapanenbHo Bigbysanaca aedopmalis
MNaCcTUHN 3 TEH30€NeMeHTaML, L0 PEECTPYBANM 3a [I0NOMOr0I0 aHanoro-
BO-LMHPOBOrO NEpeTBOPIOBaYa Y BUMMAAI TEH30rpatdivHOi KpUBOI.

Micns HaHeceHHs TpaBMM NPOBOAWAN reMOCTa3, anoHeBpo3 Ta 3a-
WNBaNu LWKipy NOLWAPOBO nosiamMmigHUMM XipYpriYHUMU HUTKaMK, Li-
NAHKY paHu 06po6nanu 5%-HuUm cnUpPTOBMM PO3YUHOM HOAY. TBAPUHU
npoTarom 2-4 rog ytpumysanucs npu Temnepartypi nositps 30-33 °C,
B MOJanbLIOMy — Y CcneuianbHUX KNiTkax no 3-6 0COOUH Yy KOXHIi npu
cepefHii Temnepatypi 21-24 °C 1a 32 yMOB NMOCTIAHOrO BEHTUTIOBAHHS
NPUMILLEHHS.

[MoBTOpHI XipyprivHi BTpy4aHHsa y rpynax K-2, TOHT, TTHL, ta ®H
NPOBOAWN HA 7-y [O6Y EKCMEPUMEHTY, 0CepeaoK 3abuTTa oYuLLani Bif
HEKPOTWUYHUX MaC, TPAHCNAHTaLit0 oparmMeHTiB NEBHOr0 BUAY TKAHWUHU
3[iNCHIOBANN y CCPOPMOBAHE TakM YUHOM NOXKE. TKaHWUHY HIOXOBOI LiU-
OYNMHM OTPUMYBANIM Y CTATEBO3PINMX CaMoK LUypiB 6inoi 6e3nopogHOl
NiHii BikOM 5,5 MiC ofpasy X nicng 3a6uUTTH LUNSAXOM Nepeao3yBaHHs

CYMiLLIi ONKUCaHNX BULLE HAPKOTUYHIX 3aC006iB. B CTEPUNIbHUX yMOBaX Ma-
Tepian MakcumanbHO OYULLANKA Bif, CYAUHHOI 060MI0HKK, NOAPIOHIOBANN
Ha pparmMeHTn Po3Mipom 2x3 MM. AflOreHHy petanbHy HepBOBY TKAHWUHY
Ta TKaHWHY peTanbHOi HUPKK oTpumyBanu Ha 18-y fo6y recrauii, op-
MyBanu parmMeHTn po3mMipoM 2x3 MM, Ki 10 MOMEHTY TpaHCnnaHTaLii
yTpuMyBanu y (isionorivyHoMy po34uHi npu Temneparypi 37°C.

OuiHKy CTaHy CTaTOKOOPAWHATOPHOI CAepu eKcnepuMeHTanbHNX
TBAPMH NPOBOAMMN 32 JONOMOIOK TECTy «XoAbbu no 6pycky» — beam
walking test (BWT), 3riiHO i3 7-6aNbHOI0 LUKANOL, IKa JO3BONSE 3 BUCO-
KO0 TOYHICTIO BM3HA4YMTN PiBEHb (PYHKLi CTATOKOOPAMHATOPHOI cdhepu
(taén. 1) [43]. TecT npoBoAMAM 32 AONOMOrOK 6PYCKa LMPUHOKO 2 CM
i JOBXWHOI0 122 CM, BCTAHOBJIEHOrO Nif KyTOM 18° y HanpsmKy pyxy.
Ha KiHUi 6pycka MOHTYBann 3akpuTy OCBITNEHY KOMIpPKY 3 ieto. Mpoxo-
[DKeHHs TBapuHamn BWT peecTpyBanu Ha aHanorosy Bigeokamepy SONY
CCD-TRV408E (Sony Co., AAnoHis). [Mepef noyaTkom ekcnepumeHTy npo-
TATOM 2 TWKHIB NiaA0CNiAHMX TBapWUH HaBYaIM NPaBMibHO BUKOHYBATM
TecT. TBapuH, AKi Nicns Kypcy HaB4yaHHA BUKOHYBanu BWT 3 nomunkamum,
B KCMEPUMEHT He BKKOYanm.

[lig 4ac ekcnepumeHTy y BCix rpynax BWT npoBogunu, noYnHaruu
3 3-i §o6wn nicns NepLIoro onepaTUBHONO BTPYYaAHHS, L0 NOSACHKETLCA
TPUBANMUM BiZHOBNEHHAM PYXOBOI aKTWBHOCTI TBApWH Nicns BUXoZy i3
CTaHy onepauiiHoro Hapkosy. Y nojanblioMy TECTYBaHHS KOXHOI TBa-
PUHK MPOBOAMIM LWOTPMA06M. TeCTyBaHHS KOXHOI TBapUHU BKMHOYAN0
TPW CNPO6Y, Pe3ynbTaT TECTYBAHHSA PO3PaxX0BYBaNN AK CEpeSHE apudme-
TWUYHE iy POBOTI 03Ha4yBanM AK Noka3HUK dyHKLii (M) cratokoopanHa-
TOPHOI cdrepu TBapuHN. MakcumanbHUin TepMiH CNOCTEPEXXEHHS TBAPUH
cknapnas 60 fio.

