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TPAHCIUTAHTAIIUA
KPMOKOHCEPBMPOBAHHDbIX
HEVPAJTIbHBIX KJIETOK IIOOB
KPbIC B COCTABE CYCIIEH3

1 MHOTOKJIETOYHbBIX ATPETATOB
KPbICAM C IIOBPEJXIEHUEM

CIIMHHOTO MO3TA
BT

KnetoyHas TpaHcnnaHTauus SBaseTca 04HUM U3 NEPCHEKTUBHBIX MOAX0A0B B JIEYEHUN MOBPEXAEHUIA CINHHOI0 MO3ra. L{esibio paboTsl 661710
U3YYeHNE BIINAHNA TPAHCMIAHTALUMN KPUOKOHCEPBUPOBAHHBIX HENPaIbHbIX KIIETOK 1171008 KPbIC B COCTAaBE CYCMEH3NN 1 arperatoB Ha BOC-
CTaHOBJIEHNE [BUTAaTeIbHOW aKTUBHOCTYU KPbIC C IKCIIEPUMEHTATTbHBIM MOBPEXAEHUEM CTMHHOMO MO3ra.

MATEPUAJIbI U METOLIbI. KneTkun BblAeasaM U3 TKaHeNd rofioBHOr0 Mo3ra naogoB Kpbic 15-16 gHei rectaymn. @opmupoBaHne arperaros
OCYLECTBAISIN B NPOLIECCE KPATKOCPOYHOIO KySIbTUBUPOBAHUS KNIETOK B KOHUEHTpauuu 810%/mn cpesbl B npucytcteum 10 % CbIBOPOTKM
KpbiC. TPAHCMNAHTAUNI KIETOK NPOBOAWN B 30HY MOBPEXAEHUS CUHHOIO MO3ra B COCTAaBe arperatoB v cycrneHsun. [ns cpmkcaymm
TPAHCINAHTPOBAHHbIX KIIETOK B 30HE MOBPEXAEHUS NCOb30BAN aflbIMHATHBIA [6/1b.

PE3YJIbTATbI. [lpu TpaHcnnaHTaymn B 30Hy MOBPEXAEHNS reTePOreHHOMN CyCrneH3NN KPUOKOHCEPBUPOBAHHBIX HEMPAbHbIX KNETOK M008B
KDbIC, 3aK/IIOYEHHbIX B allbIMHATHbIA reflb, HA004anack MoOXUTESIbHAS NHAMUKA BOCCTAHOBIIGHUS [BUraTeNIbHON akTUBHOCTY KPbIC,
YTO NPOABAIANOCL B OOLUNPHOV NOABUXHOCTU TPEX CYCTaBOB OBHOW KOHEYHOCTU U OrPAHUYEHHON TMOLBMXHOCTY [BYX CYCTaBOB APYrou,
C 04HOBPEMEHHbIM BOCCTAHOBIIEHNEM yBCTBUTESIbHOCTY 33[HNX KOHEYHOCTEU.

BbIBO/IbI. Ha mogenn noBpexaeHus CIMHHOIO MO3ra y KpbiC KPUOKOHCEPBUPOBAHHbIE arperatbl (heTanbHbIX HepPasbHbIX KNETOK 06/1a4alT
00/16€ BbICOKUM TEPANEBTNHECKUM MOTEHLMATIOM 110 CPABHEHUIO C CYCIEH3NEN KIIETOK, YIlyyLas CTPYKTYPY (hopmMupyemont HepBHOM TKaHN
! YBENINYNBAS CKOPOCTL BOCCTAHOBIEHUS MOABUXHOCTY 344HNX KOHEYHOCTE.

KJTHOYEBDIE CJI0BA: kyribTypa HeiipanbHbIX KETOK, KPMOKOHCEPBUPOBAHNE KNETOK, MOBPEXAEHNE CIIMHHOMO MO3ra, TPAHCNAHTaLNsA KIeTOK.

J

B HacTosLee Bpems He CyLLecTByeT a(h(EKTUBHBIX METOLO0B Neve-
HWA NOBPEXEHUIA CIMHHOTO MO3ra. 3TO 0OBLACHAETCA OTCYTCTBUEM 3(D-
(heKTUBHbIX CNOCO60B pereHepawunm normbLIMX HEMPOHOB N BOCCTAHOB-
NEHUS NOBPEXAEHHON CTPYKTYPbI CIMHHOrO mMo3ra. OfHuM 13 MeToAoB,
NO3BONSAIOLLUMX HAAEATbCA Ha PeLIeHWe [aHHOW npo6nembl, ABNAETCS
knetoyHas Tepanus. OBHAKO Ha CErofHSALIHWA [eHb NONOXMTENbHbIN
OMbIT NPUMEHEHUS CTBONOBbLIX KNeTok (CK) ang neyeHus TpaBmartuye-
CKOIA 60NIE3HN CMMHHOTO MO3ra MUHUMAEH. 3TO CBA3aHO KaK C HU3KOM
CTENEHbI0 UX BbDKMBAHUA, BCNEACTBME HEONAronpuUATHOrO MUKPOOKPY-
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XKEHUA, TaK W C He BrOSIHE MOHATHbIMU MeXaHW3Mamu UX WMHTerpauuu
B MOBPEXEHHYHI0 TKaHb CMIMHHOrO Mo3ra. 3Ti Npo6eMbl NepeknnKatoTces
TaKXe C BOMPOCOM ONpeJesieHns ONTUMANbHOr0 UCTOYHMKA KNeToK [1]
1 BbI6OPOM ONMTUMANLHOIO €noco6a TpaHCMiaHTauuMn KNeTok, Crnocoo-
CTBYIOLLLEr0 UX BbDKMBAHUIO W BOCCTAHOBNEHMIO NMOBPEXAEHHON LMTOAp-
XWTEKTOHWKI TKaHW CMIMHHOTO MO3ra.

B HacTosiLlee Bpems ONpeAeneHHble HaaexnAbl BO3NarakwTcs Ha
UCMONb30BaHUE B KIETOYHOM Tepanui TPEeXMEPHbIX KIIETOYHbIX CUCTEM
[2-4]. B Ka4ecTBe TakuUX CUCTEM, UCMONL3YEMbIX ANS TEPANUN NOBPEXAEHUIA



CMMHHOrO MO3ra, MOrYT BbICTYNaTb MHOTOKNETO4HbIE arperarbl, hopmu-
pyemble M30MMpOBaHHLIMU HelpanbHbiMu KneTkamu (HK), B KOTOPbIX CO3-
Jat0TCA YCNOBUA NS BbDKUBAHUA M 3(DCEKTUBHOTO (hYHKLMOHUPOBAHMSA
HelpanbHbIX CTBOIOBLIX/MPOTEHUTOPHBIX KNETOK [5-7].

lWunpokoe npumeHenne CK B KNeTOYHOW Tepanuu MOBPEXAEHWI
CMWHHOrO MO3ra TaKXe HEBO3MOXXHO 6e3 cOo3AaHuna JOCTYNHOro 3anaca
KNEeTOK, 4TO TPebyeT pa3paboTku cnoco60B UX LIUTENBHOTO XPaHEHNS,
Hanbonee NpPesnoYTUTENbHBIM U3 KOTOPbIX ABAAETCH KPUMOKOHCEPBUPO-
BaHMe.

