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Ha mogensx chopmmposaHys anactasa CeaanLLHoro HepBa KpbICkl 1
roCrIeRYoLLEro ero rpeoaoneHus npy MoMoLLy KOHAYUTa HEPBa, a Takxe
1O/THOV! MepepPesKu CIMHHOMO Mo3ra MbILLW Ha ypoBHe T9 viccreqoBaHo
BIMISIHVE MAPOresIeBoro MaTpukca N3 CUHTETUHECKUX BUOCOBMECTMBIX
MaTepmarnoB Ha 3(h(heKTMBHOCTb pereHepaLmy HePBHbIX BOSTOKOH. Mar—
PpvIKC Ha ocHoBe ronvakpunoson kuenoTsl ([TAK]) nonnepxvisaeT Boccta—
HoBIIEHWE ABUraTenibHovi (hyHKUmmM ceganmLHoro Hepsa. K 30 cyTkam ak—
CrepyMeHTa NocTTPaBMaTN4ECKOE BbDKMBaHNE HEVPOHOB CrIMHAabHOMo
raHrnvs LS, no cpasHeHuto ¢ KoHTpornem (nycTas Tpybka), ysenn4msaeTcs
B cryyae ripumeHerus Carbopol® 97 1P NF Ha 12,3%, a npv BBeneHm B
TpY6KY [MAK —Ha 20,2%. K aTomy cpoky B rpyrne ¢ [NAK konmyecTso cpen—
Hux HevipoHoBs Ha 10,8% 6onbLue, Yem B rpyrne ¢ Carbopol. [Mpy aTom ko—
NINHECTBO PEreHepypyoLLMX MUEMHOBbIX BOMOKOH B rpyrne ¢ MNAK Ha
10,3% npesbiLLaeT vx konvm4ecTso B rpynre ¢ Carbopol. BeeneHwe 3ana—
TEHTOBaHHOW Komnoavumm M4 13 aMUHOKMCIOT 1 MUKPO3NEMEHTOB B
rvigporenesbivi MaTpukc Ha ocHose [NAK v Carbopol namveHsieT xapak—
TEP ero BAVsAHVIS Ha8 BOCCTAHOBIIEHNE HyBCTBUTENBLHOCTY KOXW KOHEYHO—
cv B nonb3y Carbopol v He BNVSIET Ha BOCCTaHOBIIEHVE [BUraTebHO
yHKUn. Brrrouerune komosuym M4 B rvgporeneBbivi MaTpukc Ha 0C—
Hose MAK v Carbopol B oavHakoBovi Mepe MoaRepXBAET BbDKMBaHME
60/bLLMX HEVIDOHOB W HE BIMSIET Ha KOIMYECTBO BbDKMBAIOLLMX HEVPOHOB
ApYryX nonyrsiLyv B CrivHansHoM raHrmvn. B npucytcteim M4 MAK 6onee
3hheKTUBHO CTUMYIMPYET PereHepaumio MUENMHOBbIX BOSTOKOH, YeM
Carbopol. BeegeHve B pa3pbiB criviHHOro mosra mMbily Carbopol ¢ kom—
rnoaviynent M4 yny4iiaeT BoCcCTaHOBIEHWE ABUraTenbHou QoyHKUmN. [1o—
Ny4eHHbIe pe3ynbTaTbl CBUAETENLCTBYOT O TOM, YTO CUHTETUYECKME
6uocosmectumblie matepuans! [TAK v Carbopol no—pasHomy BvsiloT Ha
pereHepaumto HEPBHbIX BOSTOKOH B LIEHTPaNbHOV 1 Mepuchepr4eckomn He—
pBHovi cucteme. OHy MOryT HaviTy MPUMEHEHNS 1S Yy HLLEHWS] Pe3yiib—
TaToB NOCTTPaBMAaTUYECKOV pereHepaumnm rnepupepuHeckoro Hepsa u
CIMMHHOrO MO3ra.

KnioueBble cnoBa: pereHepauus Hepsa, CrIMHHOM MO3r, rMapo-—
renesbli MaTPUKC.—

[ns achchexTnBHOM NOCTTpaBMaTUHECKON HEMpOpereHepa—
LMK NpeacTaBnseTcs akTyanbHOM PeKOHCTPYKLUMSA TKaHeBOro
MaTpuKca B NOTEHLIMANbLHOM NPOCTPaHCTBE pocTa akcoHos [1].
3T0T noaxod akTMBHO paspabatbiBaeTcs kak ana LIHC [2, 3],
Tak 1 ana nepudepuyeckoro Hepea [4]. Ons nogobHbix 3agad
Havbonee vccneaoBaHbl NPUPOAHbIE GrioMaTepuanbl, TakMe Kak
konnareH [8], dwmbpwuH [6, 71, dmnbpoHekTnH [8]. B nocnenHee
Bpemsi 0cob0e BHIUMaHVE yAENAeTCs MMaporeneBbiM MaTpuKcam
Ha OCHOBE CMHTETUYECKMX BMOCOBMECTUMBbIX 1 Broderpaan—
pyembix MaTepranos, Taknx Kak nonmadmpel NonnnakTma—Ko—
rnukonug, [9], nonumeTtakpunatel [10, 11] v gp. Mouck cuHTe-
Tuyecknx BuomaTtepuanoB ANs NogAaepXaHusa npouecca
HerpopereHepaunn akTMBHO npogomxkaeTcs. K nogobHbIM