3 MeTol0 AeTanisauii faHuX LLOAO AWHamikn nepebiry BigHOBHOIO
npouecy NpoBOAWUNIN AOCMILKEHHA AWHAMIKM BennyuHu npupocty Mo
(AN®). Ockinbkn NpoTArOM NepLunx ABox Ai6 nicns HAHECEHHS TpaBMu
MO0304Ka 3 OrfSay Ha CKNaaHwid nicnsonepaviiiHuit cTaH TBApWUH BU3HA-
YeHHA 1O He NMpoBOAWSIM, MOMEHT 3aBepLUEHHS NafiHHA 3HaYeHb M
nicns TpaBMU 3anMLLNBCA HE3'ACOBAHUM. 3a TakuX yMOB abCOOTHA Be-
NNYMHA NagiHHa MO NpoTAroM NepLUnX TpbOoX Ai6 eKCNepUMEHTY 3HA4YHO
nepesuLLyBana abcontoTHi BennyuHu AMND, pospaxoBaHi NPOTArOM no-
[anbLIoro npoLecy BiJHOBJIEHHS, L0 YHEMOXNBIIOBANO iX AeTanbHUiA
aHanis. Tomy yMOBHO MpuiAManu, Lo NpoTAroM TPeTboi Jo6M ekcnepu-
MeHTy AMN® CTaHOBMB TPETIO YaCTUHY Bif BENNYUHK nafiHHs M ynpo-
L0BX nepLunx Tpbox Ai6: AMN®cranom va 3 aosy = (7 — M Pcranom va 3 gosy)/3.

3 MeTOK0 HiBeMIoBaHHA APi6HIUX 4acoBuX Bapiauiint AM®, ykpynHeHHs
A06COMKOTHUX BEJTMYUH ii 3HAYEHHSI, MPOTATOM YCbOro NOAANbLLLOro nepio-
[y eKCNepuMeHTY Liei NOKa3HUK po3paxoByBanu Ak 3miHy M1 3a 6 fi6
cnoctepexeHHs: AMN® = M®2 — [1®4, ge MNP1— NOKA3HUK PyXOBOi AKTUB-
HOCTI, BU3Ha4YeHWin wnsaxom BWT, ctaHOM Ha no4atok 06paHoro 6-40-
60BOro nepiofy cnocrepexeHHs; Md2 — NOKa3HUK Pyx0BOi aKTUBHOCTI,
BU3Ha4YeHNin Wwnaxom BWT, cTaHOM Ha KiHeub 06paHoro 6-4060BOro ne-
piofly CNOCTEPeXeHHS.

Tabnuug 1. LLIkana nna oLjHKW CTaHy CTaTo-kOOPAUHATOPHOI CCDepy TBAPKH Nif 4ac BUKOHaHHA BIVT.

7 6anis

6 6anis
5 6anis

i TPOJOBXYE PYX.

X nicns nocagkn Ha 6pycok.
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MigpocnigHa TBapyUHa MeHLLEe JBOX PasiB 0CTYNAETLCA NPU NPOXOMKEHHI BCi€i TPAEKTOPIi 04HOHANPABNEHOr0 PyXy No 6PYCKY.

Mpu NPOXOMKEHHI BCi€i TPAeKTOpii 04HOHANPABNEHOr0 PyXy No 6PYCKY TBAPMHA OCTYNAETLCA Y MEHLL HiXX 50% BUKOHAHUX KPOKIB.
Mpu NPOXOMKEHHI BCi€i TPAeKTOpii 04HOHANPABNEHOr0 PyXy No 6PYCKY TBAPMHA OCTYNAETHCA Y 6iNbLL HiXX 50% BUKOHAHUX KPOKIB.

Mpu NPOXOMXKEHHI BCi€i TpaeKTOopii 04HOHANPABNEHOro pyxy no 6pYCKy TBAPMHA OCTYNAETLCA | X04a 6 OLMH Pa3 MOBHICTIO 3iCKOB3YE
3 6pycKa 3aHIMM KiHLiBKamMu ane, yTpMMaBLLUCh 3a HbOTO NepeSHiMK KiHLiBKaMK, MOBEPTAETLCSA HA 6PYCOK

MinnocnigHa TBapMHa NepecyBaeThesl o 6pyCcKy NOB3KOM, HA YepeBi.