Takum 06pa3oMm, LeNbio HACTOALLEro WCCNeAoBaHUS SBUNOCL W3-
Y4eHWe BAWAHWA TPAHCNNAHTALMM arperatoB KPUOKOHCEPBUPOBAHHBIX
HelpanbHbIX KNETOK MIOAOB KPbIC HA BOCCTAHOBMIEHWE ABUraTenbHOI
AKTUBHOCTYW 3aJHNX KOHEYHOCTEN KPbIC C 3KCMEepUMEeHTanbHbIM NOBPEX-
JEHWNEM CMIMHHOIO MO3ra.

MATEPWAIbI N METO/[1bl

B wuccrnenoBaHusx 6binM UCMONMb30BaHbI HOBOPOX[EHHbIE 6enble
6ecnopofHble KpbIChl, cofepXalunecs B ycnosusx Busapus MHcTUTyTa
npo6nem Kpuobuonorum u KpuomeamumHel HAH YkpanHbl. PaboTa ¢ xu-
BOTHbIMU MPOBOAMMACL B COOTBETCTBUN C «O6LUMMI NPUHLMNAMK JKCne-
PUMEHTOB HA >XMBOTHbIX», 0406peHHbIMM V/ HaumoHanbHbIM KOHIPEccoM
no 6moatuke (r. Kues, 2013 r.) 1 cornacoBaHHbIMu ¢ nosnoxeHuem IV Espo-
NENCKOI KOHBEHLMM O 3aLLMTE MO3BOHOYHBIX XKWUBOTHbIX, UCMO/b3YEMbIX
ONS 3KCMEePUMEHTANbHBIX 1 Apyrx HayuHbix Lenein (ETS 123, Ctpac6ypr,
1986), n pa3peLeHnem Komurerta no 61Moatuke VHCTUTYTa Npo6iem Kpuo-
6uonorum n kpuomeguuuHsl HAH YkpauHbl.

HeipanbHble KNETKW BbIAENANU M3 TKaHed rofloBHOrO Mo3ra nio-
[0B KpbiC 15-16 fHel recrauuu (nepebiM JHEM GePeMEHHOCTU CHMTanu
BbISIB/IEHWE CMEpMUEB B BarvHanbHbIX Maskax nocne noAcagku Camok
K camuam). [ing 310ro TKaHb rofioBHOr0 MO3ra U3BMeKanu 13 YepenHon
KOpPOOKW, NpOMbIBanM cTepunbHO cpepoit DMEM/F12 (Sigma, CLUA), no-
cne Yero nomewanu B 0,25 % pactBop TPUNCUHA U UHKYOUPOBANK NPU
37 °C Ha npoTskeHun 5 MuH. Mocne 3Toro TkaHb NepeHocUnu B cpeay
DMEM/F12, cogepxatuein 10 % cbiBopoTkM B3poCnbix KpbiC (GBK), n me-
XaHUYECKM [e3arpermpoBann Ha euHWYHbIE KNETKW C UCMOMb30BaHUEM
Bubpauun [8]. MonyyeHHyo CycrneH3unto UNLTPOBAM Yepe3 CTePUIbHbIN
unbTp 04HOPA30BON CMCTEMbI NMEPENNBAHNA KPOBU 1 KPOBE3AMEHUTE-
neit (Mnactumes, Ykpauna). Mocne 3Toro KNeTKM 0TMbIBAN OT TPUMCUHA
LeHTpudyruposanunem npu 150X g Ha NPOTSHXKEHUN 5 MUH. TONYYeHHbIN
0CafloK KneTok pecycnenamposanu B cpene DMEM/F12, copepxalient
0,6 % rmoko3bl, 2 mM rnyTamuHa, 3 MM 6ukap6oHarta Hatpus, ¢ 10 % CBK.

Ona copmupoBanus arperatoB HK BHOCUNM B 24-NyHOYHbIA nna-
CTUKOBbIIA nnaHweT (Corning, CLUA) B koHUeHTpaumm 4108 KneTok/nyHKy
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1 KyJIbTUBMPOBAIM HA NPOTSXKEHWUN ABYX 4acoB B 0,5 Mn nUTaTeNbHON Cpe-
abl DMEM/F12, copepxalueit 10 % CBK [9], kaxaple 15 MuH pecycneHau-
pys MUNETKOR 0CeBLUME KNETKN.

B KayecTBe 9KCMpPecc MeToLA ONPeneneHns XU3HeCNoCco6HOCTU UC-
nonb30Banu okpaluneanune Knetok 0,4 % cynpasutanbHbIM KpacuTenem
TPUNAHOBBIM CUHWUM. TlOfCYET >KU3HECcnocobHoCTU U KonuyectBa HK
npou3soaunu B Kamepe fopsesa. OnpeaeneHne XusHecnocoobHocT HK
B COCTaBe arperatoB NPOBOAMNM NOCNe WX Ae3arperauny Ha eanMHUYHbIE
KNeTK1 MUNeTUPOBaHNEM.

KpMOKOHCEPBUPOBaHUE CYCMEH3UIA 1 MHOTOKMETO4HbIX arperatoB
HK npoBogunu B NonmMkapboHaTHOM KOHTEWHepe LN 3amMOpaxuBaHus
Nalgene Mr. Frosty (Sigma-Aldrich, CLUA) co ckopoctbto 1 °C/MuH po
-80 °C B KpuokoHTelHepax (Corning, CLUA) nog 3awwurtoit 10 % AMCO
B cpeae DMEM/F12 (Sigma, CLUA) B npucytctaum 10 % CBK. lMpu 3TOM KO-
HEYHas KOHLEHTPaLMs KNeToK cycneH3un cocTasnsna 4+10%/mn, a ux 06b-
em — 200 mkn. [Tpu KpUMOKOHCEPBUPOBAHUN arperatos B KPUOKOHTENHEP
nomeLLanu arperarbl, 06pa3oBaHHbIe B OAHON NyHKe B NPOLECCe KpaTKo-
CPOYHOro KynbTMBMPOBaHNA ncxofHbix HK. Hepes cytku HK, 3amopoxeH-
Hble A0 -80 °C, nomeLLanu B Xuakuii a3oT. OTorpes KNeToK NPOBOAMIN Ha
BoasHoN 6aHe npn +40 °C. Mocne oTorpesa ¢ Lenbto 0TMbIBKK 0T AMCO
Ko BceM npo6am ¢ Knetkamu fobasnsnu 10-KpaTHOe KONUYECTBO Cpefbl
DMEM/F12, nocne yero cycnensum HK ueHTpudpyruposanu npu 100x g Ha
NPOTSHXKEHUM 3 MUH, @ NPO6bI C arperatamu NofABeprany MArkoMy LeHTpu-
(hyruposannio Ha py4Hoii ueHTpudpyre npu 100 06/MUH Ha NPOTSHKEHUN
5 MuH. Hagocagok ynansnu, a 0cafok cycneHsuin u arperatos HK pecy-
cnenauposanu B 50 mkn DMEM/F12 n ncnonb3oBanu ans TpaHcniaHTaumni.
[1ns OLEHKN (hYHKLMOHANBHOM akTUBHOCTM HK NCX0fHbIE N KPUOKOHCEP-
BMPOBaHHblE arperarbl, 06pa30BaHHbIe B OAHOW NYHKE, KyNbTUBUPOBANN
B o6oratleHHon cpege DMEM/F12 ¢ 10 % CBK.