Appec ana KoppecrnoHAeHUNN:
®omuHa NanvHa AHppeeBHa

Short-term effects of biocompatible materials were examined on
functional posttraumatic recovery of rat sciatic nerve and mice spinal
cord. Transected nerve regeneration across 5 mm gaps within silicone
tubes filled with synthetic hydrogels of sodium salts of 2%jpolyacrylic
acid (PAA] or 1,8% Carbopol® 971P NF or 8% sodium salt of
carboxymethylcellulose were investigated. Functional recovery was
assessed using the sciatic functional index until 30 days after nerve
injury. Supportive influence of PAA was shown on motor and sensory
function recovery of nerve. At the 30" the survival of L5 DRG neurons
increased in group with Carbopol by 12,3%, in case of PAA by 20,2%
to compare with negative control group [plain tube without matrix]. By
day 30 after the operation the number of middle size neurons in group
with PAA exceeds by 10,8% in comparison with Carbopol group. In
these conditions the number of myelinated fibers exceeded by 10,3%.
Addition of patented composition M4 consisting of amino acids and
microelements to the PAA or Carbopol hydrogels improved the sensory
reactions from the hind paw skin. On the model of complete transection
of mice spinal cord at T9 it has been shown increase of locomotor repair
assessed in Basso, Beathie, Bresnahan (1995] open field rating scale
under the influence of mixture of Carbopol and M4 composition. The
received results testify that synthetic biocompatible materials PAA and
Carbopol differently influence regeneration in the central and peripheral
nervous system. Thus, investigated scaffolds as suitable conduit could
be useful for improving regeneration of the peripheral nerve or spinal
cord after an injury.

Key words: nerve regeneration, spinal cord, hydrogel.

MaTepuanam cTanv NpeabaBnaTe AONONHUTENbHbIE TPEGOBaHNS.
[ns 6onee adhthekTMBHOM HEMPONPOTEKLMN 1 CTUMYNMPOBAHNS
pereHepaLy HepBHbIX BONIOKOH UMMIaHTUPYeMbIi BUoMaTpuke
Ha OCHOBE CUHTETUYECKMX B1ioMaTepranoB AOMKEH CO4ETaTLCA
C HerpoTpodmyeckumn chaktopamu [12, 13], dhapmakonorn—
YECKVMW HerponpoTekTopamu 1 CTUMYNSATOpamy Henpopere—
Hepauun [14, 15].

B paboTe nposegeHa oLeHka ahekTMBHOCTY NOCTTPaBMa-—
TUYECKOW pereHepaLmmn HepBHbIX BONIOKOH B Neputhepuyeckom
HepBe 1 CMHHOM MO3re B YCNOBMSAX UMMNaHTaumMmn B paspbis
HepBHOW TKaHW MMAporens Ha ocCHoBe 61MOCOBMECTUMBIX Kap—
6omepoB — nonuakpunoson kucnoTbl (MAK) n Carbopol®
971P NF.
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OpVIrVIHHHbeIE uccnepnoesaHuAa

MAK obpasyeT BbICOKOBA3KME, KPUCTaNINHYECKNE MAPOorent
[16], koTopble XOPOLLO COHETAKTCA C NeKapCTBEHHbIMM, (N3K0—
Nornyeckmn akTMBHbLIMM BeLLiecTBamMu 1 chepmenTamn [17]. Kap-
6omepbl Carbopol ABnstoTCS NnonMMepamy akpunoBor KUCMOTbI,
CLUMTOW C anunbHbIMW 3chrpamm NeHTaspUTpUToNa Unm QUBMHUI—
rAVKons, 06pasytaT renesyo MaTpuLLy, 06ecneYMBatoLLyH NPOSIoH—
raumio 0encTBms akTMBHbIX hapMaLeBTYeckmx cybcTaHummn [18],
1 NMPEeBOCXOAAT YacTo NCMONb3yemMbI [1A 3TOW Lienv nonmmep —
HaTpreByHo conb kapbokcumeTunuenmonossl (KMLU) [18].

B pabote npoBegeHo cpaBHeHve 3phekTUBHOCTN pereHe—
paunmM HEpPBHbIX BOMOKOH MPY NUCMONb30BaHUM 3aTnx Buomate—
pvanos 1 KML, nonoxutensHo 3apekomeHaoBaBLLen cebs kak
nopaep xusatoLLias cpeda ons hapmakonorMyeckmx Hermponpo—
TEKTOPOB W CTMMYNSATOPOB pereHepauny nepudepmn4eckoro
Hepga [19, 20].