MigpocnigHa TBapuHa He MOXKe nepecysaTucs no 6pycKy, npy nocafui Ha 6pyCoK 0XOME NOro KiHLIBKaMU, TPUMAIOYNUCH CMIMHOK
[0BEpXY, nepebyBae Mamxe HepyxoMo, OfHAK He nafae, TPUBANIA Hac YTPUMYOUN PiBHOBArY.

MigpocnigHa TBapyUHa He MOXKE aHi nepecyBaTncs Nno 6pycKy, aHi yTpuMyBaTy TpUBanWiA Yac piBHOBAry, nafatyy oapasy



CTatncTuyHy 06p0O6KY Pe3ynbratis LOCNILKEHHS PYXOBOi aKTUBHOCTI
eKCMepPUMEHTANTbHIX TBAPUH, @ TaKOX iIMYHONOTYHUX AOCAIMKEHb MPO-
BOAMAN 32 [OMOMOrol MporpamHoro 3abesneveHHs Matlab R2010B
(Mathworks, CLLUA). [1ns ouiHK1 BOCTOBIPHOCTI Pi3HMLI CePeaHiX 3HAa4YEHb
N® mix rpynamu BukopuctoBysanu U-tect MaHHa-YiTHi. Anpokcumalito
OTPUMAHMX LMPOBUX [AHUX NMPOBOAMIM 3 LONOMOrOK CTaHAAPTHOrO
nporpamHoro nakety Microsoft Excel. Tpn LbOMy BUKOPUCTOBYBANM MO-
NiHOMiaNbHy anpoKCcUMaLlito AaHuX 3 Mipoto nosniHoma 6.

PE3Y/IbTATN TA iX 06 OBOPEHHS

AHania auHamikn MNd, npoBeaeHNIA y HALWLINX NONEPeaHiX AOCNIAKEH-
HAX [44], 3aCBi4MB, L0 PE3Y/bTATUBHICTb BiAHOBHOMO MPOLECY HaHMX-
ya y rpyni ®H, gewo suwa y rpynax K-1 ta K-2, icToTHo Buwa y rpyni
TTHL, i makcumanbHa y rpyni TOHT (pue. 1).

Tak, npupict N® y rpynax K-1, K-2, ®H, TTHL, ta TOHT npotarom
3arasibHOro nepiofly CrocTepeXeHHs cknae BignosigHo 2,1, 2, 1,8, 2
Ta 2,5 6ana, a cTaHoM Ha 60-y 06y eKCnepuMeHTY CepefiHE 3HaYeHHs
M® y BKa3aHux rpynax craHosuno 5,4 +1,2,57+1,62+1,1,6,3+0,7
Ta 6,6 + 0,5 6ana BignosigHo. Mpu ubomy y rpynax ®H ta TTHL, BigHOBHWMIA
npouec MaB TPbOX(a3HUA XapakTep, 3 MAKCUMAIbHOK iHTEHCUBHICTIO
npotarom 3-9-i, 23-27-i 1a 45-57-i pobw, a y rpynax K-1, K-2 i TOHT —
ABOX(ha3HWA, 3 MaKCUMaNbHOK iHTEHCUBHICTIO npoTarom 21-27-i
Ta 45-57-i po6wm (puc. 2).

MpoTarom 2-ro TUXHA eKCnepuMeHTy Halsuwmin npupict MO cno-
crepiranu y rpynax TTHL i ®H, npotsrom 3—4-ro TuxxHis — y rpyni TOHT,
npotarom 2-ro micaus — y rpynax TTHL, K-1 i K-2. OcTaHHiit MOMEHT
Bifj06paXae BiOMMIA hakT BiATEPMIHOBAHOI Y Yaci pereHepauii KniTuH
MypKiHbE Nicns aKCOHOTOMIT — 0CHOBHUX (DYHKLiOHANBHUX OAUHNLb KOPK
M0304Ka [33].
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Puc. 2. nnamika wectngo6osoro npupocty Mo (AM®) B ekcnepumen-

