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Feasibility of Cord Blood Application in Cell Therapy
for Central Nervous System Pathologies

Pedrepat: Y poboTi npoBeneHo MOLLYK Ta aHani3 HaykoBWx nyonikauii, siki MicTATb iH(OpMaLiio Woao pe3ynbTaTiB A0ChigXKeHb,
CNpsSIMOBaHMX Ha 3’SICyBaHHA MOXMMBOCTI 3acTocyBaHHSA kopaoBoi kposi (KK) ans Tepanii matonorii HepBoBoi cuctemn. ABTopamu
He BUSIBMEHO KNiHIYHMX MpoTokoniB abo pekomeHAauin, siki 6 Manu cratyc YMHHUX, odilinHUX, Towo. [NpoTe onyGnikoBaHO 3HaYHY
KINbKiCTb MPOTOKONMIB KNiHIYHMX BUNPOOYyBaHb MiKyBaHHS HEBPOSOMYHMX 3aXBOPIOBaHb 3 BMKOPUCTAHHSM TpaHcnnaHTauii knitnH KK.
B ornagi HaBegeHo pesynbraTv AeskuxX ekcneprMMeHTanbHNX ocnigKeHb Ha MoAensx NaTonorii LeHTpanbHOi HePBOBOI CUCTEMM Ta KIiHiY-
HUX BUMNpoByBaHb, B SIKUX BUBYaBCS TepaneBTUYHMI noTeHuian KK. AHani3 umx nybnikauiin Bkadye Ha NepcrnekTUBHICTb 3aCTOCYBaHHS
KK y nikyBaHHi pi3HMXx natonori, y ToMy 4ucni HenpogereHepatuBHux. OgHak Ans peanisauii TepanesBTudHoro noteHuiany KK
HeobXxigHe npoBefdeHHs1 nmofanblumx rmubokMx, uinecnpsivoBaHux i Aobpe iHaHCOBaHMX AOCHIAXEHb Ta PO3LWMPEHUX KMiHIYHUX
BunpobyBaHb. Ha aymKy aBTOpIB, y HAWbnMx4oMy ManbyTHBOMY BaXIMBO NPOBECTU AOCHIMKEHHSI NapakpUHHOI Aii TpaHCnnaHToBaHMX
CTOBOYPOBMX KMITUH SIK ansTepHaATMBU KNITUHHOT Tepanii.

KntoyoBi cnoBa: KpiokoHCepBYyBaHHS, KIiTMHHa Tepanis, KopaoBa KpoB, CTOBOYPOBI KMiTUHKW, NaTosnorii HepBOBOI CUCTEMMU.

Abstract: This paper presents a search and analysis of scientific papers reporting about the findings aimed to elucidate the
possibility of using cord blood (CB) for therapy of nervous system pathologies. The authors found neither clinical protocols nor
recommendations that have either valid or official status, etc. But a significant number of clinical trial protocols for treating neurological
diseases with CB cell transplantation have been published. The review shows the results of some experimental studies in the
models of central nervous system pathologies and clinical trials that have studied the CB therapeutic potential. The analysis of these
reports suggests the prospects for using CB in therapy of various pathologies, including neurodegenerative ones. However, further
profound, targeted and well-funded researches and extended clinical trials are needed to realize the therapeutic potential of CB. The
authors believe that in the nearest future it will be essential to study a paracrine effect of transplanted stem cells as an alternative to cell

therapy.

Key words: cryopreservation, cell therapy, cord blood, stem cells, nervous system pathologies.