[Ona nposefeHNs UMMYHOMNYOPECLIEHTHBIX WCCNEA0BaHWA Kne-
TOYHbIE KYNbTYpbl OUKCUPOBANN Ha NPOTSKEHUM 20 MUH NPU KOMHATHOM
Temneparype B 4 % napacopmanbgernge. PUKCUPOBaHHbIE KITETKN nep-
meabunuamposanu B 100 % aTUNOBOM CnupTe, NPOMbIBaNN B dhocdart-
HoM 6ycbepe (PB) 1 MHKy6UpoBanu 60 MUH NPU KOMHATHOI TemnepaType
B 5 % pacTBope HOpManbHoIt Ko3nnHOI cbiBopoTkn (HKC) B ®6 ¢ 0,1 %
TputoHom X-100. lMocne 3TOro KNETKW UHKYOUPOBANIU HA NMPOTSHXKEHUN
HOo4n npu +4 °C ¢ nepBUYHbIMK aHTUTENamm B pacteope 1 % HKC B ®b
¢ 0,1 % TputoHom X-100. 3aTem KneTkn NnpombiBanu B ®b 1 KynbTueK-
poBanu ¢ BTOPUYHbIMK aHTuTenamm B pacteope 1 % HKC 8 ®6 ¢ 0,1 %
TputoHom X-100 B Te4enure 30 MUH Npu KOMHATHON Temreparype B TeM-
HOTe. B Ka4yecTBe NepBUYHbIX ObISIN UCMOb30BaHbI MbILLIUHbIE aHTUTENA
npotus B-tyéynuna lll (Sigma, CLLIA), GFAP (Abcam, Bennko6puTanus),
HecTuHa (Abcam, Benmko6puTaHus) W KpONMYbW MPOTMB BUMEHTUHA
(Abcam, Benuko6putanus). B Kayecte BTOPWUYHBLIX AHTUTEN WCMONb-
3o0Banu Chromeo 546 goat anti-mouse u Chromeo 488 goat anti-rabbit

HAPYILLEHUS iBUTATENBHOI AKTUBHOCTH *

06e KOHE4YHOCTI HEMOABKHbI

Cna6ast NOABWKHOCTb OHOM KOHEYHOCTU, Y APYroii COXPaHEH TOHYC
Cnabas noABMXHOCTb 06€1MX KOHEYHOCTEIA

OrpaHuyeHHast NOABWKHOCTb OHON KOHEYHOCTH, criabas apyroi

OrpaHuyeHHas NoABWXHOCTb OHON KOHEYHOCTH, BOJTOYEHUE ApYroi

OrpaHunyeHHas NOABWXHOCTb OLHON KOHEYHOCTH, HA APYTYI0 He OMupaeTcs
YMepeHHas NMoABMXHOCTb OJHOI KOHEYHOCTM, Ha APYryto cabo onupaercs
06WwmpHas NOABWKHOCTb OAHOI KOHEYHOCTH, Cnabas MoLBMKHOCTb ApYroi

O6LUMpHas NOABUXHOCTb OJHOIN KOHEYHOCTU, OrpaHUYeHHas NOLBUXKHOCTb pYyron

O6LUMpHas NOABUXHOCTL 06€MX KOHEYHOCTEN
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Puc. 1. Cxema akcnepumeHTa
Mo TPAHCMNAHTALMN KPUO-

“."'CXMPVPFM‘IEGKDE NOBPEXXAEHUE CNIUHHOIO M03FA)"'H

Puc. 2. MukpodoTorpacdum arperatos, chOpMIUPOBaHHbIX B NPoLECce
KYNbTUBUPOBAHNA 04ULLEHHON (A) 1 3arpsi3HeHHoI apuTpouuTamu (b)
cycnensuii HK. CBeToBas MUKPOCKONUS, MacliTabHas NnHenka
A —-100 mkm, b = 50 MKM.

(Abcam, Benuko6bputaHus). dapa knetok okpawwmsanu Hoechst 33342
(Sigma, GLLA).

®opMMpOBaHNe MOJENN TPaBMATUYECKOTO MOBPEXLEHUS CMUHHOMO
M03ra NPoBOANN Ha 6-8-MecsYHbIX 6eCNOPOAHbIX GesbIX KpblCax-camuax
Becom 300-400 r. 3a CyTku O OnepaLmm XUBOTHbIX He KOPMUAW. AHe-
CTe31s OCYLLECTBAANACh BHYTPUMbILLEYHbIM BBEJEHUEM XMBOTHOMY 1 M7
cmecu, coctoswen n3 0,18 mn 2 % keunasuta, 0,36 mn 10 % KeTamuHa un
0,46 mn 0,5 % pacTBopa HOBOKanHa. Onepawmn NpoOBOANIN B CTEPUNbHBIX
ycnosusx. MoBpexaeHue opmupoBany nyTem yaaneHus npasoro cer-
MEHTA CMMHHOr0 MO3ra A/IMHO0 0KOJ10 2 MM Ha ypoBHe 10 No3BOHKa rpya-
Horo otgena [10]. Mocne 3aToro npuneratoLLme y4acTkn CMHHOMO Mo3ra
130SIMPOBANN OT OKPYXXAIOLLMX TKAHE NMOAKOXHO-XUPOBOW KIETHATKOMN 1
yLUINBANM BHA4arne rny6oKue COM MbiLLLL, A 3aTEM MOBEPXHOCTHbIE MbILLLbI
1 dhacumu. TpaHcnnantaumio HK npoBogunm nocne ywmueaHns Mbilll, B 06-
nactb 06pa3oBaBLLerocs fedekra CNMHHOro Mo3ra.

Peructpaumio ABuratenbHoi akTUBHOCTY 3aHUX KOHEYHOCTEN NPpOoBO-
annu Yepes 1, 3, 14, 30, 60 1 180 cyTok nocne onepawuun npyu NOMOLLW
MOAUULMPOBAHHOTO METOLA OLIEHKMN ABXKEHUS KPbIC B OTKPBITOM MpO-
cTpaHctse Basso [11] (Ta6n. 1).

[lna npuroToBNeHNs anbrHaTHOroO rugporens ucnonb3osann 13 %
pacTBOP albrMHaTa HATPUS, MPUrOTOBMEHHBIA HA (DM3NONOTNYECKOM
pacteope, cofepxatiem 25 MM HEPES (pH 7,2). Anbrunar Hatpus pac-
TBOPSAAM Ha BogAHON 6aHe npu Temneparype 100 °C 1 NOCTOAHHOM nepe-
MeLUMBaHuM. Bce npuroToBneHMs NpoBOAMAM B CTEPUIIbHBLIX YCNOBUAX
6okca. PacTBopb! npeABapuUTENbHO CTEPUNN30BANU (DUNBTPOBAHNEM Hepes3
0,22 Mkm cunetp (Millipore, CLLIA).

iccnenoBaHue 6b1i10 NpoBedeHo Ha 50 Kpbicax, 5 U3 KOTOPLIX nocsne
onepauuu ymepnu. Bce akCnepumeHTanbHbIe XKUBOTHBIE ObINN Pa3aeneHbl
Ha 5 rpynn: Be KOHTPOJTbHbIE U TPW ONbITHbIE (PUC. 1).