TaJIbHUX rpynax NpoTAroM 3aranbHoro nepiofy CnocTepexxeHHs nicns
noniHOManbHoi anpokcumaLlii 3 koedilieHToM Mipu 6.
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BukopuctaHnit Hamu doyHKLioHanbHUiA TecT BWT [03B0NsE BUSABNSA-
TW Ta OLiHIOBATM He NLIE KOMMEKCHWIA po3naj PYHKLii CTaTOKOOpAu-
HaTOpPHOI ccpepn nNpu TPaBMi MO304KA, a 1 OAMH i3 HANMEHLU BUBYEHUX
Ha CbOTOAHILLHIl feHb NPOsiB MO304KOBOI NATONOrii — rinoTOHit0. ig yac
BUKOHAHHSA TECTY TiNOTOHit0 BUABNANM Y TBAPUH 3 MOKA3HUKOM (DYHKLLT
CTaTOKOOPAMHATOPHOI chepn y 2, 3 Ta AesAKO Mipoto 4 6ann. CumnTom
MPOSBNIABCA Y HEMOXNBOCTI TBAPWHI BifipBaTV Tifl0 Bifi NOBEPXHi 6pyC-
Ka, LU0 M1 BONIEMO TPAKTYBATM He NNLLE SK 03HAKY CMeLmndiqHOi 3axXCHOT
peakuii y BiANOBiAb HA 3HA4YHE MOPYLIEHHS MeXaHi3MiB MiATPUMAHHS piB-
HOBAary Tina (6iNbLLOK Mipoto — Y TBAPUH 3 1D y 2 6anu), a i AK SHUKEH-
HAl TOHYCY MA3iB-PO3ruHaYiB KiHLiBOK (6iNbLLIOK MipOK y TBapuH 3 Md
y 3 1a 4 6anu). Kpim T0ro, BUBYat04N CneLmdiky pyxis nanamu y MOMeHT
NPOMaxyBaHHA, MU AIALLAN BUCHOBKY, L0 MOMUIKW Y BUKOHAHHI KPOKO-
BUX PyXiB Mif 4ac BWT moxyTb 6yTW NOB’A3aHi He LLe 3 NOPYLLIEHHAM
MexaHi3my 3a6e3ne4eHHs TOYHOCTi PYXOBMX PeaKLin (OCKINbKY Ui peakLii
TBApPMHU BUKOHYKOTb MICNS TPUBANOr0 HaBYaHHSA, a TOMY iX BUKOHAHHS
MEHLLOK MipOt0 3aneXnTb Bifl MOTOYHOI KOPEKLLT MO30YKOM i €, 3HAYHUM
4HOM, aBTOMATM30BAHOI0 PeakLieto), a i 3 cnabkicTio M’a3iB, 0CO6NNBO
a[AyKTOPiB 3adHiX KiHUiBOK. OAHaK rinOTETUYHICTb Takoro poay npu-
MyLLieHb He [Jae 3MOrK acouitoBaTh MEHLL BUPXEHi BapiaHTW rinoTOHIT
3i 3Ha4YeHHaM 1D BuLe 4 6anis. GCTOCOBHO TBAapWH, Y Akux M® Bru3Havanm
Ha piBHi 4 6anis, HAMU He BUSIBIIEHO OLHOPIAHOCTI CTOCOBHO CTaHy TOHYCY
M’13iB-pO3r1HAYiB: Nif 4ac AOCNIMKEHHS MU CNOCTEPIrani K noBHe, Tak
i 4aCTKOBE (TUMYaCOBE, 3 HU3bKUM PO3TALLYBAHHAM YepeBLs Haf 6pyc-
KOM) MiATPUMAHHA MacK Tina NpoTArOM PyXy TBapWUHU Bif MO4YATKy A0
KiHLA TeCTOBOI TPAEKTOPIi. 3BaXat04N Ha Le, Ans aHanidy CTaHy TOHyCy
M’13iB Micns TpaBMW MO304Ka Ta Pi3HIX BULLiB HEMPOTPaHCNNaHTaLlii HamMu
6ynu BifibpaHi nuwe Ti TBAPUHK, Y AKUX HA 3-10 JOOY MiCNA HAHECEHHA
Tpasmu MO BuABNANM Ha piBHI cTporo meHwomy 4 6anis (Md<4). CraH
BUPAXEHOI rinoToHii acouitoBanu 3 MNP y 3 6anu, 3Ha4HO BUPKEHOI —
rinoTeTnyHo 3 MNP y 2 6anu, cnabkoi— 3 Nd y 4 6anu. 3rigHo 3 LuMu Kpiu-
Tepiamu 6yno cTBopeHo BuUGipku: rpyna K-1 — 15 tBapuH, K-2 — 6, ®H -
6, TTHL, - 6, TOHT — 7 TRapuH.