B akcnepvmeHTe 1 KIMHKKE Ha CeroaHsLLIHUA feHb OCTaeTCA
NPaKkTU4eCcKN HepPeann3oBaHHbIM MNOAX0A C NoKanbHbIM NpUMe-—
HeHVeM hapMaKonorM4eckmnx HeMpPonPOTEKTOPOB N CTUMYMSATO—
pOB pOCTa HEPBHbIX BOMOKOH, MOABOAMMBIX K MECTY NMOBPEXAEHNS
HepBHOM TkaHn. Mexgy Tem, Halun npegbigyLume nccnepoBsa—
HVA C NPULIENbHOW OOCTaBKOM K LLIBAHHOBCKUM KINETKam, pac—
MOMOXXEHHbIM B 0611acTy TPaBMbl HEPBHbIX MPOBOAHWKOB, hapMa—
KOMOrm4eckoro CTMMynATopa pereHepauum Hepea KCrMMenoHa
yKa3blBaKOT Ha NepcnekTMBHOCTbL nogobHoro nogxoga [191.
B kavecTBe oTgenbHon 3apaqn B paboTe MccnegoBaHo BAUS—
HVEe KOMMO3ULMM aMUHOKUCIOT U MuKpoanemenTos (M4), Bee—
[eHHoM B rugporenesbin MaTpukc Ha ocHoBe [TAK unv Carbopol.
Komnosuuus M4 Bkno4aeT fecsaTe NPUPOOHbIX @MUHOKUCIOT
(BanuH, NenumnH, N3onenumH, heHnnanaHnH, TpunTodaHd, MeTn—
OHVIH, MN3WH, CEPWH, TUCTUAMH 1 FMyTaMUHOBasA KMCNoTa) 1 pag
mukpo3anemeHToB (Megp (Il), mapranew (I}, kobansT (Il), kanbuwin
(I, nuTnia (1)), ABNAeTCA MaNoOTOKCUYHOM U 3anaTeHToBaHa Ha
npeamMeT BO3MOXHOMO npuMeHeHus B MeauumHe [21]. LLinpo-
KuiA cnekTp 61onormyeckoro 4encTBUA KOMMO3ULMA aMUHOKNC—
NOT 1 ONFONENTMAOB C MUKpo3nemeHTamu [271, 22] gaét ocHo-
BaHWe nonaraTtb, 4T0 MX CUCTEMHOE BO3LENCTBNE Ha OpPraHn3Mm
ocyulecTtenseTcs Yepes LIHC B TecHon B3anMocBA3n C MIMMYH—
Hon cuctemon. 3Ta npobnema MHTEHCMBHO pa3pabaTtbiBaeTcA
B OTHOLLIEHWN HerponenTngos [23], Ho He aMUHOKMCROT CamMux
no cebe.

Marepuan n merogsi

3KCnepuMeHTbl Ha CefanuLLHOM HepBe NpoBefeHbl Ha 6e—
nbix 6ecnopopHbIx Kpbicax—camuax secom 150-200r (n=32).
[ns onbITOB CO CNMHHBIM MO3roM Ucnonb3oBanu 6enbix 6ecrno-
poaHbIx Mbiwern—-camok BecoMm 30-50 r (n=27). X KnBoTHbIX
cofep>xanu B NnacTMaccoBbIx knetkax npu Temnepatype 18—
20°C co cB0ob0AHbIM [OCTYNOM K BOAE Y NULLIE.

Tybynsauma cefanuLHOr0 HepBa KPbIChl. Y XWBOTHbIX MOf,
ypeTaHoBbIM Hapko3om (600 mr/kr, BHYTPUOPIOLLVMHHO) B ne—
BOM CefjanvLLHOM HEPBE Ha YpOBHE cepeavHbl 6eapa chopMupo—
Banu anactas gnvHon 5 mm. LieHTpanbHbii 1 neprdepryeckimn
KOHLbl HEpBa coeguHany cunukoHosown Tpybkon (HIPT, Poc—
cuA) BNHOM 7 MM 1 BHYTPEHHUM AnamMeTpom 2,2 MM. Tpybky
dvkcupoBanu npy NOMOLLM HeTbIpex aNMHeBpanbHbIX LIBOB
MoHoHUTEIO 8.0 ¢ aTpaBmatuyeckon urnon (Lenvta, Poccus).
HenocpepncteeHHo nepep crkcaumen B TpybKy BBOQUIN rene—
BbIi MaTpUKC Ha ocHoBe HaTpueson conu 1,8% Carbopol®
971P NF (Noveon), Hatpueson conu 2% [NAK (Aldrich, m.B.
3000000) unun 8% HaTpueson conn KML (Pierre Fabre).
3HaueHuns pH ana rugporenen Carbopol v MAK nogoepxmsanu
B npegenax pH 6,3—7,3 nytém gobasneHvsa K pacTBopam Ha-—
ByXLLUMX NONMMEPOB rMgpokcmaa HaTpus (Sigma), koHTposnb pH
ocywlectensanu Ha pH-metpe Thermo Orion 420A+. YV xunBoT-
HbIX OMbITHLIX FPYNM B rMApPOrenesbl MaTpukc Ha ocHose MAK
nnu Carbopol BBogMnM KOMMO3WLMIO aMUHOKMCIIOT U MUKPO—
anemeHToB M4 ¢ obwmm cogepxannem amumHokmenot 9%.