Cpasy nocne onepawuu XMBOTHbIM KOHTPONbHOI rpynnbl 1 B 06nacTb
nedekra cnuHHoro mosra seogunu 100 mkn cpefbl DMEM/F12, XnBOTHbIM
KOHTPOMBHON rpynmbl 2 BBOAUNN 50 MKN 13 % anbruHatHoro rens, npessa-
puTeNbHO cMeLlaHHoro ¢ 50 mMkn cpefbl DMEM/F12. XKUBOTHBIM OMbITHON
rpynnbl 1 B 0651acTb fedhekta CNMHHOO Mo3ra BBOAUIM 50 MK LeKOHCep-
BMUPOBaHHOI cycneHaunm HK 15-16 aHEeBHbIX NN0J0B KPbIC, COAepalLeit
4+108 KNETOK, XXMBOTHbIM OMbITHON rpynnbl 2 — 50 MkN 13 % anbruHatHoro
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KoHcepBupoBaHHbIx HK Kpbicam
C TPAaBMATU4ECKUM NOBPEX/EHNEM
CMUHHOTO MO3ra.

Puc. 3. MukpodoTorpadomn npukpennenHbix arperatoB HK, KneTkn koTo-
pbIX chopmupytoT B-Ty6ynuH Il NON0XNTENbHBIE OTPOCTKM (38N1eHas

0Kpacka); IMMyHOyOpecLIeHTHOE OKpaluMBaHue npenapara. A — CBeTo-
Basi MUKPOCKONWA, maclutabHas nuHenka — 200 MKM; b — NIIOMUHECLIEHT-

Hast MUKPOCKONUS, MacluTabHas nuHeiika — 50 MKM.

Puc. 4. MvkpodoTorpadus
HeandepeHupoBaHHbIx HK
(CTpenKm), MUTPUPYHOLLUX

Nno 0TPOCTKaM KNeToK 13
NPUKPENIEHHbIX arperaTos.
CBeToBas MUKPOCKOMUS,
macLiTabHas nuHenka —

50 MKM.

renisi, CMeLwaHHoro ¢ 50 MK cycneH3un aekoHcepaupoBaHbix HK, cogepxa-
Lwen 410 kneTok. XKMBOTHbIM ONbITHOI rpynnbl 3 BBOAMIM 50 MKN 13 %
NbMMHATHOrO rensl, CMeLIaHHOro ¢ 50 MKN CycneH3uu LeKOHCepBUPOBaH-
HbIX arperaToB, 06pa3oBaHHbIX B Pe3ynbTaTe NPeKyIbTMBMPOBAHMS CYCMEH-
3um HK (4+10° kneTok). [ins BBEAEHNS MCNONb30BaNM LwnpuL, o6bemom 100
mkn (Hamilton, CLUA) ¢ anametpom urmbl 0,5 M.

fucTonornyeckoe UCCNeaoBaHne TKaHel CrMHHOro Mo3ra NpoBoauIN
nocne ux coukcaunm B 10 % pacteope HedTpanbHOro doopmanuHa. Cepuii-
Hble CPe3bl TONLMHOM 6-8 MKM OKpaLL1Bany reMaToKCUINHOM 1 303UHOM.
[ns MUKPOOTOCHEMKM KyNBTYP 1 TMCTONOMMHECKMX MPenapaTos NCMonb-
30Banu mukpockon Axio Observer ZI (Carl Zeiss, Tepmanuns).

CratncTuyeckyto 06paboTKy Nony4eHHbIX JaHHbIX 1 aHANN3 pesynbTa-
TOB NPOBOANIM C NOMOLLBKO Nporpammsl Statistika (sepcvs 6.0). ns cpas-
HEHWS 1 OLIEHKM Pasfnyuii MCMoMb30BanM napameTpuyecknin t-kputepuii
CTbtoneHTa. [10CTOBEPHbIMM CYMTANUCH pa3nunyus npu p < 0,05.

PE3YNbTATbI U UX ObCYXIEHUE

B akcnepmmeHTax MCnonb3oBanu CycrneH3no M30nmnpoBaHHbIx HK
CO CpefiHeil XXU3Hecnoco6HOCTbI0, pPaBHOi 44,5 %. KpaTkocpo4yHOe Kynb-
TMBMPOBAHWE Takux Knetok B mpucytcTeum 10 % CBK 6e3 mMutoreHoB
NPUBOAAIO K (DOPMUPOBAHNIO MHOTOKIETOYHbIX arperatos (puc. 2, A).

Mpwn 3aTom arperatbl POPMUPOBANU B OCHOBHOM XKU3HECNOCO6HbIE
KNETKM, TaK KaK B COCTaBe arperaToB WX XW3HEeCN0CO6GHOCTb B CPEAHEM



Puc. 5. MukpodoTorpadun moHocnos, copmuposaHHoro HK npukpe-
MEHHbIX arperaTos, UMMYHOMTYOPECLIEHTHOE OKPALLNBAHNE HA MAPKep
acTpountoB GFAP (3eneHas okpacka). A — CBeTOBas MKPOCKOMUA,

b — ntomuHecueHTHas Mukpockonus. MacwTabHas nuHenka — 50 MKm.

Puc. 6. MukpodoTorpadoun moHocnos, cpopmuposaHHoro HK npukpe-
MMEHHbIX arperaTtos; UMMYHO(TYOPECLIEHTHOE OKpaLLVBaHWe Ha MapKep
HeNpoHOB B-Ty6ynuH 3 (3eneHas okpacka). A — CBETOBaA MUKPOCKONNS,
b — ntomuHecueHTHas Mukpockonus. MacltabHas nuHenka — 50 MKm.

paBHsnacb 85,4 %. [poBeAeHHblE AKCMEPUMEHTbI TaKXXe NPOAEMOH-
CTPUPOBANM, YTO 3PUTPOLMTBLI, KOTOPLIMU MHOTLA ObINN 3arpA3HeHs!
cycnensun HK, B cocTas arperatos He BKNOYanuch (pue. 2, b).

B npouecce KynbTMBMPOBAaHMSA arperartbl NPUKPENNsANCh K MOA-
noxke (pue. 3, A), nocne 4ero, NoAo6HO Helipocdepam, HabnAa-
nocb onepexarolee OpMUPOBaHUE KNETKaMu ANUHHbIX B-Ty6ynuH
[l NonoXuTensHbIX 0TPOCTKOB (pueE. 3, b), N0 KOTOPbIM MUrpUpoBaK
Heaud depeHUMpoBaHHble KNeTkn (puc. 4), opmupytowme nocne
anddhepeHunaunm MOHOCNOI, COCTOALWMA U3 KNETOK raun (puec. 5)
1 HelipoHoB (puc. 6).

Korga nnowanb MoHocnos aocturana 70 % KOHGIHOAHTHOCTH,
nosBAANUCL BHavane B-TybynuH Il nonoxuTenbHble HelMpo6iacTono-
JO06HbIE KNeTKn (pue. 7) 1 3aTeM KONOHUM HeauddepeHLpOBaHHbIX
HECTUH- UM BUMEHTUH-MONOXUTENBHBIX KNETOK (puc. 8).