AHani3 guHamikn 3miHn N® y 3a3Ha4eHnx BUBIpKax eKCnepumeH-
TaJIbHUX TPYN BWUABMB iCTOTHY Pi3HWLIO Bif BUSBNEHUX 0COGNMBOCTEN
BiAHOBMEHHSA (PYHKLIT B Linomy no rpynax (pue. 3, 4). Y Bnbipui 3 rpynu
K-1 Ha 3-t0 poby cepeaHin M ctaHosus 2,7, Ha 30-y — 4,5, Ha 60-y —
5,3 6ana (pumc. 3 a, 6); npotarom nepiofly cnoctepexeHHs MNd noaso-
t0BaBCA (3pocTaB Ha 2,6 6ana), npu4yomy cytTeBe 36inblieHHs 1D
crnocTepirann K NPOTAroM NepLioro, TaK i NpoTAromM Apyroro micaus
(signosigHo Ha 1,8 Ta 0,8 6ana). Mpotarom 33-42 fi6 cnoctepiranu
cytTeBmin perpec MN® (3 4,7 po 4 6anis), AKNiA 3rofoM 3amiHi0BaBCA
NoJanbLINM MPOrPecoM 3 YMOBIMbHEHHAM A0 KiHUA €KCMepuMeHTY.
LLBuakicts 3miHn M® y uinn BMGIpUi Bigobpaxana Taky 0Co6MMBICTb
NVHaMiKK: BifjBHa4anu Aga ii makcumymmn Ha 9-21-y ta 39-57-y mobu
cnocTepexeHHs (puc. 4 a). PiBHda 4 6anis TBapuHK Liei BMOIpKN Aocs-
ranu no 27-i pobu, 5 6anis (rin0TETUYHO — BiACYTHICTb (DYHKLIOHANbHO
3HAYMMOI rinOTOHIT) — nuwe 1o 48-i nobu.

Y Bubipui 3 rpynu K-2 Ha 3-t0 noby cepeaHiin M® craHoBuB 3,
Ha 30-y —4,2, Ha 60-y — 5,6 6ana (puc. 3 a, 6); npoTarom nepiofy cnocTe-
pexenHa Md npakTMyHO NOLBOKOBABCA (3poCTaB Ha 2,6 6ana), 3aranb-
HUI npupicT M® npoTarom NepLIoro Ta Apyroro micsus 6ys npakTUHHO
pisHosenukum (1,2 Ta 1,4 6ana BignosigHo). Mpu LbOMyY NPOTArOM nep-
wunx 18 pi6 ekcnepumeHty N® npakTUYHO HE 3MiHIOBABCA (3aranbHui
npupict — 0 6anis), HeyxuibHe, NOCTynoBse 36inbLueHHA MO 3i cTanot
LUBWAKICTIO BiA3Ha4Yanu, noyuHaroym 3 21-i nobu i 00 KiHus ekcnepu-
MeHTy. LLBuakicTe 3miHn M® npotarom LbOro nepiogy Konusanacs
y mexax 0,5 6ana (3a 6 [i6) 3 TEHLEHLIE0 [0 NOCTYNOBOr0 3MEHLLIEHHS:
(puc. 4 a). PiBua 4 6anis TBapuHu BMGipkM pocarann go 30-i gobw,
5 6anis — 10 42-i no6bw.

Y Bubipkax rpyn ®H, TTHL ta TOHT guHamika [P icToTHO pis-
Hunacs. Y Bubipui 3 rpynu ®H Ha 3-t0 foby cepeprinn 1O craHosuB
3 6anu, Ha 30-y — 5, Ha 60-y — 4,8 6ana (puc. 3, 4); npoTarom nepiogy
cnoctepexeHHs M 36inblyBascs Ha 1,8 6ana, NPOTAroM MepLioro
micaus — Ha 2 6ana, NpoTAroM Lpyroro — KoivBaecsa B Mexax 5 6anis
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1.5
"
1 /J . -,
: k |

g o Y ik
S , . 8 ;
2 ;
€ o 4 /
g 03 J /39 ‘({9-'45/
H | /7
H N
H i k 3 /
305 1 - —
g / -
g ;
= f 4
§ i
3 - -

E e K1
4 i K-
—® -O0H

--e--TTHU [ |
—&— TOHT
-2
a Mepioau cnocTepexenHs, 4061
15
TTHU,
1 /,' .
K-2 |
° K-1
s 05
&
5 ] N -
© P 8
If b TN\ !
2 L o - :
s 0 N B o~ A
z 03 39 915 | s217| 2127 | 2733 | 3339 [3945 [ASST | 5157 | 57%:60
a .
S
H
=
g
H
3

-05 { 1
R -

6 Nepioaw cnocTepexetHs, Ao6u
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MO304KOBOI0 FiMOTOHIE0, BUOPAHNX 3 KOXXHOI eKCepuMeHTanbHoi rpynu (a);

6 — noniHomanbHa anpokcumMaLis nepBUHHAX JaHWX, Mipa nosiHoma — 6.
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3 TEHJEHLUIE0 A0 3HWKEHHS. Hanbinblu iHTeHCUBHWIA nporpec MN® cno-
cTepiranu npoTarom neplumx 9 ni6 ekcnepumeHTy (puc. 3 a, 6; 4 a),
anpotarom 9-27 fi6 Bif6ysanocs MeHL WBKUAKe 36inblieHHs MO (AN —
0,3 6ana/6 pi6). PieHa 4 6anis TBApWUHU Li€i BUOIPKKM LOCArann yxe
Ha 9-y no6y, 5 6anis — Ha 30-y.