[NepBbIM KOHTPONEM CRYXXUMN XXMBOTHbIE C BBEAEHNEM B TPYOKY
Tonbko MAK nnm Carbopol 6e3 komnosuumm M4. Bo BTopon KoH—
TPOMbHOW rpynne XMBOTHbIE BbiN NPOONepPUpPOBaHbl B TEX Xe
yCnoBusx, HO TyBYNALMI0 HEpPBa NPOBOAUAM NPY MOMOLLM MyCTON
TpybKM.

O BoccTaHoBREHUN OYHKLMN ABUraTENbHbIX HEPBHbIX BO—
MOKOH cyaunun no yHKLMOHaNbEHOMY MHOEKCY CedanuLiHoro
Hepsa [24]. BocctaHosneHve dhyHkLmn adydpepeHTHbIX HEPBHbIX
BOMOKOH OMpegensinm, TECTUPYSA YyBCTBUTENBHOCTb KOXW KOHEY—
HocTu [25]. PyHKUMOHanNbHbIE TECTLI BO BCEX MPpyMnnax NpoBOANA
Ha2,7,11,14,18,21, 25 n 28-e cyT. nocne onepaumn. Joc—
TOBEPHOCTb pasnuyunii oueHnsanu no CTeropeHTy.

Yepes 30 cyTok nocne onepaumn Nog ypeTaHoBbIM HApKO—
30Mm (600 mMr/ kr) nocne NaMmmMH3KTOMUN BbIAENANU CrINHAMNbHbIE
raHrnum LS Ha ctopoHe onepauunn, hukcuposany B 10% HenT—
panbHOM hopmManuHe, 06e3B0XMBany 1 3akno4ani B napagvH
no ctaHgapTHom meToguke. OgHoBpemMeHHO 3abupann 5 Mm
dhparmMeHT nepudhepryecKoro 0Tpeska Hepsa AuCTarnbHee MecTa
TpaBMmbl, chrkcrposanm B 2,5% rnytapansaerige u 2% pacTsope
YETbIPEXOKMCK OCMUSA 1 3anmMBanu B anoH—apanguT. [NonyToHkve
Cpe3bl, OKpaLLEeHHbIE METUMNEHOBBLIM CUHVM, MCMONb30Banu ans
nofAcHeTa Konn4ecTsa M1ENMHOBbLIX BONIOKOH. Ha napadinHoBbIx
Cpesax CNMHanNbHOro raHrmnmsa TONLWWMHOM 7 MKM NoACHUTbIBaNm
KONMM4YeCTBO BbIXMBaOLLMX HepoHoB [26]. OueHnBann konu-
YyecTBO ManbIx (< 30 Mkm?), cpefHmx (30—50 MKM?) 1 BonbLLINX
(> 50 MKM®) HEMPOHOB C BMAMMbIMA sapbilLkamvm [26, 271.

Y MblLLIeN Nof ypeTaHoBbIM Hapko3oMm (600 mr/kr, BHyTpu—
6pHOLLMHHO) NOCne NaMUH3KTOMMW NPO13BO4MIM NOSHY0 Nepe-—
pesKy ChMHHOro Moara Ha yposHe TS9. XXMBOTHbIM OMbITHOM
rpynbl B pa3pbIB CMMHHOIO MO3ra BBOAWW refib Ha ocHoBe MAK
nnn Carbopol B konnyectse 0,0036—0,0040 r, cogep>xaLumim
komnosuvumio M4. KoHTponem cnyxunm XXnsoTHble 6e3 BBeAeHWsI
B pa3pbIB CMMHHOMO MO3ra rMaporeneBoro MaTpukea, a Takxe
MbILLIW, KOTOPbIM B F’MAPOreneBbIi MaTPUKC He BBOAWI KOMMO—
3auvumio M4. B TedeHre NSty gHer nocne onepaumm XXMBOTHbIE
nony4yanu 1% pacTeop uethazonuHa (6 Mr/kr) ana npegoTepa-—
LLIeHNs MOCNeonepaumoHHbIX 0CMOXXHeHWN. ExxegHEBHO NpuHy—
LOMTENbHO OMOPOXHANN MOYeBO NMy3bipb. BoccTaHoBneHne no-
KOMOTOPHOW hyHKLIM OLIEHMBANM NPV MOMOLL TECTa B OTKPbITOM
none [28lHa2,7,11,14,18,21, 25 n 28-e cyT. nocne onepa-
umn. Cratnctnyeckyo 06paboTky pe3ynsTaTtoB NpoBOAUN METO—-
nom ANOVA, a Takxe ¢ ncrnonb3oBaHeM HenapamMeTpuy4eckoro
kpuTepnsa MaHHa—-YutHu.

