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Pedepar:

1.V npuceprauii Ha HifCcTaBi IPOBEAEHOrO KOMIJIEKCHOTO JNOCJIIIKEHHS MPEICTABIEHO TEOPETUYHE y3araJbHEHHS Ta
HOBU MiJXiJ 10 BUPilIEHHS HayKOBOi IIPO6JIEMY IaTOr€HEe3y CIIACTUYHOCTI Ta BiJHOBHOTO JIIKyBaHHSI TPaBMU
CIIMHHOTO MO3KY. JlOCJIiKeHHsI BUKOHAHO Ha 6innX 6€3N0pOIHUX 1ypax pisHOTo BiKy i cTaTi (n=287; 23
€KCIIEpMMEHTAJIbHI IPyIN). Y SKOCTi MOJIeJIi TPaBMU CIIMHHOTO MO3KY BUKOPHCTAHO JIiBOOIYHMI IIOJIOBUHHUH 10O
[IEPETUH Yy HKHBOIPYLHOMY Biflniisii. Yci BiITHOBHI HEMPOIHKEHEPHI BTPYYaHHS BUKOHAHO Bifjpasy micis
MOJIEJIIOBAaHHS TPAaBMHU Y 30Hi YPKEHHS CIIMHHOTO MO3Ky. [IpoBeieHO KiliHiKO-€KCIIEpUMEHTAJIbHI (1Kaja BBB,
wkasna Ashworth), enekrpodiziosoriuHi, KyJbTypasbHi, MOJIEKYJIIPHO-T€HETUYHi, iMyHOJIOTi4Hi, TaTOMOP(OJIOTiyHi

