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Pedrepat: B 0630pe npeactaBneHbl pesynbraTbl UCCNEOOBaHUN 3apyBexHbIX U OTEYECTBEHHbLIX YYEHbIX, OTpaxatLliue
OCHOBHblE [OCTMXEHUSI B 06NacT NPYMEHEHNs KNEeTOYHbIX TeXHOMOorni B Tepanuu 6onesHen HEPBHON cuCTeMbl U neyebHoro
noteHumana Knetok KOpAOBOW KPOBU B 3KCNEPUMMEHTANbHOW U KIMHUYECKOW HeBponoruu. [laHa knaccudukaumsa KneTouHbIX
nonynsunii, BblAeNeHHbIX U3 KOPAOBOW KPOBM, NMoka3aHa BO3MOXHOCTb VX MPUMEHEHWUS ANSt NEYEHUs HeBpOnormyeckoro ageduumTa.
PaccmatpuBatoTca pasnuyHble NoAxoAbl K TPaHCNNaHTauMm KneTtok KOpAoBOW KPOBM B 3aBMCUMMOCTM OT cnocoba BBeAeHus U
KOHLieHTpaumn knetok. OBCyxaatoTC BO3MOXHbIE MEXaHW3Mbl TepaneBTUHECKOro AENCTBUSA 3TUX KMETOK, a Takke MX CnocobHOCTb
K MUrpaumMm B MO3r Yepes3 remaTosHLuedanumyeckuin 6apbep.

KnioyeBble crnoBa: knetoyHasi Tepanuvsi, KOpaoBas KpOBb, CTBONOBbLIE KIETKU, HEBPONMOrMYeckui AedununT.

Pecbepat: B ornsai npeacraBneHo pesynbtatv AOCNIAXEHb 3apybiKHUX i BITYUM3HSHMX BYEHUX, SKi BifoOpakatoTb OCHOBHI
[OOCSITHEHHS! B ranysi 3acTOCyBaHHS KMiTUHHUX TEXHOMOriN y Tepanii XxBopob HepBOBOI cUCTEMU Ta MiKyBanbHOrO MoTeHLUiany KriTuH
KOPAOBOi KPOBi B €KCnepMMeHTanbHin i KniHiYHin HeBponorii. MNogaHo knacudikauito KNiITUHHUX Nonynsuin, BUAINEHMX i3 KOPOOBOI
KpPOBi, JOBEAEHO MOXMMBICTb iX 3aCTOCYyBaHHA ANSA NiKyBaHHA HeBpomoriyHoro gediuuty. PosrnagatTbcsa pisHi nigxogn o
TpaHcnnaHTauii kniTMH KOpPAOBOT KPOBI 3anexHo Bi cnocoby BBeAEHHsI Ta KOHUEHTpaUii kniTuH. OBroBoprOOTLCS MOXMUBI MeXaHi3Mu
TepaneBTUYHOI Aii LUMX KMiTWH, @ TaKoX NUTaHHS iXHbOT 34aTHOCTI 4O Mirpauii B MO30K Yepe3 remaTtoeHuedanivyHmin 6ap'ep.

KnioyoBi cnoBa: kniTuHHa Tepanisi, kopgoBa KpoB, CTOBOYpOBi KNiTUHM, HEBPOMOTiYHMIA AedilmnT.

Abstract: This review represents the findings, reflecting the main achievements in the scope of cell based therapy of nervous
diseases and therapeutic potential of cord blood cells in experimental and clinical neurology. The cord blood-derived cell populations
are classified and the possibility of their application in therapy of neurological deficit is demonstrated. Different approaches to cord
blood cell transplantation are considered, depending on administration way and cell concentration. Possible mechanisms of therapeutic

effect of these cells, as well as their ability to migrate into the brain through the blood-brain barrier are discussed.
Key words: cell therapy, cord blood, stem cells, neurological deficit.

bone3nu HepBHOU CHUCTEMBI IO CBOEH 4acTOTE U
PacIpOCTPaHEHHOCTH 3aHUMAIOT B O0IIEH CTPYKTYpe
3a00JIeBaEMOCTH YETBEPTOE MeCTO B Mupe [26, 28].
[To craructuyeckum ganapiM BO3 [28] npubnmzu-
TEJIbHO | MIPJ JIOAEH, T. €. celbMasi YaCTh HACEICHUS
3eMiu, cTpagaeT oT 0OJIe3HEH HEPBHOW CHCTEMbI
(amuItencusi, MUTpeHb, SHIIe(ATONATHH C PA3THYHBIMU
MPOSIBJICHUSAMH CTapueCcKOro ciadoymus, 00Jie3Hb
Amnbureiimepa u ap.). Helipoperenepatusnesie 3adose-
BaHUS XapaKTEPUIYIOTCS THOCTBIO HEHPOHOB B CIICTIN-
(hraeckux 00IaCTSIX TOJIOBHOTO WIJTH CITMTHHOT'O MO3Ta,
MPOSIBIISIIOTCS. B BUJI€ MHOXECTBEHHBIX KOTHUTUBHBIX
W/WJIV IBUTATENIbHBIX HAPYIICHUH (B 3aBUCUMOCTH OT
HO30JIOTHH), OBICTPO TPUBOIAT K WHBATUIU3AIINH, a
3ateM K cMmepTH [26, 28].

B cBsi3u ¢ 3TUM H3y4YeHHE MEXaHU3MOB (DYHKITHO-
HUPOBAHMS HEPBHOM CUCTEMBI B HOPME U ITPU MATOI0-
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The neurological disorders are the fourth most
widespread worldwide in general morbidity in terms
of incidence and prevalence [59, 68]. According
to the WHO statistics [68], about 1 billion of people,
i. e. each seventh of the world population suffers
from diseases of nervous system (epilepsy, migraine,
encephalopathy with various manifestations of senile
dementia, Alzheimer’s disease etc.). Neurode-
generative disorders are characterized by neuron
death in specific areas of brain or spinal cord, and
manifested as multiple cognitive and/or motor disor-
ders (depending on nosology), rapidly lead to disability,
and then death [59, 68].

The study of mechanisms of nervous system
functioning in health and pathology is herewith one
of the most rapidly developing areas in contemporary
science. The research relevance is determined not
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TUHU ABISETCS OJHMM W3 Hambojee OBICTPO pa3BH-
BAIOLIMXCS HalpaBJIEeHUH B COBPEMEHHOW HayKe.
AKTyallbHOCTb UCCIIEIOBaHUN ONPEAETISAETCS HE TOb-
KO LIIMPOKON pacnpoCTPaHEHHOCThIO, HO U OTCYTCT-
BueM 3P PEKTHBHBIX CIOCOOOB JICUEHHS PAa TSHKEIBIX
HEBPOJIOTHYECKHUX U ICUXUATPHUECKUX 3a00IeBaHU .
Jlo HenaBHEro BpeMEHHM TaKHE HEBPOJIOTHUYECKHUE
3a200JIeBaHMS CUUTAIHUCH OBICTPOIIPOTPECCUPYIOIINMH
Y HEW3NeYNMBIMU. MeInKaMeHTO3Has U TIOAECPIKH-
BaroIlasl Tepamus B psijie CIIy4yaeB He JaeT Keiae-
Moro 3¢dekra, a TOJIbKO 0CAA0IIET CUMITOMBI U
COTIPOBOJK/JIA€TCSI MPUBBIKAHUEM K JIEKAPCTBEHHBIM
npemnaparam. B 3Toii cBs3u HE0OXOIUM IMONCK HOBBIX,
Ooutee 3 PEKTUBHBIX METOIOB MPOPHIAKTUKH U Jieue-
HUSI HEBPOJIOTMYECKHUX 3aboneBanuii [16, 26, 28].
Oco0ble HaeK bl BO3JIATAlOTCS HA CO31aHUE KOMII-
JIeKca UMMYHOOHMOJIOTHYECKUX IMPenapaTroB, COAep-
KAaIMX CTBOJIOBBIC KIJIECTKH.