Pesynbratel n obeyxaeHune

Bo Bcex akcneprmeHTanbHbIx rpynnax ¢ Tybynsaumen jyHK—
LMOHanbHbIN MHAEKC CefanvLLHOro HepBa BO3pacTaeT K 7-M
CyT. Nocne onepauun. B rpynne XnBOTHbIX C BBEAEHEM B TRYOKY
rmaporenesoro MaTprkca Ha ocHose [MAK aToT nokasarers, no
CPaBHEHWIO C XXMBOTHbBIMM U3 FPYMMbI C MyCTON TPy6KOM yBen-
ymBaeTcs Ha 271, 25 1 28-1 cyT. nocre onepawyn COOTBETCTBEHHO
Ha 25,1%, 20,4% 1 20,9% (P <0,05). Ha 21 cyT. nocne onepa-
LMK hyHKUMOHanNbHBIN MHAEKC CeAanuLLIHOro HepBea B rpynne
KnBOTHbIX € MAK Ha 27,2% 6onbLue (P < 0,08), 4eM y XMBOTHbIX
¢ KML,. Carbopol n KML He Bnvsinu Ha BoccTaHOBNEHNE OBN—
raTenbHom hyHKUMN HepBa.

Paannyna no nokasaTento BOCCTAHOBNEHWSI YyBCTBUTENb—
HOCTW KOXW KOHEYHOCTW B CPaBHEHUM C KOHTponem (rpynna c
nycTon Tpybkown) 3aperncTpnpoBaHbl Tonbko B criydae ¢ MNAK.
[Npwn aTom gaHHbIM Noka3aTtenb Ha cpokax 11, 14, 18 n 28 cyr.
BO3pacTaeT cooTBeTCcTBEHHO Ha 17,3%, 18,7%, 11,2% 1 13%
(P < 0,05). B akcnepumeHTaneHom rpynne ¢ NAK Ha 21, 25 n
28— cyTKM Nocrne onepaLymm 3aper1cTprMpoBaHo yBENNYEHNE No—
Ka3aTens BOCCTAHOBMEHWS YyBCTBUTENbHOM OyHKLMN HepBa
cooTBeTcTBEHHO Ha 30,1%, 40,1%, 40,2% (P<0,05), no
CpaBHEHWIO C OAHOVIMEHHBIM MOKa3aTeNsIM1 Y XXMBOTHbIX B Fpyrne
¢ Carbopol.
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Puc. 1. ®yHKUMOHAaMbHBIN MHAEKC CEenanvLyHoro HepBsa rnocrne
€ro nepepesKku 1 (hopMUPOBaHUsl KOHAYTA C rOporenessbiM
MaTpukcom. o ocy opaMHaT — 3Ha4YeHVs (PyHKLMOHATbHOIo
uHpekca: * — P < 0,05 npyv cpaBHEHV NoKa3aTesnen onbITHbIX
rpyrmn v rpynbl XUBOTHbIX C MyCTON TPYGKOW (KOHTPOIb);

x — P < 0,05 npw cpaBHeHum MAK n KML|

Ananna yHKLUMOHanbHbLIX TECTOB CBMAETENLCTBYET, BO—
nepBbIX, 0 TOM, YTO BKMIOYEHNE B COCTaB KOHAyMTa HepBa M-
pOreneBoro MaTp1Kca oKasblBaeT CTYUMYNUPYIOLLIEE BINSHNE Ha
POCT HepPBHbIX BOMOKOH. Bo—-BTOpbIX, N3 NPOTECTMPOBAHHbIX
61OCOBMECTUMbIX MaTepPManoB Mo KpUTePUsIM BOCCTAHOBMEHNSA
OBUraTenbHOM 1 YyBCTBUTENbHOM hyHKUMK Bonee adidhekTne—
HbIM OKasancst MmaTpukc Ha ocHose [MAK.

"eneBbIn MaTpukc Ha ocHose Carbopol 1 MNAK (B 6onbLuen
CTeneHn) OKa3blBaeT HeMpPOMNPOTEKTOPHOE AENCTBUE B OTHO—
LLIEHMN YYBCTBUTENbHBIX HEMPOHOB. [T0CTTpaBMaTUHECKOE BbIKN—
BaHWe 3TWX HEMPOHOB B CMNHanNbHOM raHrnum LS, no cpasHe—
HMIO C KoHTponem (nycTan Tpybka), ysenmymsaetcs Ha 12,3%
(P <0,05), B cny4ae BeegeHus B Tpybky Carbopol, a npv BBege—
HUM NMAK —Ha 20,2% (P <0,08), pasnn4yun B cpasHeHnn ¢ KML|
3aperncTprpoBaHo He bbino.