i MaTeMaTUKO-CTaTUCTUYHI JOCIIIKEHHS. YCTAHOBJIEHO, 0 KOMIIPECiS CHMHHOIO MO3Ky CTOPOHHIM TijIOM CYTTEBO



noripuiye nepeoir criHaJbHOI TPaBMU, YHEMOJKJIMBIIIOE BiIHOBJIEHHS pPyXOBOI (PYHKIIii, TOTEHIII0€ CIAaCTUYHICTb.
[TocTynoBe yCyHEHHS KOMIIpecii CIIMHHOTO MO3KY Y BifjaJleHOMY Iepiofii TpaBMU CYIIPOBOIKYETHCS 3061/IbLIEHHSIM
PYXOBOI aKTMBHOCTI Ta 3MEHUIEHHSIM CIIACTUYHOCTI MApeTUYHOI KiHLiBKM. Ha piBHI TPOSBY NOCTTPaBMaTUYHOI
CIIACTUYHOCTi HasiBHE CYTTeBE 30i/IbIIEHHS CTUMYJISILIIHOTO BIJIMBY HA 30y KyBaJIbHi iHTEPHENPOHM APArJIUCTO]
PEYOBMHM CIIMHHOTO MO3KY, 3MEHIIEHHS - Ha raJibMiBHi iHTEpHENPOHU. B yMOBax CIiHaIbHOI TPAaBMU MOJKJIABA
peastizallist CIiJIbHOTO NaTOreHeTUYHOrO MEeXaHi3My CIIaCTUYHOCTI Ta 60JIbOBOrO CUHIPOMY. Y PEYOBHHI CIIMHHOIO
MO3KY KayJajbHillle piBHs 10r0 [I0JIOBUHHOTO NIEPETUHY BUsBJIEHO 3MeHIIeHHs piBHd MPHK tpunrogan-
rigpoxcunasu-2 (incuuaTepajbHO), BE3UKYJISIPHOrO IEPEHOCHNKA MOHOaMiHiB Slcl8a2 (KOHTpsaTepabHO),
cybonuuuni AMPA-peuentopa riayramaty Gria3 (6iaTepanibHo). 3a3HaueHi 3MiHU He KOPEJIIOIOTh 3 PiBHEM PyXOBOi
(dYHKIII Ta CIACTUYHOCTI incuaTepaabHOi Ta KOHTPJIATePaIbHOI KiHLIBKY. [TpOTIroM Nepuoro Micsis
TPaHCIIJIAaHTALlisl TKAHUHU (PETATIbHOTO MO304Ka MOTEHIII0€ CIIACTUYHICTD, 3PiJI0l HIOXOBOI LIMOYJIMHY - IPUTHIYYE,
110 KOPEJIIOE 3 MeAiaTOpHOIO crieluikoio HaIaIKiB HEMPOreHHUX KJIITUH LIMX IBOX 30H iHTAKTHOT'O MO3KY.
TpaHcnaHTallisi TKAHMHU HIOXOBOI IIMOYJIMHU CYTTEBO MIOTEHIIi€I0 PO3BUTOK TSPKKOTO 60JIbOBOTO CUHIPOMY Y
BiZlajleHOMy I1epiofi TpaBMU, TPAHCIJIAHTAllisl TKAHUHU (PKETaJIbHOTO MO304Ka - 3MeHIye. KceHoTpaHciaHTalis
HEMPOreHHUX CTOBOYPOBUX KJIITUH, CTOBOYPOBUX KJIiTMH KiCTKOBOT'O MO3KY i CTOBOYPOBHUX KJIiTHH HEPBOBOTO
rpebeHs y oeqHaHHI 3 MaKpOIIOPUCTUM TifiporesieM 3abesrevyye BifHOBIEHHS pyxoBoi QyHKIIi apeTuyHoi
KiHLIiBKY B cepelHboMY 10 piBH# 11 6asiB 3a mKkasnoo BBB, noMipHO nifBuinye MMMOBIIBHUI TOHYC M'SI3iB
[IapeTUYHOI KiHI[iBKY IPOTIrOoM 1-2-T0O TUKHS, IOYMHAI0YU 3 3-4-TO MiCsLsl BUSBIISIE AHTUCIIACTUYHUI €(DEKT.
O6MeXXeHHS! CIIOHTaHHOI JIOKOMOTOPHOI aKTUBHOCTI 32 LIMX YMOB TOTipIye BiIHOBJIEHHS PyX0BOi QyHKLi Ta
MIPULIBUJIIYE PO3BUTOK CIIACTUYHOCTI IAPETUYHOI KiHIIiBKU. Y TOBII iIMIIJIAHTOBAHOTO B [IO€JHAHHI 3i
CTOBOYPOBMMU KJIiITUHAMU Tifporesio GOpMYIOThCS OTY>KHI PO3POCTaHHSI HEPBOBUX BOJIOKOH PELIAIIIEHTHOTO
CIIMHHOTO MO3KY. TpaHCIIaHTOBaHI KJIITUHY 36€piraloThCs Y TOBILi Iigporesio NpoTIroM LoHalMeHIIe 7 Mic,
IvdepeHLioYNCh 32 "HellpoHanibHUM (peHOoTHIIOM". Y AuHaMIlli criocTepeskeHHs IJ1s1 BilTBOPEHOTO BULY
CITiHAJIbHOI TPaBMU Ta BUKOPUCTAHUX HEMPOiHKEHEPHUX BTPY4YaHb [IEPEBAKAE NOJATHA KOPEJIALid MK cepegHiMU
3HaYE€HHSIMU (PYHKLII Ta crnacTUYHOCTI. KiliHiuHe BIpOBa[pKEeHHS alpOOOBaHUX Y JOCIiI)KEHH] HOBITHIX BUTIIB
TKaHVHHOI iHXXeHepii CIpUATHME NOKPAIEHHIO PE3YJIbTATIB JIIKyBaHHA CIIiHAJILHOI TPaBMU Ta il HACIiAKiIB.
BusBiieHi natoreHeTH4Hi 3aKOHOMiPHOCT] [1epebiry nocTTpaBMaTUYHOI CIIACTUYHOCTI € IIePCIeKTUBHUMU 1010

IIPOrHO3yBaHHA Ta ]IiKYBaHHH ObOr'o YCKIaOHEHHA TPaBMU CIIMHHOT'O MO3KY.

2. On the basis of a comprehensive study the dissertation presents the theoretical generalization and a new
approach to solving scientific problem of spasticity pathogenesis and restorative treatment of spinal cord injury.
The research has been conducted over albino outbred rats of different age and sex (n=287; 23 experimental
groups), model of injury - left-side spinal cord hemisection at T11 level. The research proposes a model of spinal
cord compression by the biologically compatible foreign body, model of temporary cerebellar hypotonia. The
author has examined as regenerative neuro-engineered interventions three types of immediate tissue
transplantation into the injury zone, 2 different proregenerative matrix implantation, three types of
transplantation of macroporous hydrogel matrix (NeuroGel), associated with stem cells. The behavioral (BBB-
scale), clinical (Ashworth-scale), electrophysiological, cellular electrophysiological, tissue culturing, molecular,
immunological, pathomorphological, mathematical and statistical research has been conducted. Compression of
the spinal cord by biologically compatible foreign body significantly worsens the course of the regeneration
process; during the first 8 weeks the ipsilateral hind limb function indicator (IHL FI) in animals of the group is the
lowest one - 1,30+0,94 points of the BBB-scale; during the 3rd-4th month BI LFI veraciously increases till 2,35+0,95
points of the BBB-scale, which is likely due to the change in the form of a foreign body and its utilization, decrease
of the pressure on the spinal cord. At the 24th week of the observation BI LFI was 2,35+0,95 points of the BBB-
scale. Reducing the spinal cord compression even at the late period of injury significantly improves the efficiency
of the regeneration process. Spasticity is associated with the dorsal horn hyperexcitability resulting from an
increase in excitation and disinhibition occurring in two respective types of sensory interneurons. In the tonic-
firing inhibitory lamina II interneurons, glutamatergic drive was reduced while glycinergic inhibition was
potentiated. In contrast, excitatory drive was boosted to the adapting-firing excitatory lamina II interneurons