Pesynbrarel nccnenoBanuii B 001acTu OMOIOTUU
CTBOJIOBBIX KJIETOK JIENIM B OCHOBY HOBOT'O HalpasJie-
HUS B MEJUIINHE — KJIeTOYHOU Tepanui. CyThb KIeTOd-
HOM Tepanuu 3aKII0YaeTCs B UCIIOIB30BAHUH KUBBIX
KJIETOK Pa3JIMYHOTO MPOMCXOKIEHUS, KOTOPHIE TIPH
BBEJICHWHU B OPTAHM3M IallME€HTa CIIOCOOHBI K aKTHB-
HOMY (DYHKIIMOHUPOBAHHUIO, PE3YJIETATOM YerO SIBIISICT-
Csl yAydIlIeHHe WM MorduKanus OCHOBHOM (QyHKIHH
MOpPaKEHHOT'0 OpraHa WX TKaHu [9].

[IpennoceuikamMu Ast CO3AaHUS KIETOYHBIX TeX-
Honoruii [39, 40] ObUTM OTKPBITUS KPOBETBOPHOM
crBosioBoii kieTku (CK), HelipaibHBIX U APYTUX pe-
THOHAJIBHBIX POT€HUTOPHBIX KIETOK-IPEAIIECTBEH-
HUKOB, YHUIIOTEHTHOM CTPOMaIbHOM CTBOIOBOM KIETKU
KOCTHOTO MO3I'a; MICHTU()UKALMS TUTIOPUIIOTEHTHBIX
SMOPHOHATBHBIX CTBOJOBBIX KJIETOK MBIIIN U He-
JI0OBEKa; OOHapy’KeHHE YHHUIIOTEHTHBIX CTBOJIOBBIX
ki1eTok B kopaoBoit kpoBu (KK), obonstensHoM
SMUTENNN | APYTUX CTpyKTypax. OIHOBpPEMEHHO ¢
STHUM COBEPIICHCTBOBAJACh TEXHHUKA KyJIbTHUBHPOBA-
HUS KJIETOK BHE OPTaHHU3Ma C BO3MOKHOCTBIO MOJTY-
YEHUsI UMMOPTAIU3UPOBAHHBIX (OeccMEpTHBHIX)
HEMaJIMTHU3UPYIOLIUXCS JIMHUM, a TaKkKe pa3paboTka
TEXHOJIOTUHU TMOJIYYCHUSI WHAYLUUPOBAHHBIX ILUIIOPHU-
MOTEHTHBIX CTBOJIOBBIX KJIETOK C MOCJIEAYIOLICH
HanpasiieHHOH auddepeHnpoBKOH in Vitro B Ipous3-
BOJHBIC PA3HBIX 3aPOJIBILICBBIX JTHCTKOB.

OcHOBHBIE 1M KJIETOYHON TEParuu COCTOAT B
3aMenieHnN He(DyHKINOHUPYIOMIEeH Wi AeQeKTHON
TKaHU; CTHMYJSIIIUA COOCTBEHHBIX NMPOTCHUTOPHBIX
KJIETOK OPTaHM3Ma 1 yCUJIEHUH PETTapaTUBHOM pereHe-
panmu; aipecHON JOCTaBKE Pa3InIHBIX PEryIsITOPHBIX
BeniecTB ((akTopsl pocta GuOPOOIACTOB U HEPBOB;
(akTop, CTUMYIUPYIOIIUI POCT Makpo(daraabHbIX U
SPUTPOUIHBIX KOJIOHUH; HHCYITHHOIIOAOOHBIN U SHJ0-
TEJIHOTPOIHBIA (aKkToOp pocTa; npoiudepaTuBHbIC
LUTOKUHBI, IPEAOTBPAILAIONINE THIIEPCTUMYIISLIUIO)
[7,9,10,17,48].
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only by the prevalence, but also the lack of efficient
therapeutic methods for some severe neurological
and psychiatric diseases. Until recently, these neuro-
logical diseases have been considered as rapidly
progressive and incurable. Drug-based and supporting
therapies sometimes do not provide any desired cure,
only alleviate the symptoms and are accompanied
by drug habituation. In this regard, the search for
novel, more efficient methods for prevention and
therapy of neurological diseases is necessary [48,
59, 68]. Special expectations exist as for designing
a complex of stem cell-contained immune biological
preparations.

The outcomes of research performed in the area
of stem cell biology formed the basis for a new
direction in medicine called as cell therapy. The
essence of cell therapy is to use the living cells of
different origin, which, being administered into a
patient’s body are capable of active functioning,
resulting in either improvement or modification of
the basic func-tion of affected organ or tissue [29].

Cell-based therapy [17, 18] was pre-conditioned
by the discovery of hematopoietic stem cell (SC),
neural and other regional progenitor cells, unipotent
stromal stem cell of bone marrow; identification of
pluripotent murine and human embryonic stem cells;
detection of unipotent stem cells in cord blood (CB),
olfactory epithelium, and other structures. At the
same time the in vitro cell culture technologies were
developed and reached the possibility to obtain immor-
talized (immortal) not-malignized lines, as well as
to procure the induced pluripotent stem cells with
following directed differentiation in vitro into different
germ layers derivatives.

The main purposes of cell therapy are as follows:
replacement of either non-functioning or defect tissue;
stimulation of body’s own progenitor cells and streng-
then reparative regeneration; targeted delivery of
various regulatory substances (growth factors of fibro-
blasts and nerves; the factor, stimulating growth of
macrophage and erythroid colonies; insulin-like and
endotheliotropic growth factor; proliferative cytokines,
preventing hyperstimulation) [25, 27, 29, 30, 50].

During cell therapy a patient receives biologically
active, balanced compositions of natural origin,
possessing multidirectional therapeutic effect and
affecting metabolism of the whole body, as well as
stem and progenitor cells, capable to implement
substitutive functions [28, 29].

Thus, the positive effect of applying cell therapy
with stem cells may be obviously stipulated by
combination of both substitutive and controlling/
inducing effects.

In current medical practice the cell therapy involves
the treatment with embryonic and fetal stem cells,

npo6rembl KPMOOMONOrMKN 1 KPUOMEAULIMHDI

problems of cryobiology and cryomedicine
Tom/volume 26, Ne/issue 2, 2016



B xone xieTouHO# Tepanuy ManMeHT MOIydaeT
OMONIOTMYECKU aKTHBHBIE, COATaHCUPOBAHHBIE COETU-
HEHMS €CTECTBEHHOTO TPOUCXOXKICHHUS, 00JIa1atoIue
pa3HOHANPABJICHHBIM JIeYeOHBIM JEHCTBUEM U BIIUS-
OII[ME HAa META0O0IN3M LIEIOCTHOTO OpraHu3Ma, a TaK-
K€ CTBOJIOBBIE M MPOTCHUTOPHBIE KJIETKH, KOTOPHIE
CIOCOOHBI BBIMOJIHATD 3aMeCTUTENbHbIC (DyHKIHH [8, 9].

Taxum 00pazom, TO3UTUBHBINA A3PPEKT OT IPUMEHe-
HUSI KJIETOYHOW TEPAITHH C HCTIOJIb30BaHUEM CTBOJIOBBIX
KJIETOK, O4Y€BH/IHO, OOYCIIOBIIEH COUETaHNEM 3aMEeCTH-
TEITBHOTO U OPraHU3YIOIIe-HHIyIUPYIOLIErO AeHCTBHSL.

B coBpeMeHHOW MEeAMIMHCKOW MpakTHKE s
KJICTOYHOM TepaIrnu UCIOJIb3yeTCs JIeUeHHE SMOPHO-
HaJbHBIMU U (PETATLHBIMH CTBOJIOBBIMU KIIETKAMH,
pernapaTaMy MyMOBUHHO-TIAlEHTApHO-AMHUOTHYEC-
KOT0 KOMIIJIEKCA, CTBOJIOBBIMHU KJIETKaMH, MOITYy4EH-
HBIMH U3 TiepreprudecKoil KpoBH, KOCTHOTO MO3Ta 1
KK [8, 9, 16].