Konn4ecTso BbIKMBAOLLMX NOCNE TpaBMbl HepBa HOMbLLINX
HevpoHoB. B rpynne ¢ NAK no cpaBHeHWIO C rpynnon XXMBOTHbIX
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Puc. 3. PacnpeneneHvie HeRpoHOB Mo nonynsaymsam

B crivHanbHomM rarHrim L5 k 30 cytkam nocne nepepesku
cefanvLHoOro HepBea v (hopMMPOBaHNSA KOHByNTa

C rvgporenesbiM MaTPUKCOM. HepHbie obnacTy — 6orbLumne
HEVPOHbI, CEPble — CPEAHNE HEVPOHBI, 6erbie — Maribie
HevipoHbl. [To ocy opavHaT — OTHOCUTENbHOE KONIMYECTBO
HevipoHoB: * — P < 0,05 npv cpaBHeHvy rokasaTtenen

C rpyrmovi XMBOTHbIX C MyCTON TPybKoM
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Puc. 2. JuHamyka BoCCTaHOBEHWUS YyBCTBUTENLHOMN
ChyHKUMM KOXU r10cre rnepepesku cenanuLHoro Hepsa

Y hopMUPOBaHVISI KOHBYNTA C MapOreneBbiM MaTpUKCOM.
o ocv opaviHaT — 3Ha4YeHVIs1 YyBCTBUTENbHOU (DYHKLMN

B OTHOCUTENbHBLIX eanHuyax: * — P < 0,05 npu cpaBHeHun
rokasaTesnev OrbITHBIX FPYMM W rPyrbl XUBOTHbIX C MyCTON
Tpy6KOoW (KoHTporb); x — P < 0,05 npu cpaBHeHun MNAK

v Carbopol

C NNacTVKO HepBa Mpuy NOMOLLIM MyCTOM TPybKK, yBENMYMBAETCA
Ha 9,4% (P<0,05). Pasnunuus B konnyecTBe H0nbLUNX HENPO—
HoB Npw thopmuposaHun KoHaymTa Hepsa ¢ Carbopol nnn KVIL|
He BbIsiBNeHbl. Konm4ecTBo cpeaHyx HEMPOHOB Mpy BBEAEHUN B
Tpybky rens Ha ocHoe Carbopol n NMAK npeBbILLaeT fgaHHbIN
rnokasaTtenb Yy XMBOTHbIX C MNacTUKON HepBa MycTon Tpybkomn
cooTBeTcTBeHHO Ha 22,2% (P < 0,05) n 29,7% (P < 0,05).
Pasnuuna npu cpasHerumn rpynn ¢ KML He 3aperucTpupo-
BaHbl. Konnvectso cpegHux HenpoHos B rpynne MNMAK Ha
10,8% (P < 0,05) npeBbiLLaeT KONMM4eCTBO 3TUX HEMPOHOB Y
XMBOTHbIX C cofepxxarHnem B Tpybke Carbopol. Pasnn4yms B ko-
nM4ecTBe MarbIX HEMPOHOB He 3aperMcTpUpoBaH.I.

KonnyecTtso muenmHoBsbIx BonokoH Kk 30 cyTkam, B rpynnax
(MAK, Carbopol n KMLU) He otnnyaeTca oT koHTpona (nycTan
Tpybka). [pn 3aTOM KONMHYECTBO PEreHEPUPYIOLLIMX MUENTMHOBbLIX
BonokoH B rpynne ¢ MNMAK Ha 10,3% (P < 0,05) npesbiLLaeT nx
konun4ecTso B rpynne ¢ Carbopol.
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Puc. 4. Konn4ecTBo MUenvHoBbIX BOIOKOH
B nepuighepuyeckom otpeske Hepsa Ha 30 cyTku rocre
TY6YnsLMM HEPBA C r[pPOoreneBbiM MaTPUKCOM.
o ocy opamMHaT — KOMM4YECTBO MUEINHOBbIX BOSIOKOH:
* — P <0,05 npu cpasHeHum NAK n Carbopol;
** — P < 0,05 npu cpasHeHun MNAK+M4 v Carbopol+M4
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BeepeHuve komnosnummn M4 B rugporeneBbii MaTpUKC Ha
ocHose [MAK wnnun Carbopol He na3meHseT nokasaTens ABura—
TenbHOM hyHKLMM CedanuLLHoro HepBa, OQHakKo Npy 3TOM yry4—
LLIaeTCs MoKa3aTenb BOCCTaHOBNEHUST HyBCTBUTENBHOCTN KOXM
KOHEYHOCTM B crydae ucnonb3osaHus Carbopol. Ha 21, 25 un
28-e cyT. nocne Ty6ynAuMmM cepganvHoro Hepea AaHHbI Mo—
kazaTtenb B rpynne ¢ Carbopol+M4 yBenn4mBaeTcs cooTBET—
cTBeHHo Ha 21,7%, 15,6% 1 14,9% (P < 0,05), no cpaBHeHWto
C KoHTponem (maTpukc Ha ocHose Carbopol 6e3 komnoaunumm).