[unamika M@ y Bubipui 3 rpynu TTHL, npotdrom nepworo micsus
eKcnepumMeHTy 6yna aHanoriqyHot Takii y Bubipui rpynu ©H (pue. 3, 4),
32 BUKJTIOYEHHSAM TOrO (PaKTy, Lo (hasu Weuakoro (3-9 go6a) Ta nosinb-
HOro (9-27 fo6a) 36inbLueHHs MO y Uit BUBipLi 6y YiTKO BiAMEXOBaHi
y yaci: npotarom 9-15-i go6u npupict MO npakTU4HO He BiA3Ha4anu
(puc. 4 a). JocTosipHuit aHania guHamikn M® y Bubipui rpynn TTHL
NpOTArOM JPYroro MicauUs eKCrnepuMeHTY 3[iACHUTM He BAANOCS Yepe3
HEJO0CTATHIO KiNbKiCTb TBAPUH TAKOro TEPMIHY CNOCTEPEXEHHA. TUM He
MEHLL MOXHA CTBEPAXYBaTW, L0 piBHA 4 6anis MO y win BUGipui (9K
iy BUGipui 3 rpynu ®H) gocaras yxe Ha 9-y 406y ekcrepumMeHTy, 5 6anis —
o4eBuHo, nicna 30-i gobw.

[uHamika N y ubipui rpynu TOTH npoTarom nepwux 15 gi6é npak-
TUYHO He Bigpi3HAnacs Big BuUsAneHoi ana Bu6ipok rpyn ®H ta TTHL,
(puc. 3 a, 6): craHom Ha 3-to moby Md cknapaB 3 6anu, Ha 15-y —
4,5 6ana. ®aza AeLlo CTPUMAHILLIOro LWBUAKOrO POCTY Y Wil BUBIpL, AK iy
[BOX nonepegHix, o6mexxyanacs 9-t0 10600 ekcnepumeHTy (pue. 3 a, 6;
4 a). Y nopanbluomy Bifj3Ha4Yanu HeyxunbHe MoBinbHe 3pocTaHHs MO o
33-i mobu 3i 3pocTarynm 3HadeHHsm AM® (0,4; 0,6; 0,9 6anis/6 Aib).
L dhaza pizHunacs Big asn nosinbHoro pocty M® y subipkax rpyn ®H
1a TTHL, nepeaycim, 6inblunmn 3Ha4eHHAMYU AMND. 3aBaskn Takili guHa-
mili, ctaHom Ha 30-y go6y cnoctepexxeHHs D y Bubipui cknas 6,5 6ana,
CYTTEBO NEPEBULLYHOYW aHANOTYHIUIA MOKAZHUX Y BUOIPKAX YCIX IHLLINX rpyn.
[TpoTarom gpyroro micaua cnocrepirany Wengky craéinizauito M Ha pisHi
6,6 6a/1iB 3 KO/IMBAHHAMM HABKOJIO LibOr0 3HA4YEHHS [0 KiHUS eKCrepuMeH-
Ty (puc. 3 a, 6; 4 a). PiHsa 4 6ani TBapuHM Liei BUBIPKM focsranm Ha 9-y
n06y, 5 6anie —Ha 21-y.

Buxonsum 3 OTpUMaHUX aHUX, MOXHA CTBEPIKYBATH, L0 TBAPUHN
3 HaMBAX41M BapiaHTOM TPaBMW NPOABASAIOTE iHLLY AUHAMIKY BiJHOBHOIO
npouecy. Ha BigMiHy Bifl 3aranbHUX rpyn, cnif BUAINATA LOHaNMeHLe
3 BapiaHTu nepebiry BiLHOBHOMO npouecy: y Bubipkax rpyn K-1 1a K-2,
y Bubipkax rpyn ®H ta TTHL, y Bubipui rpynn TOHT. OcHOBHa BiAMiHHICTb
nonsrae y nepe6iry BigHOBHOr0 NPoLecy NpoTAroM NepLLIoro Micaus cno-
CTepeXxeHHs. 3a Lieto 03HaKo cnif Buainatu rpynn K-1 1a K-2 (nosinb-
Hui nepe6ir) i ®H, TTHL ta TOHT (wsunaknii nepebir npotarom 9 4i6, no-
BiNlbHNI1 — npoTarom 9-33 fi6). [poTarom Apyroro Micaus eKcnepumenTy
y Bubipkax rpyn K-1 T1a K-2 cnoctepiranu nosinbHe 36inblueHHs 1O,
y Bubipkax ®H 1a TOHT - cTabinisauito. JTlinepHi no3uuii BubipKK rpynu
TOHT 06ymoBIeHi 3Ha4HOK aKTUBHICTIO Ti€i CKI1af0BOI BiJHOBHOIO Mpo-
Liecy, Wwo obmexeHa Yacosummn pamkamu 9-33 nobu, 10610 2-4 TUXHI
nicNATPABMATUYHOMO Nepioay.