Jns ucronp3oBaHust OMOOOBEKTOB B KIIETOUHOMU
TPaHCIUIAHTOJIOTHH CYIIECTBYET HEOOXOANMOCTh MX
JONITOCPOYHOTO XPaHEHUs, B CBS3H C YeM pa3pabdathi-
BAaIOTCS TEXHOJIOTHH ITTUTEITFHOTO HU3KOTEMIIEPaTy -
HOTO XpaHeHUs npenapatos [4, 23].

B UuctutyTe po0ieM KpuoOHOIOTHU U KpHOMe-
muurael HAH Yikpannsl pazpaboTan MHOTO3TaIHbIH
cnoco0 3aMOpakMBaHUS SAPOCOAEPKAIIUX CTBO-
noBbeix kierok (SICK) KK [29]. [lanubiit MeTO HC-
MOJIB3YET B KaUeCTBE Kpuonporekropa 5%-il pacTBop
JAMCO B couetannu ¢ ayrosornanoi mrazmoit KK u
TTOJTMTYTFOKMHOM Y TIO3BOJISIET TOTYYHTH BRICOKHE TTOKa-
3aTeNn JKU3HECTIOCOOHOCTH, COXPAHUTH 10 95% remo-
nostaeckux CK CD34" u mo 90% SICK KK [1, 2].

Knerounas tepanmus M TEXHOJOTHH SBISIOTCS
00bEeKTaMH JJIi MHOTHUX Hay4HbBIX U MPAKTHUYECKUX
pabot B Ykpaune u 3a pyoexxom [6, 8, 9, 16]. Pe3yinb-
TaThl HEHPOOMOIOTNYECKUX HMCCIEIOBAHUM KOHIIA
XX BeKa CBUIETENCTBYIOT O BO3MOKHOCTH BOCCTAHOB-
JICHUSI HAPYIICHHBIX O0JIE3HBIO WIIM TPAaBMOH (PyHKLIUIA
MO3Ta MOCPEICTBOM Iepecagok 3MOpHOHANbHOM
HEepBHOU TKaHU [26, 55]. OmHaKo TpaHCIUIAHTAIIHS
TKaHeH W KIETOK 3MOpPHOHAIBHOTO M (heTaTbHOTO
MIPOMCXOKACHNS HE MOYKET OBITh pEKOMEH/I0BaHA /ISt
HIMPOKOTO KITMHUYECKOTO IPAMEHEHHS N3-3a PEJTUTHO3-
HBIX U 3THYECKHUX mpobiem [28].

B HacTosmee BpeMsi BHUMaHUE YYEHBIX HalpaB-
JIEHO Ha M3YYEHHE ME3EHXMUMAaJbHBIX CTBOJIOBBIX
kietok (MCK) [6, 16, 69]. B pe3ynbrare npoBeneHus
JOKJIIMHUYECKUX UCIIBITAHUN KJIETOYHOW Tepanuy Ha
#uBOTHBIX A. Uccelli u coast. [65] nokazanu 3¢ dek-
TUBHOCTH U Oe3omnacHocTh npuMeHeHust MCK B kiu-
HUYECKOHN MPAKTHKE.

MHoro4HCcIeHHbIE SKCTIEPUMEHTAIbHBIE JAHHBIE U
MepBBIE PE3YNbTATHl KIMHUYECKUX HCCIEAOBAaHUU
CBUJETENBCTBYIOT 00 3((EKTUBHOCTH TPUMEHEHUS
Tpancmantanuu MCK mpu nedyeHun WHCYINbTA,
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preparations of umbilical-placental-amniotic complex,
stem cells derived from peripheral blood, bone marrow
and CB [28, 29, 48].

Long-term storage is necessary for proper appli-
cation of biological objects in cell transplantology,
therefore there are developed the techniques for
long-term low temperature storage of the prepa-
rations [8, 56].

At the Institute for Problems of Cryobiology and
Cryomedicine of NAS of Ukraine the multistep
method for CB nucleated stem cells (NSCs) freezing
was developed [4]. This method was based on using
5% DMSO solution combined with CB autologous
plasma and polyglucin as cryoprotectant, which
enabled to obtain high cell viability, preserve up to
95 and 90% of CD34" hematopoietic SCs and cord
blood nucleated stem cells (CB NSCs), respectively
[2, 3].

Cell-based therapy and cell technologies are the
areas of interest for many fundamental and applied
researches worldwide and in Ukraine, in particular,
[28, 29, 48, 65]. Neurobiological findings in the late
20™ century indicated that brain functions, injured
either by disease or trauma could be recovered after
embryonic nervous tissue transplantation [39, 59].
However, the transplantation of tissues and cells
of embryonic and fetal origins could not be recommen-
ded for a wide clinical application because of religious
and ethical issues [68].

The attention of scientists is now focused on
studying the mesenchymal stem cells (MSCs) [48,
65, 69]. As aresult of pre-clinical trials of cell therapy
in animals A. Uccelli et al. [63] proved the efficiency
and safety of MSCs application in clinical practice.

Numerous experimental findings and the first
results of clinical studies testify to the efficiency
of application of MSCs transplantation in therapy
of stroke, traumas of central nervous system and
neurodegenerative diseases [1, 7, 50, 53, 58, 65,
68]. Thus, the therapy involving the MSCs application
is one of promising ways to cure neurodegenerative
diseases. Bone marrow and adipose tissue are the
most common sources of MSCs [34, 65]. It was
established that MSCs could be derived from CB
as well [20, 38, 43, 45, 49, 61, 70]. S. Kern et al.
[34] revealed no significant morphological and phe-
notypic differences in the MSCs derived from bone
marrow, adipose tissue, and CB. The CB-derived
MSCs showed their great potential for multilineage
differentiation [34, 61]. In such a way, the cord
blood, previously applied in hematology only [30,
36, 65] gained a new applications in therapy of non-
hematological diseases [5, 16, 42, 57, 65]. In parti-
cular, the studies carried out in our laboratory showed
that administration of cryopreserved CB NSCs
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TpaBMax LEHTPAIbHOI HEPBHOM CHCTEMBI M HEHPOJIe-
reHepaTUBHBIX 3a0oneBanusix [6, 17, 20, 25, 28, 30,
32]. Takum obpaszom, tepanust ¢ MCK sBnsercs
OJHUM U3 Ham0OoJiee MEePCIEeKTHBHBIX CIIOCO00B
JIeUCHUS HeHpoaereHepaTuBHBIX 3a0oneBanmii. Koct-
HBII MO3T | )KHPOBasi TKaHb — HAanOoJIee pacipocTpa-
Henusle nctoynnkn MCK [6, 52]. YcranoBneHo, 4to
MCK mosknO Tosryuath Takke u3 KK [14, 42, 54, 59,
61,63,70]. S. Kern u coaBr. [52] HE BBISBIIN HUKAKIX
CYIIECTBEHHBIX MOP(OIOTIIECKUX U PEHOTHITUIECKIX
paznmuunit MCK, nomyd4eHHBIX U3 KOCTHOTO MO3Ta,
skupooii Tkauu u KK. U3BectHo Taxke, yto MCK,
BeIgenennble n3 KK, uMeroT 00JIbII0M TOTEHIHAT IS
MyNbTHIMHEeHHON AuddepertupoBku [52, 63]. Takum
oOpaszom, KK, koTopast paHee mpuMeHsIIach TOIBKO B
rematosioruu [6, 10, 11], MOXXeT UCTIONIb30BATHCS JIS
JICYCHMSI HeTEMAaTOJIOTUICCKUX 3a00eBanmii 3, 6, 13,
24, 27]. B 9acTHOCTH, UCCIICTIOBAHNS, BEITIOJTHCHHBIS
B otnene kpuodusnonoruu UTIKuK HAH Ykpannsr,
MMOKAa3aJIM, YTO BBEICHHE KPUOKOHCECPBUPOBAHHBIX
SICK KK mosoXuTeTpHO BIUSIET HA COCTOSIHHUE
TOMEOCTa3a y KPBIC Pa3HBIX BO3PACTHBIX TPYII MPH
CTpEeCC-UHAYIIMPOBAHHON apTepUATbHOMN TUIEPTEH3UN,
HOPMAaJIU3Ysl YPOBHU JIUIIUOB, ITIIOKO3bI U KOHEYHBIX
MIPOJIYKTOB 0OMEHA OKCH/Ia a30Ta B CHIBOPOTKE KPOBU
[3]. Kpome Toro, KppuoKOHCEpPBUPOBAaHHBIE TPETIAPATHI
KK HOpManu3yroT HEHpOryMopaabHYIO PETYISLHUI0
CEp/ICUHOr0 PUTMA MTPU ATUMEHTAPHOM OKUpEeHHH [27]
1 GU3HOIOTHIECKOM CTapeHUH Kphic [13].