BeepeHve komnosnummn M4 B rugporeneBbii MaTpUKC Ha
ocHoge [1AK He oka3biBaeT NONOXUTENbHOMO BAVSHUS Ha BOC—
CTaHOBMEHWE YyBCTBUTENBHOCTU. [pakTnyecki Ha BCex cpokax
TecTnpoBaHusa MNAK 6e3 gobasnernsa komnosuunm M4 B 6onb—
Len Mepe Nogaep>KMBaeT BOCCTaHOBMNEHWE YYBCTBUTENIbHOCTU
HepBa, Yem NAK+M4 (B cpegHem Ha 36,6%, P < 0,035).

Nocne TpaBMbl HEPBa KOMMYECTBO BbKMBAKLLMX BOMbLUMX
HerpoHoB B rpynne Carbopol+M4 ysenu4ymsaetca Ha 13,8%
(P <0,08), no cpaBHeHuto ¢ koHTponeM (Carbopol), n Ha 14,2%
(P <0,09) B rpynne ¢ NMAK+M4, no cpaBHEHWIO C KOHTPONEM
(MAK]). Mo kpWTepmto NOCTTPaBMAaTUYECKOr0 BbDKMBAHNA 3TUX
HerpoHoB NMAK Ha 14,9% (P < 0,05) 6onee athdhekTnBeH, Hem
Carbopol. Komnoaununa M4, BBefeHHas B cOCTaB rmpporenei,
He 0Ka3bIBaeT BAMAHWS Ha KONMYECTBO CPERHMX HEMPOHOB. Ko—
nn4ecTso ManbIx HenpoHos B rpynne ¢ [NAK Ha 15,8% (P <0,05)
6onbLue no cpasHeHuto ¢ MAK+M4.

[NoAcHeT MMENVHOBbLIX BOMOKOH B Nepudepryeckom 0Tpes—
Ke HepBa KpbICbl Noka3biBaeT 6onee adhekTMBHOE BAUSAHNE
komnoaunuyum B cnyvae npumerHernns MAK. Tak, B rpynne
MAK+M4 naHHbIn noka3aTenb Ha 8,6% (P < 0,05) 6onbLue, 4em
B rpynne Carbopol+M4.

—O— Mepepeska

4 —&— Carbopol

* —— Carbopol+M4
—— NAK

* —A— TAK+M4

w

0 CyTKM
2 7 1 14 18 21 25 28

Puc. 5. [QuHamyvka BoCcCTaHOBEHVSI IOKOMOTOPHOW (OyHKLMN
rpy TECTUPOBAHUM B OTKPbITOM r10/1€ 10Ce rnepepesku
CMMHHOIro MO3ra MbILUW W BBEAEHWS B Paspbls Maporenesoro
matpukca. [o ocv opauHaT — rokasaTtens TecTa:

* — P < 0,05 npw cpaBHeHw Carbopol+M4 ¢ Carbopol,

a TaK e ¢ KOHTponeMm (nepepeska crvHHoro mMo3ra 6e3
BBEAEHWVS TAPOreneBoro MaTpukca B paspbis)
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Y Mbillen nocne NonHon nepepeskn CMHHOro Mo3ra Ha
ypoBHe T9 BOCCTaHOBNEHME NOKOMOTOPHOWM (YHKLMN HaYMHa—
€TCH K KOHLlY NepBO/ HeAenu B BUAE HE3HAYUTENbHbLIX ABVKEHUI
KoHe4HocTen 1 k 30-M cyT. xapakTepr3yeTcs NOABUXXHOCTbLIO B
rONEeHOCTONHOM 1 KONEHHOM cycTaBax. HanbonbLume 3Ha4eHns
rokasaTensi N"OKOMOTOPHOW aKTUBHOCTW 3apermcTpYpOBaHbI Npu
BBEeHWN B pa3pbIiB cnuHHoro mosra Carbopol ¢ komno3auvupmei
M4 nHa 7, 11 n 14—e cyT. nocne onepaumv AaHHbIN Nokasa—
Tenb BbILLIE COOTBETCTBEHHO Ha 52,6%, 46,6% 1 50,9% (P <0,05),
MO CPaBHEHMIIO C XMBOTHBLIMW KOHTPOMbHOM rpynnbl (Mepepeska
cnuHHoro moara 6e3 BBeAeHVs rmgporens B paspois). B rpynne
XXVMBOTHbIX C BBEAEHNeM B pa3pbis Carbopol+M4 Ha Tex ke cpo-
Kax BbIABMEHO YBENNYEHME NOKa3aTens TOKOMOTOPHOM aKTUB—
HOCTW cooTBeTCcTBEeHHO Ha 47,2%, 55,6% n 47,1% (P < 0,09)
MO CPaBHEHMIO C XXMBOTHBLIMU KOHTPOMBHOW rPynibl C BBEAEHN—
em B pa3pbiB Tonbko Carbopol.