Ha crorogai HEBpOJIOTiIUHI 3aXBOPIOBAHHS 3a
CBOEIO TIOMIUPEHICTIO TOCIMAIOTh OMHE 3 MEPIIUX
MICIIb V CBITi. YMOBHO BCI OMHCaHI HEBPOJOTIYHI
po3nanu (Bcroro moHan 600) MokHA PO3AUIMTH Ha
Taki, [0 BUHUKAIOTh PanToBO (iHCYJIBT), MOBTOPIO-
IOTBCSI TIEPIOAMYHO (EMiNiencis), MalTh MPOrpecy-
ounii xapakrep (xBopobOa IlapkiHcoHa) i cTabinbHi
(mepeOpanpuuii mapainiv). L[i 3axBoproBaHHS CTaHO-
BJIATH HE TIIBKW BEJIUKY MEOU4HY, a ¥ coLiaJbHO-
€KOHOMIUHY Npo0IIeMy, OCKITBKH MOXKYTb MPU3BOIHU-
TH JIO TUMYACOBOT/IMIOCTIHHOI a00 YacTKOBOI/IOBHOT
Hemparie3gatHocTi. OcoONMMBO 1€ CTOCYEThCSA Ta-
KHX BOKKUX HEBPOJOTIYHHUX ITATOJIOTiH, SIK 1HCYIIBT,
xBOpoOa [eHTIHTrTOHa, YepEermHO-MO3KOBa TpaBMa,
TpaBMa CIIMHHOTO MO3KY, emijerncis, xeopoba Ilap-
KiHCOHa, XBopoOa AublreiiMepa, xBopoba Jlaiima,
uepeOpanpHUll Hapaiiv, arakcis, OiuHMil amioTpo-
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Today, neurological diseases are among the
most common disorders worldwide. Conventio-
nally, all the described neurological disorders
(more than 600 totally) can be divided in those
occurring suddenly (stroke), recurring periodi-
cally (epilepsy), being progressive (Parkinson’s
disease) and stable (cerebral palsy). These diseases
represent not only a major medical but also a
socio-economic problem, likely resulting in tempo-
rary/permanent or partial/total disability. This is
especially relevant for such severe neurological
pathologies as stroke, Huntington’s disease, trauma-
tic brain injury, spinal cord injury, epilepsy, Parkin-
son’s disease, Alzheimer’s disease, Lyme disease,
cerebral palsy, ataxia, amyotrophic lateral scle-
rosis, hypoxic-ischemic encephalopathy, and mul-

tiple sclerosis [54]. Due to the fact that phar-
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¢biuHMil CKIIEpO3, TINOKCHYHO-iIIeMiuHa eHuedano-
narisi Ta po3cisHuil ckiepo3 [54]. YV 3B’sa3Ky 3 TuM,
o (GapMakoIoTiYHI Mpenapary, ki Hapasi BUKOPH-
CTOBYIOTBHCS JJIST TIOJIETTIICHHS CUMIITOMIB 1 YITOBiJIb-
HEHHJ 11epeOiry HEBPOJIOTIYHUX 3aXBOPIOBAHb, € HE-
JIOCTaTHLO a00 HE 3aBXKIU ¢(ECKTUBHUMH, BEICTHCS
MOIIYK Ta BUIPOOYBaHHS HOBHX 3acO0IB Ta CTpaTe-
rift mikyBaHHs. 3 KiHI 20-TO CTOMITTS OImyOITiKOBaHO
0araro poOiT, MPUCBSIYEHUX BUBUCHHIO MOKJIUBOCTI
Ta e(eKTUBHOCTI KIIITHHHOI Tepamii 3 BUKOPUCTaH-
HSM CTOBOYPOBHX KIITHH PIi3HOTO TTOXOIKEHHS
Ipyd Al HEBPOJIOTIYHUX 3aXBOPIOBaHb, IO MiJ-
TBEPKEHO pe3ysibTaTaMU €KCIIEPUMEHTIB Ha TBapu-
Hax [2, 11, 17, 56, 91, 97], mOKIIHIYHKX Ta KIIiHiY-
HuX BunpoOyBansb [12, 18, 21, 38, 44, 52, 54, 63-65,
69, 88].