Bonpmroe xonmnyecTBO padoT yKa3bIBa€T U HA BO3-
MO>KHOCTH puMeHeHus kiieTok KK B neuenmnu 3a6oite-
BaHUI HEPBHOM cuctemsl [ 14, 15, 19, 60, 62, 70].

B.B. Jlebenunen u coanr. [12] Ha mpumMepe dKCTe-
PUMEHTAJIbHON MOJENH HIIEMHYECKOTO HHCYNIbTa
MOKA3aJId, YTO BBEJCHUE KPHOKOHCEPBUPOBAHHBIX KIIe-
TOK KOPZOBOH KPOBH CHOCOOCTBYET HOPMAaJIM3aIlUU
MEeTa00IM3Ma M KOPPEKIIUU OMOXUMUYECKUX TTPOIIEC-
COB B OPTaHHU3ME IKCIIEPUMEHTATIbHBIX KUBOTHBIX.

B Hacrosiiiee BpeMst 1eueOHbII TOTEHIIMAT KIIETOK
KK omrcan Bo MHOTHX pab0Tax Mo SKCIIEPUMEHTAITb-
HO HEeBpoJoruH [5, 6, 10, 58]. IlpenmytmecTBamMu Kire-
TOK, BhIAeneHHbIX U3 KK, sBiIsioTCsS 0€30MacHOCTD,
JOCTYITHOCTh B TIOJTYYE€HUH, HU3Kast IMMYHOTE€HHOCTb,
OTCYTCTBHE 3aKOHOATEIbHBIX 1 STHYECKHX 3allPETOB
TUTS IPUMEHEHMS.

Boapmoit uarepec k KK o0ycnosnen ocoben-
HOCTSIMU €€ KJIETOUHOTO cocTaBa. Yxke B 70-X romax
XX cronerust 6pu10 U3BecTHO, uTo KK comepxut
oosbiiee komuecTBo remomnodtnueckux CK (I'CK)
[0 CPaBHECHHIO ¢ TepU(EePHUUSCKOI KPOBBIO JIETCH U
B3pocibix [7]. Uccnenosanust cBoiicts I'CK mokazanu
WX BBICOKHUH MTpoii()epaTUBHEIN MTOTCHITHAI, CITOCO0-
HOCTH K MYJbTHJIIMHEHHOU nuddepeHmupoBke u
TpancauddepeHnupoBKe in vivo M in vitro [6, 7, 10,
15]. B KK, kpome I'CK, Opla BBISIBJICHA TLTIOPHUIIO-
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positively affected the homeostasis in rats of various
age which got stress-induced arterial hypertension;
the treated animals showed the normalization of the
level of lipids, glucose and the final products of nitric
oxide metabolism in serum blood [5]. In addition,
the CB cryopreserved preparations normalize a neuro-
humoral regulation of heart rate in rats under ali-
mentary obesity [16] and physiological aging [42].

Numerous researches point to a possible use of
CB cells in therapy of nervous diseases [43, 46,
47,52, 60, 70]. For example, V.V. Lebedinets et al.
[37] in experimental model of ischemic stroke
demonstrated the administration of cryopreserved
cord blood cells as contributing one to metabolism
normalization and correction of biochemical processes
in experimental animals.

To date a therapeutic potential of CB cells was
reported by many papers in the area of experimental
neurology [9, 30, 44, 65]. The advantages of CB-
derived cells were the safety, relatively easy
procurement, low immunogenicity, absence of legal
and ethical restrictions.

High interest for CB was stipulated by the pecu-
liarities of its cell composition. As long as in the
1970s the CB was known to contain a higher number
of hematopoietic SCs (HSCs) as compared to the
peri-pheral blood of children and adults [25]. Studies
of HSCs properties showed their high proliferative
potential, the capability for multilineage differentiation
and transdifferentiation in vivo and in vitro [25,
30, 46, 65]. Moreover, in addition to HSCs CB had
a pluripotent population of SCs, capable to express
neuronal markers [26], the population of CD133"
cells [23], and endothelial progenitors [1]. Thus,
among the CB progenitors one emphasizes both stem
cells (least mature), referred to long-lived populations
and capable to maintain their population due to
proliferation, as well as progenitors (short-lived),
rapidly differentiating and giving rise to functionally
active cells of blood and immune system.

K.N. Yaroshin [68] classified the CB-derived
cells as follows: hematopoietic stem ones (CD34",
CD317, CD597, Sca-17, Thyl™, Oct-4*, Nanog",
SOX2*, FGF-4%); multipotent mesenchymal stromal
ones; progenitor endothelial ones (CD34*, GATA2",
Flk-17); and side population cells, capable to diffe-
rentiate into myogenic and hematopoietic directions.

J. Xiao et al. [67] managed to isolate from human
CB the population of non-hematopoietic stem cells
(expressing Oct-4, Rex-1, Sox-2), which could posi-
tively affect the course of experimental cerebral
ischemia in rats. The authors established this cell
type as characterized by a regulatory action mecha-
nism, manifesting both under local transplantation
into ischemic area, and when administered intrave-
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tenTHas oyt CK, crmocoOHas skcrpeccupoBaTh
HelpoHaabHbIe Mapkepsl [47], momymsauus CD133*-
KJIETOK [45], sHI0TennaabHble IPOr€HUTOPHBIE KIIETKU
[30]. Takum 0Opazom, cpean KIETOK-IIPEIIICCTBEH-
HukoB KK BIIENAoT Kak CTBOJIOBBIE KJIETKH (HaMe-
Hee 3petble), KOTOPhIE OTHOCATCS K ITTUTEIBHO JKUBY-
LIMM TOMYJSLIUSAM U CIOCOOHBI OAAEPKUBATH CBOIO
YHUCIIEHHOCTD 32 CUET Npoir(epayy, Tak i NpOreHu-
TOpHBIE KJIETKHU (KOPOTKO KHUBYIIHE), ObICTpO Ardde-
PEHIMPYIONINECS U AAIOIINE Hadaslo (GyHKIIMOHAIHLHO
AKTHBHBIM KJIETKaM KPOBU U UMMYHHOU CHCTEMBI.

K.H. SIpommnbiM [ 28] peuioskeHa KitaccuhuKanms
KJIETOK, BbiAeneHHbIX U3 KK: cTBOIOBBIE KPOBETBOP-
ueie (CD34°, CD31°, CD59", Sca-17, Thyl*, Oct-4*,
Nanog*, SOX2*, FGF-4%); MynbTUNIOTEHTHBIE ME3CH-
XUMaJIbHbIE CTPOMAJIbHBIE; IPOTEHUTOPHBIE IHIOTE-
nuaneHbie (CD34°, GATA2", Flk-17); xnetku side
population, cnocobuble nuddepeHTUpoBaTHCS B
MHOTE€HHOM M KPOBETBOPHOM HAITPABJICHUSAX.