MonyyeHHbIe faHHble YKa3biBAKT Ha TO, YTO B arperatbl 06beau-
HAKOTCA XKWU3HECNOCOOHbIE CTBOMOBLIE/MPOreHNTOPHbIE U €Nabo And-
(hepeHUNpPOBaHHbIE KITETKW, KOTOpble 60nee YCTOMYMBbLI K [eiCTBUIO
noBpexpatowmux akTopoB NPOLEAypbl BblAENeHUS N0 CPaBHEHUIO
C A depeHLMpOBaHHbIMA KNEeTKaMu BCNeACTBUe 6onee npocTon
MOPMONOr1M4ecKoin CTPYKTYpbl U 60Jiee CNabdblX MeXKNEeTOYHbIX CBA-
3eil. 3penble audydepeHumpoBaHHble HK B npouecce BblaeneHus,
BEPOSITHEE BCEr0, MOBPEX/AAKTCA U NOrnbaroT.

Takum 06pasom, hOPMUPOBAHIE MHOMOK/IETOYHbIX arperatos no-
3BOJIAET NPOBOAUTL CENEKLNI0 XN3HECNOCOOHbIX CNabo AnddepeHLm-
POBaHHbIX W HeANMdEPeHUNPOBAHHbLIX (CTBONOBbLIX/MPOreHUTOPHbIX)
HK, peluas Bonpoc ux cTanfapTuaaumuu 1 yHudmkauum nepes ucnosb-
30BaHMeEM.

KpnOKOHCEPBUPOBaHHbIE arperatbl NOCAe OTTanBaHUs U yAaneHus
OMCO coxpaHsnu CBOK LeNOCTHOCTb, CTPYKTYPY U pa3mep (puc. 9).
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Puc. 7. MukpodpoTorpadumn Heiipo6nacTonofo6HbIX KNETOK, 06pasyoLmx-
sl Ha 6-€ CYTKW KynbTMBMPOBaHUA arperatos HK; nMmMyHOMYyopecLeHTHO.
OKpalumeaHue Ha B-Ty6ynuH Il (3eneHas okpacka). A — CBETOBass MUKPOCKO-
nus, b — nlomMuHecLeHTHas Mukpockonus. MaclutabHas numHenka — 50 MKm.

Puc. 8. MukpodoTtorpadum MMMyHODYOPECLEHTHOrO OKpaLLBaHMS
konouun HK (10 cyTok KynsTuBupoBaHus arperatos HK nnofos Kpbic) Ha
HECTWH (KpacHas OKpacka) U BUMEHTUH (3ef1eHas OKpacka); afpa KneTok
OKpaLLieHbl kpacutenem Hoechst 33342 (cuHsas okpacka). A — cBeTosas
mukpockonus, b-I' — nloMuHecLieHTHas Mukpockonus. MacltabHas nu-
Hemnka — 50 MKM.

Puc. 9. MukpodhoTorpadus KpuoKOHCepBUpoBaHHbIX arperatoB HK nocne
yaaneHus JMCO. CBeToBas Mukpockonus, MactutabHas niHeitka — 100 Mkm.
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Takxe OHW COXPaHANN CNOCOBHOCTb MPUKPENATLCA K NOLNOXKE.
Hepes 3 CYTOK KyNbTMBMPOBAHWA npukpennanocs 6onee 70 % KpUOKOH-
CepBUPOBAHHbIX arperatos, MOCNe Yero, Kak W y UCXOAHbIX arperartos,
Habnoaanoch onepexatowiee opmmposanne HK annHHbIX B-Ty6YnuH
Il nonoXxnTenbHbIX OTPOCTKOB (puc. 10, A), N0 KOTOPLIM MUTPUPOBANK
HeaudepeHUnpoBaHHble knetku (puc. 10, b).

B npouecce KynbTMBMPOBAHUA OTPOCTKM KNETOK arperatoB 06beam-
HANIUCb B CETb, NPU 3TOM HEKOTOPbIE U3 HUX CANBANNUCL MEXLY CO60i
(puc. 11).

Takum 06pa3om, BbICOKas KPUOYCTONYNBOCTb, @ TaKXKe CNOCOBHOCTb
B ycnosusx in vitro HK B cocTaBe arperatos hopmMuMpoBaTb OTPOCTKM,
N0 KOTOPbIM MUrPUPYIOT HEANADEPEHLMPOBAHHbBIE KNETKM, MOCTYXUNK
OCHOBAHMEM CYUTaTb NEPCMEKTMBHBIM UCMONb30BAHNE UX TPAHCMNAHTA-
LMK C LieNIbH0 BOCCTAHOBNEHUS NOBPEXAEHHON HEPBHOM TKAHU CMIMHHOMO
MO3ra Kpbic.

Ina dwmkcaumn TpaHcnnantupoBaHHbIX HK B 30HE noBpexaeHus
CMWUHHOr0 MO3ra Mbl UCMONb30BANN ANbIMHAT — JIMHENHbIA aHUOHHBIN NO-
nncaxapua, KoTopblid B NPUCYTCTBMM [BYXBA/IEHTHBIX KATUOHOB 06pa3yeT
ceTyarbln renb [12]. ABnascb 6MOCOBMECTUMbIM TMAPOreNeM, anbrmHarsl
LUMPOKO UCMOMb3YHOTCA AN MHKAMNCYNALMM KNETOK U CPe30B C LieMblo UM-
MyHom3onsumum [13-15]. Mpu 3TOM anbruHatHas Matpuua ABiAeTCs NPOHK-
LiaeMOI N5 NUTaTenbHbIX BELLECTB, KUCNOPOAA, YIMEKNCNOoro rasa, npo-
JYKTOB MeTab0/11M3Ma 1 61ON0rN4YeCKM aKTUBHbIX BELLECTB, KOTOPbIE MOTYT
CEKPEeTUPOBATLCA MHKAMCYNUPOBAHHBIMM KNeTKamu. MomMumo 3Toro 6bino
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NOKa3aHo, 4TO anbruHaT YBENMYNBAET CKOPOCTb POCTA aKCOHOB HEPOHOB
1 acTpoLMTOB B TPABMMPOBAHHOM CMUHHOM Mo3re [16, 17]. Takxe 6bino
NPOJEMOHCTPUPOBAHO, YTO TPAHCM/IAHTUPOBAHHbIE HEMPaNibHbIE CTBOJIO-
Bble KneTkn (HCK), MHKancynnpoBaHHble B anbritHaTe, CnoCO6HbI BbIKK-
BaTb, AM(EPEHLMPOBATLCS, MUTPUPOBATb U WHTETPUPOBATLCS B TKaHb
CMWHHOro Mo3ra peuunueHTa [18-19].

Yepes cyTKU NOCNE NOBPEXAEHNUS CMIMHHOTO MO3ra Y BCEX XKUBOTHbIX
OTMEYaNCcs napanuy 3agHuX KOHEYHOCTEN C YMEHbLUEHWEM YyBCTBUTENb-
HOCTU Tena. 3afHsAs 4acTb TyNOBULLA Oblia HeMoLBUMXHON. Mpn 3TOM Ha-
6ntofanacb Pe3ko BbIPKeHHas rMNoTOHUA MbllL,. OTBeTa 3ajHUX KOHEeY-
HOCTEIl Ha TaKTW/bHblE 1 GONEBbIE pa3fpaXeHns He oTMevanock. K 3-m
cyTkam nocne TpaHcnnantauum HK y HEKOTOPbIX XKWBOTHBIX 0TMEYanoch
NOSIBNIEHNE MbILLEYHOr0 TOHyCa 3afHMX KoHedyHocTeld. K 14-m cyTkam
Y XMBOTHbIX BCEX WCCredyemblX rpynn Habmojanacb nonoXuTenbHas
JVHAMUKA BOCCTAHOBNIEHUS ABUraTENbHON aKTUBHOCTU 3aAHNX KOHEYHO-
cTen. npekc aBmxeHus npu atom Konebancs B npefenax 3,6-4,5 eanHuy,
(Tabn. 2) N XapakTepu30BanCa He3HAYUTENbHbIMU ABWXEHUAMU B O4HOM
WAN ABYX CYCTaBax NeBOW KOHEYHOCTM U MOMHBIM OTCYTCTBUEM LBUXEHUI
NN CnabbIMM ABMXEHUSMU OHOMO CyCTaBa NPaBOii KOHEYHOCTW NpU OT-
CYTCTBUU 60/1€BOI HYBCTBUTENLHOCTH.