BigoMo, 1m0 eHmOTEHHI HEPBOBI CTOBOYpPOBI
ritnan (HCK) MaroTh 30aTHICTR 0 CaMOBiITHOB-
JIieHHs Ta (popMyBaHHS HEHPOHIB 1 HEHpOIIii, TOMY
chopmyBanace mymKa: Ui Teparii HEBPOJOTIYHUX
3aXBOPIOBAaHb 3 TOMDK BCIX €K30T€HHHX CTOBOYPO-
BUX KJITHH HalOinbme npuidHaTHuME € came HCK.
He- manosnaunoro mepearoro 3acrocyBanHs HCK
€ TOH (aKT, MmO BOHM MOXKYTh Kpalle B3aEMOIISTH
3 EHJOTEHHUM MIKPOOTOUEHHAM Ta IHTETPyBaTUChH
B €HJOTEHHY Mepexy xocta [15, 27, 34, 55, 66, 70,
74, 84, 89, 92, 101]. [IpoTe B AKOCTI NEPCIICKTUBHO-
ro o0’ekra mIsi KIITHHHOI Teparii HEeBPOJOTTYHHX
3aXBOPIOBAaHb TAKOX PO3TIISAAIOTHCA Ta AKTHBHO BH-
MPOOOBYIOTHCS ME3CHXIMaIbHI CTOBOYPOBI KIIITHHH
(MCK) KiCTKOBOTO MO3KY, XHPOBOI TKaHWHH, IjIa-
[ICHTH, IyTIOBUHHU, ITYJILITN 3y0a, M’s131B, MATKOBOI TPY-
Ou, BapTaHOBOTO JKeJie, MyHMOBHHHOI, MEHCTPYalIbHOL
Ta nepudepruyHoi KpoBi, OCKIJIBKU iX BiJHOCHO JIETKO
OTPHMYBaTH, & BUKOPUCTAHHS JKEpell IXHBOTO MOXO/-
JKEeHHsI, Ha BiMiHy Bij ek3oreHHnx HCK, He Bukimkae
CEpHO3HMX JIOTIYHUX UM €TUYHUX TIUTAHb [54].

Binomo, mo xopzaosa kpoB (KK) MicTuTh yHiKaIB-
HI 3a SKICHUIMH XapakTePUCTHUKAMU IOMYJISIii
ctoBOypoBux KiiTuH (CK), siki MOXyTh THdepeHIIifo-
BaTHUCS B CIEIliali30BaHi TKAHWHU, TOMY ii BU3HAHO
MIePCIEKTUBHUM 00’ €KTOM JJIsT BUKOPUCTAHHS B KITi-
THHHIH Teparrii 3 METOI0 BiTHOBJICHHS MOITKOIKCHUX
TKkanvH [1, 4, 31, 37]. [lepeBaramu Bukopuctanas CK
KK y xriTrHHI# Tepartii € HeiHBa3uBHUH 3a0ip Ta Bifl-
CYTHICTB OOIYHUX e(eKTiB 111 TUTHHU 1 MaTepi [13,
43, 60, 90]. Bpaxkaetncs, mo CK KK 3HaxonsaTbcs Ha
MPOMIXKHIH BIKOBiH cTamii Mi eMOpiOHaJbHUMH Ta
nopociumu CK, TOMy BOHM MalOTh BHIIMHA IPOJTi-
(epaTUBHUI TIOTEHIiAJI Ta JOBINI TEJIOMEPH, HiXK
iHIII comaTnyHi cToBOYpoBi KiiTuHH [68, 78]. Kpim
TOTO, PU3UKM PO3BHUTKY PEaKIlii TPaHCIUIAHTAT TPO-
0 tocriomapst (PTIID) micmst tpancrmumantamii KK €
3HAYHO HIKYUMH, HiXK ITCIIT TPAHCIUIAHTAIIl KiCTKO-
Boro Mo3ky [62, 72]. Xoua kinbkicte CK, ocobmuBo

166

macological drugs currently used to mitigate
symptoms and inhibit the course of neurological
diseases are not always efficient, the novel drugs
and therapeutic strategies are being sought and
tested. Since the end of the 20" century, many
reports have been published on the possibility
and efficiency of cell therapy using stem cells of
various origins in certain neurological diseases,
that has been confirmed by the results of experiments
in animals [1, 10, 16, 56, 91, 97], preclinical and
clinical trials [11, 17, 20, 38, 44, 52, 54, 63-65,
69, 88].

It is known that the endogenous neural stem
cells (NSCs) have the ability to self-renew and
form the neurons and neuroglia, so it is believed that
NSCs are the most suitable among all the exoge-
nous stem cells to treat neurological diseases. An
important advantage of using the NSCs is their
ability to interact more efficiently with the endo-
genous microenvironment and integrate into the
host’s endogenous network [14, 26, 34, 55, 66,
70, 74, 84, 89, 92, 101]. However, mesenchymal
stem cells (MSCs) derived from bone marrow,
adipose tissue, placenta, umbilical cord, dental
pulp, muscles, fallopian tube, Wharton jelly, umbi-
lical cord, menstrual, and peripheral blood are
also being considered and actively tested as pro-
mising targets for cell therapy of neurological
diseases, as they are relatively easy to procure
and the use of their sources, unlike exogenous
NSCs, does not raise serious logical or ethical issues
[54].