J. Xiao u coaBt. [68] ynanock BeienuTh u3 KK
YeJIOBeKa MOS0 CTBOJIOBBIX HEreMOTIOATHIECKUX
kieTok (Akcmpeccupyromux Oct-4, Rex-1, Sox-2),
KOTOPBIE CIIOCOOHBI MOJIOKUTEIILHO BIUSATH HA TEUe-
HHME DKCIIEPUMEHTAIBHON MIIEMUU MO3Tra KpBIC.
ABTOpamu OBUTO yCTAHOBJICHO, YTO TSI JAHHOTO THUTIA
KJIETOK XapaKTEPEH PEryIsITOPHbIA MEXAHU3M JIEHCT-
BUsI, KOTOPBIH MPOSIBISIETCS KaK MPH JOKATbHOU
TPAHCIUIAHTALMH B UILIEMU3UPOBAHHYIO 30HY, TaK U IIPU
BHYTPHUBEHHOM BBEJICHUHU. Y YUTHIBAs, YTO MOHOHYK-
neapuble ki1eTku KK uenoBeka ABISIOTCS MUCTOYHU-
KOM POCTOBBIX U TPOPHUUYECKHUX (PaKTOPOB, IUTOKHMHOB
1 XEMOKHHOB, MHOTHE UCCIIE/IOBATENH TTOAJIEPKUBAIOT
perynsaTopHbIii MexaHu3M aeiictus kieTok KK [6, 8,
10, 16,43, 58].

st n3yueHust TepaneBTuaeckon 3 HeKTHBHOCTH
TpaHcimantanuu kietok KK B HeBponoruu Obutn
WCTIONIb30BAHBI PE3YNBTaThl padOT MO BBIJICICHUIO U
XapaKTePUCTHKE HEWPOHAIBHBIX KJIETOK U3 CTBOJIO-
BbIx nonyssanuii KK [5]. Ha ocHoBaHuM nmosmydeHHBIX
naHHbIX [33, 35, 44, 49, 50, 62] ObUIO YCTaHOBIIEHO,
YTO pa3IMYHbIE TTOMYIISAINN CTBOJIOBBIX U TPOTEHUTOP-
HbIX K11eTok KK MoryT ObITh IOZIBeprHy THI 1 depeH-
LUPOBKE in Vitro BO BCE BUABl HEPBHBIX KIIETOK.
Pe3ynprarsl SKCIEPUMEHTOB in Vitro, K COXaJIECHUIO,
HE Bcernma ObLIN MOATBEPKICHBI TaHHBIMH in ViVo.
Tak, npu yHulaTepajJbHOW mepecajike MiacTHUK-
a/iIre3UBHON MOHOHYKJIeapHOH npeanGepeHIpoBaH-
Ho# ¢pakumu KK B jkenymodku TOJOBHOTO MO3ra
HOBOPOXIEHHBIX KPBIC TOIBKO 2% U3 TPAHCIUIAHTHPO-
BaHHBIX KJIETOK SKCIIPECCUPOBAIIN MapKep MUKPOTIAN
(GFAP) [71]. Ognako 0bLIO TTOKa3aHO, YTO TPAHCILIAH-
TUpoBaHHbIe MOHOHYKIeaps! KK criocoOHbI k mpenmy-
LIECTBEHHOW MUT'PALIMK B OYaru HEUpoiereHepauuu u
MOTYT CIIYXHUTbh UCTOYHHUKOM HEHpPOTpodHUIecKnx
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nously. Taking into account the fact, that human
CB mononuclear cells are the source of growth
and trophic factors, cytokines and chemokines, many
researchers consider CB cell to have a regulatory
mechanism of action [21, 28, 30, 44, 48, 65].

Therapeutic efficiency of CB cell transplantation
in neurology was characterized on the base of findings
on isolation and characteristics of neural cells derived
from CB stem populations [9]. In particular, the
different populations of CB stem and progenitor cells
were established as capable to undergo differentiation
in vitro into all the types of nerve cells [10, 12, 22,
31, 32, 60]. Unfortunately, the findings in vitro were
not always confirmed by the in vivo data. For example,
unilateral transplantation of plastic-adhesive mononuc-
lear pre-differentiated CB fraction into the brain
ventricles of newborn rats resulted in expressiion
of the microglial marker (GFAP) in only 2% of the
transplanted cells [71]. However, the transplanted
CB mononuclears were capable of a predominant
migration into neurodegenerative foci and able to
be the source of neurotrophic (neuromodulatory)
factors: brain-derived neurotrophic factor (BDNF);
nerve growth factor (NGF); glial-derived neurotro-
phic factor (GDNP); neurotrophins etc. [21, 24, 41,
44]. The authors believed [71] that a high heteroge-
neity in CB mononuclear fraction likely caused a
low survival of transplanted cells and absence of
migration typical for neuronal SCs.

In the model of ischemic stroke J. Chen et al.
[15] demonstrated the capability of transplanted CB
HSCs to migrate into the damaged area of rat brain
and differentiate into neurons and glial cells (GFAP,
NeuN*, MAP-2%), but only when HSCs-enriched
suspension of CB mononuclears were intravenously
administered (up to 95% in transplant). The introduc-
tion way and cell composition of the preparation
probably played a pivotal role in improving a thera-
peutic efficiency of transplanted cells.

A.E. Willing et al. [66] compared the different
ways of CB cell transplantation. According to the
results of functional tests, the scholars concluded
that an intravenous cell administration could be thera-
peutically more advantageous than an intrastrial one.
Interesting findings were obtained when transplanting
CB cells to rats with brain injury model. When the
CB SCs were intravenously administered [15, 18,
19] their migration into the brain was almost absent.
However, when the CB SCs were intraperitoneally
introduced [13], the effect of neurons’ recovery
was evident. Findings of others scientists [11, 44]
demonstrated that a positive therapeutic effect could
be observed even when the transplanted cells did
not come directly into a target organ.
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(HEHPOMOIYIATOPHBIX) (PAKTOPOB: MO3TOBOT'0 HEHPO-
tpoduueckoro ¢pakropa (BDNF); dakropa pocra
HepBoB (NGF); mmuansHoro HelpoTpoduueckoro
¢axropa (GDNP); netiporpodunos u ap. [43, 46, 57,
58]. Bo3MOXHO# TPUYUHON HU3KOH BBDKHBAEMOCTH
TPaHCIIJIAHTUPOBAHHBIX KJIETOK U OTCYTCTBHS Xapak-
TepHO¥ U1 HelipoHabHBIX CK MHTpanyu, mo MHEHUIO
aBTOPOB [71], AByIsIETCSI BEICOKAS CTENIEHb TeTEPOTeH-
HOCTH MOHOHYKJIeapHO# ¢pakunu KK.

J. Chen u coaBr. [38] Ha MOAENN UIIEMHYECKOTO
HHCYJIBTa IPOIEMOHCTPUPOBAIIA CIOCOOHOCTH TPAHC-
manTupoBaHHbIX I'CK KK Murpuposats B 30Hy nopa-
KEHHsI TOJIOBHOTO MO3ra Kpbic U nuddepeHuupo-
BaThCs B Helponbl U kineTku muu (GFAPY, NeuN™,
MAP-27), HO TOJIBKO MPU YCIOBHU BHYTPUBEHHOTO
BBegeHus oboramenHoi ['CK cycneH3snu MOHOHYK-
neapoB KK (10 95% B TpancrmianTare). BeposrtHo,
croco0 BBEJIEHUS W KJIETOYHBIN COCTaB Iperapara
WTPAIOT PEMIAIOIILYIO POJIh B IIOBHIIIEHUH TEPATIEBTH-
yeckoil d(pPeKTHBHOCTH TpaHCINIAHTHPOBAHHBIX
KJIETOK.