Ha 30-e CYTKM y XMBOTHbIX BCEX UCCNEAyeMbIX rpynn Habnoganach
HE3HaYMTeNbHAA NONOXMTENbHAA AMHAMUKA YNyuLIEHUS ABUKEHWA 3af-
HIX KOHEYHOCTEMN N0 CPABHEHUIO C 14-Mu cyTKamu. VIHAEKC LBUMXKEHNS npu
9TOM yBenuyuBancs o 4,4-5,2 eguuny (Taén. 2).

Ha 60-e cyTku Habntoganoch 4OCTOBEPHOE YBEIUYEHNe UHAEKCA ABU-
)KEHWA 3a[HWX KOHEYHOCTEe BO BTOPOW W TPETbEi 3KCMepuMeHTaNbHbIX
rpynnax no CpPaBHEHWKO C KOHTPOSbHbIMK rpynnamu. lMpu 3TOM UHAEKC
JBVDKEHWI B OMbITHON rpynne 2 yBenuyusancs o 6,2, a B ONbITHON rpynne
3 - 1o 6,8 (Tabn. 2), 4T0 XapakTEpPU30BANOCh YMEPEHHON NOABMKHOCTHI
Tpex CyCTaBOB OJHOM HOTW 1 OHOr0 CycTasa Apyrom.

K 180-m cyTkam HabniofeHUs WHAEKC [BUraTenbHOW aKTUBHOCTM
B KOHTPOMbHbIX rpynnax 1 v 2 coctasnsn 5,2 n 5,0 (Tabn. 2) COOTBETCTBEH-
HO, YTO XapakTepu3oBaIOCh 3aMETHbIM [BWKEHUEM OLHOT0 WAN [BYX
CYCTaBOB O[JHOW 3aJHell KOHEYHOCTU W HE3HAYUTENbHBIMU LBVKEHUSAMU
O[IHOrO cycTasa Jpyroii. CpeaHuii MHAEKC ABKEHUS 3a[HNX KOHEYHOCTEN
XKMBOTHbIX ONbITHOM rpynnbl 1 (TpaHcnnaHTauums cycnexsum HK) npaktu-
4eCKM He USMEHANCA 1 cocTasnan 6,0, YTo He JOCTOBEPHO OT/IMYANIOCH OT
nokasarefiel 06emx KOHTPOMbHbIX rpynn. [aHHbIA WHAEKC XapakTepu3o-
BaNCs YMEPEHHOW NOLBWXHOCTLIO TPEX CYCTaBOB OAHOW HOTW M OLHOr0
cycrasa Jpyroi.

CpenHWin NHAEKC OBWKEHWS 3aiHUX KOHEYHOCTEN XKUBOTHBIX OMbITHOM
rpynnbl 2 (TpaHcnnaHTaumus cycneqaun HK COBMECTHO C anbrMHaTHBIM re-
nem) K 180-m cyTkam HabniogeHus yBenuyusancs Ao 6,8 (tabn. 2), yto go-
CTOBEPHO OTNINYANOCh OT NOKasarenen 06enx KOHTPONbHbIX rpynn. Mpu 3Tom
Habto4anack 06LLMPHAs NOABWKHOCTL BCEX TPEX CYCTAaBOB OAHON KOHEHHO-
CTU W1 HE3HAYUTENbHAS UMW YMePeHHas NOABMXHOCTb BYX CYCTaBOB APYTOiA.
HyBCTBUTENBLHOCTL 33[HUX KOHEYHOCTEN NpW 3TOM BOCCTAHABNMBANAC,
XOTS peakuus Ha 601eBoe pasapaxeHue eBON (NMOBPEXLEHHON) CTOPOHbI
6bina oTcpoYeHa. CpesHUil MHAEKC ABMXEHUS 3alHUX KOHEYHOCTEN XXUBOT-
HbIX OMbITHOW rpynnbl 3 (TPaHCNNAHTALNS JEeKOHCEPBUPOBAHHBIX arperatoB
HK coBMecCTHO ¢ anbruHatHbIM renem) K 180-m cyTkam HabmofeHUs yBenu-
yuBancs Ao 7,7 (Tabn. 2), 4To TakKe [JOCTOBEPHO MPEBbILLIAN0 MOKa3aTenu
KOHTPOSbHBIX rpynn. Mpu 3ToM Habntoganack 06LIMpHas NOABUXHOCTL BCEX
Tpex CyCTaBOB OJHOM KOHEYHOCTW W OrPaHNYeHHasn NOABUWXHOCTb [BYX CY-
CTaBOB APYron. YyBCTBUTENbHOCTb 3afHUX KOHEYHOCTENA M WX peakums Ha
60neB0€ pasapaXeHue Npu 3TOM BOCCTaHABNMBANACH.

Yepea 120 cyTOK nocne onepauum HEKOTOPbIX MXMBOTHbIX OMbITHBIX
1 KOHTPOJTbHBIX FPYNN BbIBOAUNN W3 3KCMEPUMEHTA NyTeM [eKanutauuu.
®parMeHTbl CIMHHOO MO3ra U3BMeKanu 1 NPOBOANIX MOPONOTNYECKUIA
aHaIM3 MX Cpe3oB. Kak BUAHO M3 pUcC. 12, CTPYKTYpa HEPBHOI TKaHW, KOTO-
pas popMupoBanack B 0651aCTV NOBPEXAEHNS, Y PA3NNYHbIX SKCMIEPUMEH-
TanbHbIX FPYNM XMBOTHbIX OTAIMYANAch Mexay co60i. Mpu aTom Hambonee
yNopsA04eHHbIE CTPYKTYPbI HEPBHOI TKaHW B 0611acTh NOBpexaeHus op-
MUPOBATNCHL MOCNE TPAHCMNAHTAUNN KPUOKOHCEPBMPOBAHHbBIX arperatoB
HK cOBMECTHO C anbrHatHbIM renem (puc. 12).
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MHMAEKC [ABIXEHNSA SAiHUX KOHEYHOCTEN

BPEMS
MOCNE  kouTPONIb1  KOHTPONb2  ONBLIT1  ONBIT2  OMbIT3
ONEPALUYN (N=8) (N=10) (N=7) (N=10)  (N=10)
1 cyTKU 0,2+0,2 0,7+0,4 0,7+0,5 0,8+0,7 0,7+0,6
3 cyToK 0,7+0,3 1,0+0,01 0804 0,8+05 0,9+0,5
14 cyTOK 4,3+0,5 4,0£0,5 3,6+0,5 3,8+0,8 4,5+0,9
30 cyToK 4,6+0,6 4,4+04 5,0+0,4 4,4+0,7 5,2+0,6
60 cyToK 5,0£0,5 4,9+0,5 52+0,4 6,2+04" 6,8+0,5"
180 cyTok 5,2+0,5 5,0£0,1 6,0£0,9 6,4+0,7" 7,806 R