Haibinbl MOBINbHO BiJHOBMIEHHS M’S30BOr0 TOHYCY BifOyBanocs
y BMGipyi rpynu K-1 (TpuBano 7 TWXHIB Nicns HaHeceHHs Tpasmu). [eLo
LUBUALLE Ler npouec BibyBascs y BUOipUi rpynn K-2 (NpoTarom 6 Tux-
HiB). Mpw UbOMy piBeHb 4 6aniB, TO6TO CTaH Nerkoi rinoToHii, Bia3Ha4Yanu
y 060X BUGIpKax Ha KiHelpb nepLuoro micauq. Y subipkax rpyn ®H, TTHL,
Ta TOHT pocArHeHHs CTaHy Nerkoi rinoToHii KOHCTaTyBanu yxe Ha 9-y
106y eKCrepuMeHTy; HOPMOTOHIO (y Mexax BWT) — Ha 21-y (Bubipka
rpynu TOHT) 1a Ha 30-y goby (Bubipku rpyn ®H i TTHLL). Takum yuHom,
HEeApOTPaHCMAHTALIA YUHUTb CYTTEBWIA MOSUTUBHIA BMJIUB HA BiHOBJIEH-
HSl M'I30BOr0 TOHYCY MICNS TPAaBMI MO304Ka.

3rifHO 3 iCHYKYMMUN JAHNMU, MOXKHA NPUNYCKATH, L0 KOpa MO30Y-
Ka Bificunae edpepeHTHi BOIOKHA A0 NPUCIHKOBNX (BECTUOYNAPHNX) AAep
y CKnagi HWKHbOI Hixku [11]. MegiatopHa cneundika LUnx BNIMBIB He
BCTaHOB/eHa. Kpim TOro, feski aapa Mo304ka (nepefycim aapo Bep-
LUNHK, 3y64acTe AAPO Ta MKMNO3ULIAHI 84pa) BiAcMNalOTb BAAMBK A0
NPUCIHKOBUX A4ep, PETUKYNAPHUX (ciTHacTux) agep OSHOMMEHHOI pe-
4OBUHM CTOBOYpPA MO3KY, 4ePBOHOr0 f4pa Ta CMMHHOMO MO3KY. YCi Ui
MPOoeKLii MOXYTb MaTW 6e3MN0CEPeHE 3HAYEHHA A0 (POPMYBAHHS TO-
HiYHUX BM/MBIB HA MOTOHEPOHM CMUHHOTO MO3KY, NepeayciMm 4Yepes
CUCTEMY HU3XILHUX CEPOTOHIHEPrivYHWX (BiL AAEpP LUBA PETUKYNAPHOI



(hopmadii) Ta HopagpeHeprivyHNX (Big sAep 6NAKUTHOrO MiCL) BONOKOH,
10 326e3MeyytoTb J0OPe BUBYEHUIA MEXaHi3M NiATPUMAHHS 30yANNBOC-
Ti MOTOHENPOHIB Ta TOHYCY CKENeTHUX mM’'a3iB y cnokoi [10]. 3Baxarouu
Ha Te, L0 OCHOBHMI 06’€M NPOEKLA KOPU MO304Ka DOPMYHOTb BOJIOK-
Ha rpyluonofi6Hux HeipoHi (FTAMK-epriyHi, TO6TO ranbMiBHi KNiTUHK),
A0ep M0304Ka — B OCHOBHOMY 36Y[pKYBasbHi BONIOKHA, BUHWKAE NUTAHHS
L1010 MOX/IMBOr0 MexaHi3My PO3BUTKY FiNOTOHIi MPuM YLUKOIKEHHI came
KOpM M0304Ka. AZKe NPy YLUKOKEHHI nonynsuii rpyonofi6Hux Heipo-
HiB BUPAXEHICTb raibMiBHOIO BMUBY HA HEMPOHU fep MO304Ka i BECTU-
OYNApHUX ALep NOBMHHA 3MEHLLYBATUCS, L0 03Ha4a€ 36iNbLUEHHS aKTVB-
HOCTIi LX HeAPOHIB i, BIANOBIAHO, IX FiNOTETUYHOrO BMAKBY HA CUCTEMY
NiATPUMAHHA M’30BOr0 TOHycy. O4eBWAHO, BIfAMOBiAb HA Le NUTAHHA
CNif LWyKaTW y apXiTeKTypi Ta MeAiaToOPHIl cneumndill 38°A3KiB MiXX KOPOH
MO304Ka Ta BECTUOYNAPHUMM SAPaMU, ALPAMU MO304KA Ta HU3XIZHUMN