A.E. Willing u coaBr. [67] mpoBemn# cCpaBHUTENBHBIN
aHaJIM3 Pa3HbIX CHOCOOOB TPAHCIUIAHTALIMU KIIETOK
KK. Ilo pesynbrataM (yHKIUOHAJIBHBIX TECTOB
HCCIIEIOBATENN 3aKIIIOUMIIN, YTO BHYTPUBEHHOE BBEIE-
HUE KJIETOK MOXET OBITh TepalleBTUYECKH BBITOJHEES
HHTpacTpuanbHoro. HTepecHble pe3yabTaTsl ObLIH
MoJTy4YeHbl py TpaHcranTauuu kiaetok KK kpeicam
C MOJIENTBIO TIOBPEXKIEHUS TosoBHOTO Mosra. Korma
CK KK BBommnncs BHyTpuBeHHO [38, 40, 41], mpakTu-
YeCKH He OBIJI0 OOHAPY)KEHO WX MUTPAIUH B MO3L.
Opnnaxo, xorma CK KK Ov1mu BBEZICHBI BHYTPHOPIO-
mUHHO [36], TO ObUT OueBHACH 3(h(EeKT BOCCTAaHOB-
JIeHus HelipoHoB. MccrienoBanus qpyrux aBTopos [34,
58] mokazayu, 4TO MO3UTHBHBIN JIedeOHbIH 3PdeKT
MOXET HaONIoAaTbca Jake B TOM ciydae, €ClH
TPaHCIUIAHTUPYEMBbIE KJIETKH HE MOMaJaroT HEemoc-
PEACTBEHHO B OpPraH-MHILIEHb.

Panee onucansr [21,37, 53, 63] TepaneBTuyecKue
s dexTrl TparcmianTanuu kietok KK mpu axcnepu-
MEHTAJIBHOM HWHCYJIBTE, MOJyYEHHBIE MPU Pa3HBIX
KOHIICHTPAIMSIX BBOAUMBIX KJIETOK M CTETICHH OYHCTKH
TpaHcruianTara. [lokazano, 4To BHyTpHBEHHOE BBEIC-
Hue kietok KK yenoBeka kpbicam ¢ MOJIEIIbIO HIlIe-
MHYEeCKOTO HHCYNBTa B 103¢ 1 1 10 MiTH OB1710 MakcH-
MaJbHO 3P (PEKTUBHBIM, KIETKH OOHAPYKHBAJINCH
B FOJIOBHOM MO3T€ B MEPUUHCYJIETHON 30HE 3ICHIIA-
TepanbHOi cTopoHsl [66]. K.I. CypkoB u coasr. [21]
oKa3aJiv, 4TO OJIHOKPAaTHOE BHYTPUBEHHOE BBEJICHNE
mononykieapoB KK venoseka B mo3ax 2x10* win
2x%10° Ha xuBOTHOE (O€yble KPBICHI-CAMIIBI JTHHHU
Bucrap ¢ Momenpi0 MIIEMHYECKOTO MHCYJIBHTA)
YMEHBIIAIO KJIMHUYECKUE MPOSBICHUS HIIEMHUHU
mosra. K 10-# Hegene )KUBOTHBIE C MOICTUPOBAHHBIM
WIIEMHUYECKAM HHCYIIBTOM, ITOJTYYHBIIIHE MTPETapar, o
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A therapeutic effect of CB cell transplantation
has been described previously at experimental stroke
[14, 35, 54, 61], herewith the concentration of intro-
duced cells and the purification degree of a transplant
varied. An intravenous administration of human CB
cells to rats with ischemic stroke model in the dose
of 1 and 10 million was shown to be maximally
efficient, the cells were revealed in brain in a peri-
stroke area of ipsilateral side [64]. Surkov K.G. et al.
[54] showed a single intravenous injection of human
CB mononuclears at doses of either 2x10* or 2x10°¢
per animal (white male Wistar rats with ischemic
stroke model) to reduce a clinical manifestation of
cerebral ischemia. To week 10 the animals with
simulated ischemic stroke, which received the drug
had almost the same degree of neurological deficit
as the sham treated animals. Application of human
CB cell preparation efficiently reduced the severity
of both early and long-term consequences of ischemic
brain damages. The authors suggested that CB cell
preparation might be efficient in prevention and/or
treatment of stroke consequences [55].

In the model of amyotrophic lateral sclerosis (ALS)
in G93A mice the intravenous administration of CB
mononuclears resulted in their migration into different
organs, primarily into spleen [24]. Other experiments
[54] showed that the bone marrow-derived SCs
migrated into all the organs and tissues, including
the brain, moreover, within 3 months the level of
studied cell marker of donor origin (Y-chromosome
sry gene marker) gradually increased, that might
testify to the proliferation and differentiation of
transplanted cells. The CB cells were also revealed
10-12 weeks after intravenous administration to
GI93A mice in loci of motoneuron degradation of
brain and spinal substance and expressed the neuro-
nal markers Nestin, III Beta-Tubulin (TulJ1), glial
fibrillary acidic protein (GFAP) [24].

The efficiency of intravenous infusion of CB
mononuclear fraction was demonstrated in SOD-1
mice, which served as a model of the human ALS
[14, 19]. There was demonstrated a significant
increase in animal survival, but the mechanisms of
CB cell action have remained unstudied. O. Lindvall
et al. [39] established the application of CB SCs in
therapy of Parkinson's disease in rats to result in
delayed symptoms onset and disease progression,
that contributed to a significant rise in survival of
the animals with the simulated disease [14, 19, 24].
W.V. Nikolic et al. [45] simulated Alzheimer’s disease
in Tg2576 AD mice and demonstrated that intrave-
nous administration of CB SCs was capable to slow
down its progression. A pronounced reduction of
the level of B-amyloid plaques and associated astro-
cytosis in experimental animals was observed after
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CTETIEHH HEBPOJOTHYECKOT0 AePHUINTA IPAKTHIECKH
HE OTJIIMYAIIUCh OT JIO)KHOOIIEPUPOBAHHBIX KUBOTHBIX.
[Tokazana 3¢ exTrBHOCTD MpUMEHEHHs TpenapaTa
kietok KK genoBeka ¢ 11e1b10 CHUKEHMS BBIPAKEH-
HOCTH KaK PaHHHX, TaK ¥ OTJAIIEHHBIX TOCTIEICTBUN
WIIEMUYECKOT0 TOPaKEeHNUS MO3ra. ABTOPHI MoOJa-
raroT, 4To KietouHsit npenapar KK moxet 0bITh 2¢h-
(heKTHBHBIM CPEICTBOM MPOGUIAKTHKY W/VITH JICUSHHUS
IO CTIEACTBUH HHCYNbTA [22].

Ha momenn 60koBOro aMHOTpO(hUIECKOTO CKIIe-
po3a (BAC) y mprmreti muanu G93A ObLI0 MOKa3aHO,
YTO [10CJI€ BHYTPUBEHHOT'O BBE/IEHUSI MOHOHYKJI€Aaphl
KK MHUrpupyroT B pa3ndHbIe OpraHbl, IPEUMYIIECT-
BEHHO B ceJe3eHKY [46]. Ipyrumu uccienoBaTensiMu
0bL10 T0Ka3aHo [21], uto CK, BbIIEeHHBIE U3 KOCTHO-
IO MO3Ta, MUTPUPYIOT BO BCE OPraHbl U TKaHH, B TOM
YHUCIIe ¥ B TOJIOBHOW MO3T, MPUYEM B TEUCHHE TPeX
MECSIIEB YPOBEHb OIPEIEIIEMOr0 MapKepa KIETOK
JIOHOPCKOTO TIPOMCXOXKIEHHS (MapKep sry-TeHa Y -Xpo-
MOCOMBI) TTOCTENEHHO yBEIMYHUBACTCS, YTO MOXKET
CBUJIETENILCTBOBATH O Mponneparun u quddepeHmm-
pOBKe TpaHcmaHTUpyeMmbIx kieTok. Kimetku KK
TaK’ke BBIABISINCH yepe3 10—12 Henenb nociue BHyT-
PUBEHHOW TpaHCIUIaHTaK Mblmam JuHuA G93A B
JIOKyCax JIerpajallii MOTOHEHPOHOB BEILIECTBA I'OJIOB-
HOTO ¥ CIIMHHOTO MO3Ta M 3KCIPECCUpOBaIN HEMpo-
HanbHbIe Mapkepbl Nestin, 11 Beta-Tubulin (TuJ 1), glial
fibrillary acidic protein (GFAP) [46].