Takum 06pa3om, NpOBeLeHHbIe 3KCMEPUMEHTbI NPOAEMOHCTPUPO-
Ba/W, YTO BBEAEHWE AbIMHATHOrO rens NPakTUHeCKW He OKasblBano
NONOXWUTENbHOrO AEACTBUA HA BOCCTAHOBNEHWE ABUraTenbHON aKTWB-
HOCTU XXMBOTHbIX W HA NPOLEecC hOPMUPOBAHME HEPBHON TKaHW B 06-
nactu nospexaeHus. Mpu BeefeHnn cycneHsum HK, HadnHas ¢ 60-x
CYTOK, Habnopanach TeHAEHLMS K YNYYLLIEHWUIO ABUraTeNbHOM akTUBHO-
CTW XMBOTHbIX N0 CPABHEHWIO C KOHTPONAMN. OfHAKO Mpu 3TOM TaKXe
He HabnLanoch BbIPAXKEHHOTO MOMOXUTENBHOTO BNUAHUSA BBELEHUA
cycnen3un HK Ha hopmupoBaHme HepPBHOW TKaHW B 06/1aCTU NOBPEX-
JeHus.

TpaHcnnaHTaums B 30HY NMOBPEXAEHWS CMIMHHOMO MO3ra CyCreH3uun
U MHOTOKMETOYHbIX arperatoB HK, CMeLLaHHbIX C abrMMHATHBIM refieM,
JO0CTOBEPHO YNy4yLlana BOCCTAHOBNIEHUE [1BUraTeNlbHON aKTUBHOCTY XM-
BOTHbIX, Ha4KHas ¢ 60-x CyTOK NOCne BBEAEHMS.

Mpu aTom B cry4ae BBefeHUs aibrUHATHOrO rens ¢ arperatamu HK
Habntaanach TeHAEHUNS K YBEIMYEHUIO ABMraTenbHOro MHAeKca 3af-
HWX KOHEYHOCTEN XXUBOTHBIX MO CPABHEHWMIO C XXMBOTHBIMU, KOTOPbIM
BBOAWNN anbruHaTHbIA renb ¢ cyneHavein HK. Takxe npu BBefeHMu
anbruHatHoro rens ¢ arperaramm HK doopmupyrollasncs HepeHas TKaHb
XapakTepusosanacb 60nee ynopsao4eHHoi CTPYKTYPOI N0 CPaBHEHMIO
C XMBOTHbIMM, KOTOPbIM BBOAWIIA ANbIMHATHBIA refib C KNETKamm B CO-
CTaBe CyCMeH3unu.

OTCyTCTBME [OCTOBEPHOrO YMy4LUEHWs ABUraTeNbHOM aKTUBHOCTU
Y 3KCMEPUMEHTANbHbIX XMBOTHbIX MOCAE TPAHCMAAHTALMM CyCMEH3UM
HK MOXHO 06bACHUTL TEM, YTO TPAHCMIAHTUPOBAHHbIE KNETKN He (OUK-
CUPYIOTCA B 30HE MOBPEX[EHUS, BCNEACTBUE Yero UX AeicTBue NposiB-
NAeTCA MUHUMaNbHbIM 06pasoMm. Mcnonbaosanune xe HK, cMeLlaHHbIX
C anbrvHaTHLIM refiem, No3BONAET, C OAHON CTOPOHbI, 3adMKCUPOBaTH
TPaHCNNAHTUPOBAHHbIE KITETKW B 30HE MOBPEXeHus, a ¢ ApYron — no-
CPELCTBOM WHKANCyNnALNN JOCTUraeTCcs 3aLimuTa KNeTok oT AeiCTBUA He-

61aronpuATHLIX YCNOBWIA B 30HE TpaHcnnaHTauun. NoMumo 3Toro, anb-
TWHATHBIA reflb MOXXET B HEKOTOPOI CTENEHN 3aMeHATb M30SIMPOBAHHbLIM
HK yTepsAHHbIA BHEKIETOYHbIA MATPMKC, CNOCO6GCTBYS UX BbDKUBAHUIO
1 HOpManuaaunu yHKLUOHNPOBAHMS.

lpoBeaeHHble UCCNEA0BAHNA NMOKA3anu, YTO TPaHCMIAHTaLmMs anb-
rMHaTHOro rens ¢ arperatamu HK npuBoaut K 60nee acpdheKTUBHOMY
BOCCTAHOBJIEHWI0 [IBUraTeNIbHON aKTUBHOCTM 3KCMEPUMEHTANTbHBIX XN-
BOTHbIX, & TaKXe Cnoco6CTBYeT (hOpMUPOBaHUID 60/1ee YNopAL0YEHHbIX
TKaHEBbIX CTPYKTYP B 06/1aCTU NOBPEXAEHUS N0 CPaBHEHMIO C TPaHC-
nnaHTaumelt anbrmHaTHoro rens ¢ cycnexsnenn HK. 3Tu gaHHbIe yKasbl-
BAKOT HA BaXHYIO POSib KIIETOYHOTO MUKPOOKPYXeHUs Ans 3pdeKTus-
HOTO (DYHKLIMOHWUPOBAHUS TPaHCMNAHTMPOBaHHbIX HK. Kak W3BeCTHO,
INs HOPManbHOro (PYHKLUMOHMPOBAHUSA TPAHCMNAHTUPOBAHHBIX KNETOK
(KaK CTBONOBbIX/MPOreHUTOPHBIX, TaK U AU HEPEHLPOBAHHbIX) 04eHb
BXHbIM ABNAETCA UX MUKPOOKPYXXEHWE — KaK KNeTOYHOe, TaK W BHe-
KnetoyHoe. HeipanbHble CK 63 CBOEro MUKPOOKPYXXEHUS (CTBONOBON
HULLIW) PYHKLMOHMPOBATL He MOryT. ECiu B 30HY NOBPEXAeHWs TpaHe-
MAAHTUPOBATL «0uNLLEHHY0» cycnen3uo HCK, To, ckopee Bcero, B CBS-
311 C OTCYTCTBUEM aJieKBATHOrO MUKPOOKPYXEHUS, OHWU NOrUGHYT, 60
OyayT (PYHKLMOHMPOBATL HENPaBUIbHO. BepoATHO, 3TUM 1 06bACHAETCA
HN3Kas KNMHMYeCKas 3(PEKTUBHOCTb TPAHCMNAHTAUMM «OHULLEHHBIX»
cycneH3uit HCK npu KneTo4HOM Tepanum HeilpoaereHepaTmBHbIX 3a60-
neBaHui.