www.transplantology.org

CEePOTOHIH- i agpeHepriyHumi cuctemamu. OKpim TOro, cnig BpaxoByBa-
T, WO TSHKKA TPaBMa M0304Ka, HaHeCeHa Npu yaapi N0 NoBepXHi NOro
Kopu, 6e3CYMHIBHO, CYNPOBOMXKYETHCA (DOPMYBAHHAM BOMHWLLA HEKPO-
3y Ta HabpsiKy MO3KOBOI PEYOBIHM, LLLO BUXOANTb JANIEKO 3a MeXi Kopu
M0304Ka. Lle 03Ha4ae 3any4eHHs y NaTONOriYHNIA NPOLLEC HEPOHIB saep
M0304Ka. BaxnuBo, L0 Y pasi AMCTOHII, TIEH0 Y1 iHLLOK MipOH NOB’A3aH0T
3 NaTonorield MO304Ka, BUAANEHHS 0CTAaHHbOr0 NPU3BOAUTL A0 3HUKHEH-
HSi CUMNTOMATUKN LbOro posnagy [45]. HacamkiHeub, rinoToHiA y AeLwo
BiATEPMiHOBAHOMY NepioAi TPaBMaTUYHOr0 NpoLiecy Moxke 6yTit 06yMOB-
NeHa HagMipHOK akTuBHicT0 FTAMK-epriqyHmnx rpywonogi6Hux HempoHis
KOpW, BOTHULLA SAKOT L{iSIKOM MOXYTb BUHWUKATM BHACMILOK MicnaTpaBma-
TUYHOI NepebynoBU HeMPOHaNbHOI Mepexi M0o304ka. [poTe BiAMOBIAI HA
Ui NUTaHHs NOTPeBYITb NOAANbLUMX PETENbHUX AOCAIMKEHb (HEHOMEHY
MO304KO0BOI TiMOTOHil.

HOPMAM.

NETHUX M’A3IB.

KOMMEKC PI3HOMAHOBMX EKCMEPUMEHTAIIbHUX AOCTIIKEHD, CNPSAMOBAHIX HA NMOPIBHANBHUIA AHANI3 EOEKTUBHOCTI ME-
TOZY TPAHCMJTAHTALIIT 3 METOK ONTUMISAL| BIZHOBHOTO NIKYBAHHS TPABMATIIYHOT0 YPAXKEHHS MO304KY, [103BOSISE CTBEP-
[DKYBATH, WO BUKOPUCTAHHSA TTHL| TA TOTH 3ATATIOM MOKPALLYE ®YHKLIOHAJIBHY PE3YJIBTATBHICTH BIJHOBHOIO MPOLIECY
| € NEPCNEKTUBHM 3 OMNAAY HA MOXIBE KITIHIYHE BNPOBAIPKEHHA Y OB’EMI, LLIO HE CYMNEPEYUTL ICHYIOYM BIOETUYHUM

CYKYMHICTb OTPUMAHINX HAMI JAHIX, A TAKOXX HABINbLL BATOMUX BAHIX JITEPATYPY, JO3BOIAE NMPUMYCKATH, LLIO BICOKA
IHTEHCMBHICTb BIAHOBHOI O MPOLIECY MPOTATOM APYIOro TXXHA EKCMEPUMEHTY XAPAKTEPHA [I/14 TPYMN ®H TA TTHL, NMOB’A3AHA
3 MPOAHTIOTEHHIM, Y TPYTI TTHL, — TAKOX | IPOHEAPONACTUHHIM BMIMBOM TPAHCTTAHTATIB HA TKAHUHY MO3O0YKY.

HAMMEHLLA LUBMIKICTb BIAHOBMEHHS M’A30BOI0 TOHYCY XAPAKTEPHA [J1A BIBIPOK KOHTPOJIbHUX TPYM. Y BUBIPKAX TPYI
®H, TTHL TA T®HT OOCATHEHHA CTAHY NEFKOI TMNOTOHII KOHCTATYBAN YXKE HA 9-Y [10BY EKCMEPWMEHTY; HOPMOTOHIO —
HA 21-Y (BUBIPKA TPYMIA TOHT) TA 30-Y [OBY (BUBIPKW TPYI ®H | TTHLI).

TAKAM HYHOM, HEI7IPOT|5’AHCI'|J'IAHTAL[I$I YYHWTb CYTTEBWIA NO3WUTUBHIA BB HA BIAHOBMEHHA M’30BOr0 TOHYCY MICNA
TPABMW MO304KA, LU0, IMOBIPHO, NOB’A3AHO 3 KOMIMEHCATOPHOLO MJTACT4HO0 NEPEBYAOBOK0 HEVPOHAJIbHIIX MEPEX L€
YACTWHW HEPBOBOI CUCTEMIA, OCOBJTMBO CTOCOBHO IXHIX 3B’A3KIB 31 CTOBEYPOBVMIA LIEHTPAMI NIATPUMAHHA TOHYCY CKE-
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