O heKTHBHOCT BHYTPHBEHHOW MH()Y3UH MOHOHYK-
neapuoii ppaxiuu KK 6b11a mpogeMoHCTprUpOBaHa 1
Ha Meimax TuHud SOD-1, KoTopast CIIyKUT MOICITBIO
BAC uenosexka [37, 41]. [loka3zaHo 3HaYMMOE YBEIH-
YEeHHE BBKMBAEMOCTH JKUBOTHBIX, OTHAKO MEXaHU3MBI
nerictBus kiertok KK ocramics vensydennsvu. O. Lind-
vall 1 coaBr. [55] ycTranoBHIM, YTO B pe3yybTare npu-
menenus: CK KK npu neuennn 6one3nu [Tapkuncona
y KpbIC MPOUCXOAMIIA 33J€P’KKA B BOSHUKHOBEHUU
CHUMIITOMOB U IPOTPECCUPOBAHUH OOJIE3HHU, YTO CIIO-
c0oOCTBOBAJIO 3HAYMMOMY MOBBIILICHHUIO MPOLEHTA
BBDKHMBAHMS KUBOTHBIX C MOJEIBIO JAHHOTO 3a0051e-
Banus [37, 41, 46]. W.V. Nikolic u coast. [59] Ha
Monmenu Oone3Hu AnbOreiiMepa y MBIIEH TUHUH
Tg2576 AD mokasanu, 9T0 BHYTPHBEHHOC BBEICHHC
CK KK MOXeT 3aMeTiuTh €€ MPOTpecCUpOBaHME.
BhIpakeHHOE CHIDKCHHE YPOBHS [3-aMHIOMIHBIX
OJISIILICK ¥ CBS3aHHBIX C HUMH aCTPOLIUTO3a Y IKCIICPH-
MEHTaJIbHBIX KUBOTHBIX HaOII0AaJIOCh TOCIe Hec-
KOJIbKUX TpaHcy3uil HeOOIbLINX M0 KJIETOYHOCTH /103
CK KK. A.D. Bachstetter u coart. [31] noka3zanmu,
yto BHyTpuBeHHbIe HHbeKIMH CK KK MoryT crumynu-
poBaTh HEHpOTeHe3 B MO3re CTapbIX KPbIC.

PaccmarpuBas TepaneBTUUECKUA MEXaHU3M JIEHCT-
Bust KK Ha oT/enbHbIe TKaHU U OpPTaHbl, B T. Y. MO3T,
HEOOXOMMO BBISICHATH BO3MOXKHOCTb ITPOHUKHOBEHUS
SICK depes rucroreMaTHudeckue Oapbephl, a MpH
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several transfusions of small cell amounts of CB
SCs. A.D. Bachstetter ef al. [6] showed that CB
SCs intravenous injections was capable of stimulation
of neurogenesis in aged rat brain.

Considering a therapeutic mechanism of CB action
on certain tissues and organs, including the brain,
should be accompanied with elucidation of possible
NCs penetration through the histo-hematic barriers,
and through the blood-brain barrier in case of neuro-
logical pathology.

K.N. Yarygin et al. [68] summarized numerous
experimental data and concluded that CB NCs did
not migrate through the blood brain barrier (BBB),
but only stimulated endogenous neuro- and angioge-
nesis. This fact may be confirmed by the revealed
by C.V. Borlongan ef al. [11] increase in GDNF
(glial cell line-derived neurotrophic factor) concentra-
tion in brain by 68% and three neurotrophic factors
(GDNF, NGF, BDNF) in peripheral blood of animals
with stroke by 15% only after administering cells
together with mannitol, possessing the feature of
increasing the BBB permeability.

There was another opinion about the CB cell
capability to migrate into a damaged brain through
the BBB. M. Vendrame et al. [64] found the
introduced cells of human CB mononuclears in the
brain of rats with ischemic stroke model in a peristroke
area of ipsilateral side. A.O. Solovieva et al. [54]
basing on the own experimental studies assumed a
possible transition of the transplanted stem cells
through the BBB and their active migration triggered
by the effect of molecular signals (for example,
cytokines and chemokines, produced by nervous
system cells). Other papers [12, 40] also demonstrated
the capability of intravenously administered CB SCs
to penetrate into the brain, migrate into its damaged
areas and reduce neurological injury. These findings
corresponded to the data of G.C. Kopen et al. [35],
and confirmed the SCs properties to penetrate
through the BBB and migrate from the injection
site into different brain areas.

Basing on numerous experiments in the field of
CB neurological applications, the scientists initiated
the clinical trials of this method of cell therapy.
K.-S. Kang et al. [33] described the case of recove-
red motor function (walking) after CB cell transplan-
tation to paralyzed woman following 17-year of spinal
cord injury. As a result of observation in neurological
patients within 1-12 months post treatment, the
scientists found that the introduction of CB cells
was well tolerated and caused neither acute nor
long-term adverse reactions [46, 51]. The majority
of patients of different ages had a significantly
decreased psychoneurological deficit and improved
cognitive functions. For example, in patients with
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HEBPOJIOTMYECKON aTOJIOT MK — Yepe3 reMaTodHIeda-
JIUYECKHi Oaphep.

K.H. Speirun u coasr. [28] 00600mmiIN MHOTOYHC-
JICHHBbIE 3KCIEPUMEHTAJIbHbIC JAHHBIC M MPULLIN
k 3akmoueHuto, 9To SICK KK He Murpupyior depes
rematodHiedanndeckuii 6aprep (I'DB), a Tonbko
CTUMYJIUPYIOT 3HJAOTE€HHBIH HEHPO- U aHTMOTE€HE3.
[ToaTBEepKICHUEM MOXKET CIYXUTH BBISIBICHHOE
C.V. Borlongan u coasr. [34] moBbIlIeHHEe KOHIIEHT-
paumn GDNF (glial cell line-derived neurotrophic
factor) B romoBHOM Mo3Te Ha 68% U Tpex HEUPOTpO-
¢uueckux ¢pakropoB (GDNF, NGF, BDNF) B nepu-
(epryecKoil KpOBH KUBOTHBIX ¢ HHCYJIbTOM Ha 15%
TOJIBKO MOCJIE BBEACHUS KJICTOK COBMECTHO C MAHHU-
TOJIOM, MOBBIIIAIOIINUM NPOoHULIaeMOCTh ['Ib.

CymiecTByeT 1 Ipyroe MHEHHUE 110 TIOBOAY CIIOCO0-
Hoctu Kietok KK mMurpupoBarh B NOBpEXACHHBIN
rosjoBHOU Mo3T Yepe3 ['Ob. M. Vendrame u coasr. [66]
00Hapy>KHUJIN BBEJCHHBIE KJIETKH MOHOHYKIeapoB KK
YeJI0BeKa B TOJIOBHOM MO3T€ KPBIC C MOJIEIBIO HIIe-
MHYECKOTO WHCYJIETA B IEPUUHCYIBTHOU 30HE DIICH-
narepaibHoi cTopoHbl. A.O. ComoBbeBa U coaBT. [21]
Ha OCHOBAaHHH COOCTBEHHBIX 3KCHEPUMEHTATBHBIX
HCCIIEIOBAHUM MPENOoIaraloT BO3MOXKHOCTh Iepe-
XO/1a TPAHCIUIAHTUPYEMBIMH CTBOJIOBBIMU KJIETKAMU
reMarosHIeainieckoro 0aprepa U UX aKTUBHYIO
MUTPAIUIO MO ACHCTBUEM MOJEKYISPHBIX CUTHAJIOB
(HampuMep, IUTOKUHOB U XEMOKHUHOB, IPOLYLIUPYEMBIX
KJICTKaMH HEpBHOM CUCTEMBI). B npyrux padorax [35,
56] Taxxe mokazaHa CIMOCOOHOCTh BHYTPHBEHHO
BBeaeHHBIX CK KK mpoHmKaTh B MO3T, MUTPHPOBAThH
B €T0 MOBPEKCHHBIE 001aCTH 1 YMEHBIIATh HEBPOJIO-
rudyeckoe noBpexaeHue. IlomydeHnsie pe3ynbTaTsl
cornacytores ¢ nanubiMu G.C. Kopen u coasrt. [53],
noaTBepxkaaomumu cBoiictBa CK mpoHukaTs yepes
I'Db u murpupoBaTh OT MeCTa BBEICHHUS K Pa3HBIM
obJacTsM Mo3ra.