lMpu OTCYTCTBMM COOTBETCTBYIOLLMX BCMOMOraTesbHbiX kKnetok HCK
He Cnoco6HbI MUrpMpPoBaTb B HEOBXOAMMOM HanpasfieHun. Hanpumep,
B aMb6puoreHede murpauus HCK 1 ux KOMMUTUPOBAHHbBIX NOTOMKOB OCY-
LLIeCTB/IAETCA MO OTPOCTKAM KNETOK pagnansHoii ruu. Moatomy ans ag-
(heKTUBHOIO BOCCTAHOBIIEHUS HEPBHOI TKAHW LiesIeco06pasHbIM ABsSeT-
1 BOCCO3/jaH1e YCII0BMIA IMOPUOreHe3a B NMOBPEXAEHHONM 0651acTu, Npu
KOTOPOM BO3MOXHO 06pa3oBaHne He TOMbKO BCEro KOMMMeKca KIeTok,
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HEOOXOAMMBIX A1 BOCCTAHOB/EHMS MOBPEXAEHHO! HEPBHOW TKaHW, HO
1 NyTel, N0 KOTOPbLIM NPOUCXOAUT MUrpaums 3TuX KneTok. [ng soccospa-
HWS TaKWUX YCNOBUIA PaHee Y)Ke MCNONb30Bany TPAHCNNAHTALMIO Helipocdiep
B 06nacTb nospexaeHuns [19, 20]. Ho, kak nokasanu Hawwm 3KCNepuMeHTbl,
TaKUMU CTPYKTypamm MOryT 6bITb TaKxXe U arperatbl, CHOPMMPOBaHHbIE
N30/IMPOBAHHBIMM reTeporeHHbIMU cycneHauami HK. Mpu atom, B 0Tnymne
OT Helipocdep, B arperatax MUKpooKpy»xeHue HCK (kneTo4Hoe u BHeKNe-
TOYHOR) ABNSIETCA 60ee NPUBTKEHHBIM K MUKPOOKDPY)XXEHUIO B YCIOBUAX
in vivo, 4T0 NO3BONSET HafeATbCA Ha 60nee 3P PEKTUBHYIO N ALlEKBATHYO
andbdepeHumadio HCK B He06X0aMMbIe KNETKM.

B akcnepumeHTax s TPaHCMAAHTALMKU Mbl UCMONb30BANM reTepo-
TEHHYI0 CYCMEH3MI0 KNIETOK FONIOBHOrO MO3ra My0fA0B, COCTOALLYK W3
CTBOIOBbLIX, MPOreHNTOPHbLIX M AuddepeHunpoBanHbiX HK. MpeumyLue-
CTBOM TaKOM CYCMEeH3UW Nepes O4MLLEHHBIMI CTBOMOBLIMU UK Andde-
peHunpoBaHHbiMi HK ABNSETCA NPUCYTCTBME HE TOSbKO HelpasibHbIX
CTBOJIOBbIX/MPOrEHUTOPHBIX KIETOK, HO M KIETOK, COCTAaBASIOLWMX WX
HULLY, 4TO MO3BONSAET HAfEATbCA Ha 6onee aNEEKTUBHOE (HYHKLIMOHN-
pOBaHWE TPAHCMNAHTMPOBaHHbIX CK B TPAaBMUPOBAHHOM CMUHHOM MO3-
re. lpouecc DOPMUPOBAHUS arperaTos, N0 HaleMy MHEHUIO, KaK pa3s
11 CONPOBOXAAETCH BOCCO3AaHNEM MUKPOOKPYXXEHWS, NOJ06HOr0 HepB-
HOI TKaHW in vivo, 4To no3sonset HCK BbhxkuBath 1 60nee 3hheKTUBHO
(PYHKLIMOHMPOBATb He TONbKO B KyNbTYpe, HO 11 NOCNEe TPaHCINaHTauuu.

Cnepyet TakXe OTMETUTb, YTO MOMMMO 3aMeHbl MOrMOLUNX Heid-
panbHbIX KIETOK TPaHCnnaHTauua yHKuMoHanbHelx HK MOXET Takxke
0Ka3blBaTb BMWSHME HA PEreHepaunio NOBPEXAEHUIA CMMHHOMO MO3ra
NOCPEACTBOM CEKpeLnn HelipoTpodnyeckmnx hakTopos [21-23], a Takxke
(hakTopoB, NPUBOAALLNX K PA3PYLLEHUIO MONIEKYIT, MHTMBUPYIOLLNX POCT
AKCOHOB [24, 25]. bbIno nokasaHo, 4to HCK, nony4eHHbIe U3 pasnuyHbIx
MCTOYHMKOB, CeKpeTupoBanu aktop pocta HepeoB (NGF), HeipoTpo-
(huyecknit paktop ronosHoro mosra (BDNF), rnuanbHblii HeiipoTpo-
thuyecknii haktop (GDNF) n matpuyHyto metannonpoteady -2 (matrix
metalloprotease-2), koTopas paspyluaeT XOHAPOUTUHCYNbAT NpoTeo-
MNKaH (MONeKyny, MHIMOMPYIOLLYIO POCT aKCOHOB) [21-26]. Takum 06-
pa3oM, TPAHCMAHTMPOBAHHbIE HeliparnbHbIe CTBOMOBbIE/NPOreHUTOPHbLIE
KNETKN MOTYT He TONbKO BbIMOMHATL (DYHKUMIO 3aMeLLEHUs TKaHW, HO
1 MOTYT 0Ka3blBaTb TEPaneBTUHECKNIA 3CDCheKT.

MpoBefeHHbIe NCCNEA0BAHUA NOKA3aNK, 4TO TPAHCMNAHTaUNs Kpuo-
KOHCEPBMPOBAHOI1 reTeporeHHon cycnexsuu HK nnogos kpeicam ¢ no-
BPEX/EHMEM CMMHHOTO MO3ra ABNAeTCA 3(PCEKTUBHOIA NPM YCNOBUN UX
(bukcauuu B 30He NOBPeXAeHWs. Takxe NpoBefeHHbIe UCCnefoBaHNs
NPOJEMOHCTPUPOBANM NEPCNEeKTUBHOCTL WCMONb30BAHNA AN TPaHC-
MAaHTaLUMM MHOTOKNETOYHbIX arperaTtoB, KOTOpbIe, ABAASCh TPEXMEPHOIA
MUKPOMOJIENbIO HEPBHOIA TKaHW, YBENUYMBAKOT KNMHMYECKYHD adhdpek-
TUBHOCTb NEPECAKEHHbIX KNETOK.

MMWKa BOCCTaHOBNIEHHNS ABUraTeNIbHON aKTHBHOCTH.

TPpaHcnnaHTaymn.

1. Y Kpbic ¢ TpaBMaTH4ecKuM MOBPEXLEHNEM CTUHHOIO MO3ra, HaynHas ¢ 60-X cyToK nocne TpaHcnNaHTayuy B 30Hy MOBPEXJEHNS reTePOreHHo
CYCNEH3UN KPHUOKOHCEPBHPOBAHHBIX HEAPaNbHbIX KNETOK NNOJOB KPbIC, 3aK/HOYEHHBIX B aNbIMHATHBIA [efb, HAO/0AETCA NONOXUTENbHASA ANHA-

2. KpnokoHcepBnpoBaHHbIe arperatbl U3 cycneH3nn HelpanbHbIX KNETOK N0[0B 06/1a4aloT 601ee BbICOKHM TEPANEBTHYECKHM NOTEHUHANIOM NPH
KNETOYHOMA Tepanun TPaBM CIMHHOIr0 MO3ra KpbIC 110 CPABHEHNIO C KPHOKOHCEPBHPOBAHHONA CYCNEH3NEN HeApPanbHbIX KNETOK, Yy4Las cTpykTypy
hopmupyemoii HePBHOM TKaHW M JOCTOBEPHO YBEINYNBAA CKOPOCTb BOCCTAHOBJIEHNA NOABUXHOCTH 3aJJHNX KOHEYHOCTEN Yepe3 180 cyTok nocne

)
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