13 Bcex mpoTecTrpoBaHHbIX B HAcTosLLen paboTe 61nocos—
mecTumbix matepuanos [NAK npossuna cebsa kak Hanbonee
ahhekTMBHAS cpeda oA NogAep XXaHUa NocTTpaBMaTUYecKom
pereHepauun nepudepuyeckoro Hepsa. [og BnuanHnem MAK
nokasaHo 6onee gMHaMM4YHOE BOCCTAHOBMNEHWE ABUraTeNbHOM
N YyBCTBUTENBHOWM PyHKUMM HepBsa. [ocnegHuin nokasaTenb
KOppenupyeT ¢ Hanbonee BblpaXeHHbIM NO3UTUBHBIM BAVAHN—
em NAK Ha nocTTpaBmaT/4ecKoe BbbKMBaHUE HYyBCTBUTENbHbIX
HenpoHoB. OgHako, BBEAEHWE KOMMO3MLMX B COCTaB AaHHOMo
rmaporens, No—BMANMOMY U3MEHSIET ero CTPYKTYPY 1 He NO3BO—
nseT BONOKHam pereHepuposats. C gpyron CTOPOHbI, KOMMO3n—
UMM HECYT NPOTUBOMONOXHbLIN 3WEKT NPU NCNOMNb30BAHUN C
Carbopol, 4To xOpOoLLO NpOCNexXMBaeTcs Npy TpaBMe CMMHHOMO
MO3ra Ha paHHWUX Cpokax TecTuposBaHus. OTcyTCcTBME COABUIOB B
KOnmM4ecTBe M1MENNHOBbLIX BOMIOKOH B Nepudiepru4eckomM oTpes-—
Ke HepBa Ha (PoHe MOMNOXMUTENbHON AUHaMUKM nokasaTenen
dhyHKLMOHAMBHbIX TECTOB Y KONMYECTBA BbDKMBAIOLLIMX HyBCTBU—
TeNbHbIX HENPOHOB MOXHO 06BbACHUTL TeMm, 4To K 30-M cyT. nocne
TpaBMbl HepBa 1 (hOPMMPOBaHNA Ero KOHAyMUTa 13 LieHTpanb—
HOro B nepudiepn4ecknin oTPe3oK NpopacTaloT npenmyLLe—
CTBEHHO 6e3MVennHoOBbIE BOMOKHA.

[ocTaTto4Ho Benuka BEPOATHOCTb TOr0, YTO @MMHOKUCOThI
13 NPUMEHEHHON HaMW KOMMO3ULMK CNOCOBHbI y4acTBoBaTb B
cbopke onMronenTnAoB, KOTOPbIE CAYXAaT MOMNEKynspHbIMU
«CTpOVTENbHBIMU NIECamMmny) B COCTaBe rMaporenesoro MaTpuk—
ca 1 hopMUpYOT HanpasnsloLLmMe NyTK B Npegenax TKaHeBbIX
fedhexTos. NogobHble camocobupatoLme CUCTEMbI U3 ONUro—
NenT1AOB MOryT He TONbKO (HOPMMPOBaTL TKaHEBbI MaTPUKC,
HO 1 NO3UTUBHO BAUSITb Ha BHYTPUKIIETOYHbIE CUrHAMNbHbIE MyTK,
noAaepXunBasn BbDKMBaHME HEMPOHOB 1 POCT @KCOHOB B LIEHT—
panbHo 1 Neputhepr4eckon HepBHOM cucTeme. 310 NPeanono—
>KEHMEe cornacyeTcs C faHHbIMW, NpefcTaBneHHbIMK B paboTe
Ellis-Behnke et al. [29], B koTopo gaHbl obHagexmnsatoLme
pesynbTaTbl N0 pereHepauum akcoHos LIHC 1 BoccTaHoBneHuno
dyHKLUMM Npy chopmMmnpoBaHny B 06nacT paspbiBa 3puUTenbHO—-
ro TpakTa crneuuansHoro MaTpukca n3 camocobrparoLmxcs
HaHOBOMOKOH, COCTOALLIMX U3 ONUIronenTuaa ¢ NocnefosaTeb—
HOCTbIO aprMHMH — anaHvH — acnapTaT — anaHuH.
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