Onupasich Ha MHOTOYHUCIICHHBIE HKCIIEPUMEHTAIb-
HbIe paboThl B oOsacTu npumeHeHust KK B HeBpoiio-
THH, PSIIT y9EHBIX MPUCTYTII K KITMHHYECKUM HCTIBITa-
HUSIM TaKOTO MeTofa kirerouHoi repanuu. K.-S. Kang
1 COaBT. [51] onmcanu ciy4aii BOCCTaHOBICHHUS MOTOP-
HOM (DyHKIINH (XOIBOBI ) TTOCIIE TPAHCTUIAHTAITHH KIICTOK
KK mapanm3oBaHHOM )keHITUHE ¢ 1 7-1€THEH TpaBMOKH
CIMHHOTO Mo3ra. B pesynsrare HaOmone s 3a HEBPO-
JOTUYECKUMHU MAIlMEHTAMU Ha IPOTsKeHuu 1—12 me-
CSILIEB YUCHBIC YCTAaHOBUJIM, UTO BBeaeHuE KieTok KK
XOPOILIO MEPEHOCUTCS U HE BBI3BIBAECT OCTPBIX WIIU
OTJIAJICHHBIX HEXENaTeIbHbIX peakimii [ 15, 18]. Y 6omnb-
LIMHCTBA NAI[MEHTOB PA3HOIO BO3PACTa 3HAUUTEILHO
CHU3MWJICS ICUXOHEBPOJIOTHYECKUN TSDUIIUT U yIyd-
IIMIIACH KOTHUTHBHBIE pyHKIMH. Hampumep, y 60116-
HBIX C TPAaBMaTHYECKUMH MOPAKEHUSIMH TOJIOBHOTO
Mo3ra (MoCTTpaBMaTHUYECKOW dHIehamomaTnei)
OTMEYaJNCh CTOWKAs TEHACHIHS K CHHXECHUIO
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traumatic brain injuries (post-traumatic encepha-
lopathy) showed a strong tendency to a decrease
in asthenic syndrome and an increase in the level
of mental activity [46]. The scores of physical activity
significantly improved in patients with paresis, the
speech recovered in those with aphasia [51]. In
addition, a positive dynamics was revealed in about
half of child patients with spastic forms of hydrocepha-
lus and infantile cerebral palsy [51]. High indices
on rigidity and functionality were noted in adults
with Parkinson’s disease, schizophrenia patients had
the improvement of memory, learning ability and
mental alertness, increased daily living activities [46].
Thus, the administration of allogeneic CB cells may
be considered as a safe and efficient procedure in
many pathological states, associated with neurological
deficit, but further investigations, aimed to specify
the ways, dosages and frequency of CB cell admini-
stration are necessary [25, 30, 46, 51, 65].

Conclusions

The findings testified to the prospects and a high
therapeutic efficiency of CB cells in different
neurological diseases, however, their effect was not
specific and not always stipulated by neuronal
differentiation. Apparently, the cord blood cell effects
might be associated with the secretion by cells of
paracrine trophic factors, activating neurogenesis
in neural tissue, thereby contributing to appearance
of new neurons, oligodendrocytes and astrocytes,
suppression of apoptosis of nerve cells, and stimulation
of migration of brain endogenous stem cells. This
enhances the regeneration of injured structures and
recovery of the lost functions occurs.

Thus, the cord blood stem cells are the unique
and promising material to be used in regenerative
medicine for therapy of patients with neurological
diseases.
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MIPOSIBIICHNH AaCTEHWYECKOTO CHHPOMA 1 MTOBBIIIIEHNE
YPOBHS ICUXWYECKON akTUBHOCTH [15]. Y manmeHToB
C Iape3aMy CyIIECTBEHHO YIYUIIWINChH ITOKa3aTeln
(u3nueckoii aKTUBHOCTH, y OONBHBIX ¢ aa3ueit Boc-
craHoBuiack peusb [18]. Kpome Toro, mo3utuBHas
JUHAMHUKa ObUTa BBISIBICHA MPUMEPHO Y MOJOBHUHBI
MallMEeHTOB JIETCKOTO BO3pacTa CO CMACTHYECKUMHU
(hopmamu TuapoIIehaNTUA U IETCKOTO IIepeOpaIbHOro
napaiunya [ 18]. Y B3pocibix ¢ 0osie3nbto [lapkuHcoHa
OTMEYEHBI XOPOIINE MOKA3aTeNH 10 PUTHIHOCTH U
(YHKIIMOHAIBHBIM BO3MOXHOCTSIM, Y MAallUEHTOB C
30 peHueH — yirydiieHue maMsTH, ClIOCOOHOCTH K
00y4aeMOCTH M KOHILICHTPAIINF BHIMaHUSI, TIOBBIIIICHUE
MMOBCeAHEBHONW akTUBHOCTH [15]. Takum oOpazowm,
BBEJICHHE aJNIOTCHHBIX KIeTOK KK MOXHO cuMTaTh
Oe3onacHoi U 3(h(HEeKTUBHOI MpoLeaypor IPH MHOTHX
MATOJIOTMYECKUX COCTOSIHUSX, CBSI3aHHBIX C HEBPO-
JIOTHYECKUM Ae(UIIUTOM, OJJHAKO HEOOXOIUMBI Jallb-
HEHIIMe UccIe0BaHusl, HallpaBJICHHbIC HA YTOUHEHHUE
CHoco00B, TO3UPOBOK U KPATHOCTU BBEJCHHUS KIIETOK
KK [6,7,10, 15, 18].

BoiBoabI

[TonyuyeHHbIE SKCIIEPUMEHTAIBHBIC JJAHHBIC CBU-
JIETEIbCTBYIOT O MEPCIEKTHBHOCTH U BBICOKOM Tepa-
nesTryeckoit addexkruHoctn kiaerok KK mpu pas-
JMYHBIX HEBPOJIOTMYECKHUX 3a00JICBaHMIX, OJHAKO
JelcTBUE HX HecTIeM(UYHO U HE BCeraa 00yCIOBICHO
HelipoHanbHOH Auddepenuuposkoit. [lo-Buaumomy,
3¢ EKTHl KIETOK KOPAOBOW KPOBH MOTYT OBIThH CBS-
3aHBI C CEKpelHel KJIeTKaMH MapakpHUHHBIX Tpodu-
4ecKUX (DaKTOpPOB, aKTUBU3HUPYIOIIMX HEWpOTeHe3
B HEPBHOI TKaHH, YTO CIIOCOOCTBYET BO3HUKHOBEHHIO
HOBBIX HEHPOHOB, OJITO/ICHAPOIIUTOB U aCTPOIUTOB,
MOJIaBJICHHUIO arloNTO3a HEPBHBIX KIETOK U CTHMY-
JSIUU MUTPALUU SHAOTCHHBIX CTBOJIOBBIX KIETOK
Mo3ra. braronapst 5 ToMy ycHIIMBaeTCs pereHeparst
MOBPEXKJICHHBIX CTPYKTYP U MPOUCXOAUT BOCCTAHOB-
JICHUE YTPAYCHHBIX (DYHKITHIA.

Takum 00pa3oM, CTBOJIOBBIC KJIETKH KOPAOBOM
KPOBH SIBJISIIOTCS] YHUKQJIBHBIM U IIEPCIICKTUBHBIM Ma-
TEpHaJIOM Il MCIOJb30BAHUS B PEreHEPATUBHOM
MEJIUIMHE C LIENIbIO JICYCHUS TALUEHTOB C HEBPOJIOT U~
YECKUMH 3a00JICBaHUSIMH.
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