while GABA-ergic and glycinergic inhibition was reduced. Thus, increased activity of excitatory interneurons
coupled with the reduced excitability of inhibitory interneurons post-SCI could provide a common mechanism for
chronic pain and spasticity after spinal cord injury. Expression of the matrix RNA (mRNA) proteins Grial-4, Slc18a2,
Slc32al, Dbh, Tph2, Ptfla in a lumbo-sacral rat spinal cord matter in 6 weeks after injury was investigated using a
PCR method in a real time. Low expression of the tryptophan-hydroxylase 2 (Tph2) and dopamine-?-hydroxylase
(Dbh) mRNA was noted in tissue of the intact spinal cord. A spinal cord trauma causes essential lowering of the
Tph2 mRNA expression - homolaterally, and of transmembrane carrier of monoamines Slc18a2 - contralaterally,
while in the receptor of glutamate Gria3 subunit - bilaterally. Lateralization is not confirmed by immediate
comparison of results of contralateral halves of a spinal cord. Lateralized laminectomy without a spinal cord
trauma causes significant bilateral raising of the Gria2 expression in a spinal cord tissue. The data obtained do not
correlate with the function indices and spasticity changes of posterior extremities. The maximum value of the IHL
FI after transplantation has been observed at the level of (3,6+0,5) points BBB). Significant differences between the
IHL FI values of the groups TOBT, TFCT and TFKT have not been observed during the experiment. A common
feature of the dynamics of the three experimental groups is prevalence of IHL FI values over the control during the
first few weeks and lack of progression during further period of observation. The increase (p<0.05) of spasticity
index was recorded in the control groupe during the period of 1st-2nd and 5th months, in the groupe TOBT -
during the period of 1st-2nd and 6th month, in the groupe TFCT - during the 3rd week, in the groupe TFKT -
during the 2nd week. At the 7th day rate of spasticity in the TFCT and TFKT reached 1 point of Ashworth scale, in
the TOBT and control groupe - was at 0 point. Within 2nd-4th weeks noted a high (TFCT, TFKT), intermediate
(control groupe) and low (TOBT) level of spasticity. The level of spasticity in the groups TFCT and TFKT exceeded
(p<0.05) the indicator of control groupe during the 1st-3rd and 1st-2nd weeks, respectively. The level of spasticity
in the group TOBT conceded (p<0.05) values of the control group (2nd week), TFCT (Ist-6th week) and TFKT (1st-
3rd week). At the 24th week of observation level of spasticity in experimental groups was 2.6+0.4 (control groupe),
2.2£0.2 (TOBT), 2.1+0.3 (TFCT) and 1.9+0.3 (TFKT). In 59 % of the animals in the groupe TOBT noted early debut of
spasticity with flexion-adduction installation in hip and knee and peripheral paresis (hypotonia/atony) at the ankle
joint. Similar spastic installation was noted in 40 % of the animals in the groupe TFCT (for 2nd month) and 25 % of
the animals in the groupe TFKT (during 1st-2nd week). In the control group signs of severe neurogenic pain in the
remote period was found in 19 % of animals, in the group TOBT - in 27 %, in the groupe TFCT - in 6 % (1 animal), in
the groupe TFKT - was not observed. In general, approved types of neurotransplantation exert significant
influence on the course of spasticity syndrome; the mechanisms of influence related to the cellular structure,
angiogenic and immunogenic properties of the grafts. Neural stem cells, bone marrow stem cells and neural crest
stem cells xenotransplantation in association with macroporous hydrogel matrix provide recovery of motor
function of paretic limb to a level ~ 13 points, exceeding the reference value by 4 times, it provides for a tendency
towards potentiation of the NeuroGel positive impact on the course of the spinal cord injury, efficiency of this
influence significantly depends on the sex of recipient and donor organism. Restriction of spontaneous locomotor
activity slows paretic limb motor function recovery during 1st month, reduces the duration of significant recovery
in the late period of injury, accelerates the formation of stable spasticity syndrome. In the stratum of matrix,
implanted in association with stem cells, strong prolifirations of fibers of recipient spinal cord are being formed,
including varicose axon branches; transplanted cells are stored for at least 7 months and differentiated by neuronal
phenotype. In the dynamics of observation most experimental groups, except foreign body implantation and
olfactory bulb tissue transplantation, are characterized by the absence or positive correlation between the mean
values of function and spasticity.
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