The cord blood (CB) is known to contain the
unique populations of stem cells (SCs) in terms
of qualitative characteristics, capable to differen-
tiate into specialized tissues, so it is recognized
as a promising object for using in cell therapy
to restore damaged tissues [3, 30, 31, 37]. The
advantages of using the CB SCs in cell therapy
are non-invasive sampling and no side effects
for mother and baby [12, 43, 60, 90]. It is be-
lieved that CB SCs are at an intermediate age
stage between embryonic and adult SCs, so they
have a higher proliferative potential and longer
telomeres versus other somatic stem cells [68,
78]. In addition, the risks of developing the
graft-versus-host disease (GVHD) after CB trans-
plantation are significantly lower than after bone
marrow transplantation [62, 72]. Although the
number of SCs, especially MSCs, is lower in CB
as compared to some other sources, it is possible
to combine several unrelated CB units for allo-
geneic transplantation [72]. The establishment of the
CB low-temperature bank network and nume-
rous experiments in development of efficient
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MCK, y KK MeHma mOpiBHAHO 3 AESIKHMH iH-
IIMMHU JDKEpeNlaMH, MOXIIUBE TOE€THAHHS JEKib-
Kox HecrnopigHenux omuaunbs KK ams amoreHHmX
TpaHCIUIaHTaIii [72]. Peamizarii TakoMy migxomy
B KIIHIYHIA TPAKTHIN CIPHUSIE CTBOPCHHS MEpExKi
HU3pKoTeMIieparypanx OankiB KK Ta mposemeH-
HSl YHCJICHHUX EKCHEPUMEHTANBHUX JIOCIIKCHb B
HaIpsIMKy pPoO3poOJieHHST €(PEKTUBHUX TEXHOJOTIH
KpiOKOHCEepBYBaHHS KTTHHHHX ereMmeHTiB KK [1,
8-10, 20, 28-30, 58, 59, 75, 87, 102, 103. IIpors-
TOM OCTaHHIX AECATHIITH CIIOCTEPIraeThCs 3HAUHUM
iHTEepec OO JIKyBaHHS PI3HMX PpO3JajiB, 30KpeMma,
y BHUIAJKy HEOOXimHOCTI pereHepamii abo 3aMiHH
KPUTUYHO TOIIKOMKEHUX/IC(PEKTHUX KIITUHHHX JIi-
Hif, y TOMY YHCIi NpU MaTOJNOTifAX, SIKi CyHIpOBOJI-
KYIOTBCSl YPKEHHSM CITeNiaTbHuX 1 HeHpOHAIb-
HUX TKaHuH [22, 71, 76, 93].

3 ypaxyBaHHSIM BHIICBHKIAJIEHOTO METOIO JIaHOT
poOOTH € TONIYK Ta aHaNi3 HAYKOBUX ITyOJiKaIlii,
IO MICTATh iH(pOPMAIII0 PO JOCTIIKCHHS, CIps-
MOBaHI Ha 3’SICYBaHHS MOXKJIMBOCTI KIIIHIYHOTO 3a-
crocyBannsa CK KK Ta ixupoi edekTuBHOCTI y JiKy-
BaHHI MaToJIOTiii HepBOBOi cucTemMu. il BUBUCHHS
uiei mpoOiiemu Oyny MpoaHasi3oBaHi HAyKOBi ImyOTi-
Karii, siki goctynHi Ha mnargopmax CrossRef, Pub-
Med, PubMedCentral, Google Scholar, Guidelines
International Network, International guideline library
1 B IIOB’Ssi3aHMX 13 HAMHM 0a3axX HAHUX KIIHIYHAX
MIPOTOKOJMIB JIiKyBaHHsA. KpiM Toro, Oymo 3mificHeHO
TTOTIYK TIPOTOKOJIIB JIIKYBaHHS 3 3aCTOCYBaHHSM KJTi-
THHHUX eneMeHTiB KK pi3HHX HEBpOJIOTIYHHX 3a-
XBOPIOBaHb: TPABM CITMHHOTO MO3KY, TeMOPAariqHOTO
Ta IMEMIYHOTO 1HCYIBTY, IepeOpPaIbHOTO Tapaidy,
cnuHouepeOpanbHoi aTtakcii, xBopoOu IlapkiHcoHa,
po3cisiHOrO 1 OIYHOro amioTpo(ivHOrO CKIEpo3y Ta
. [Ipu poMy HaM He BAAJOCh BHUSIBUTH KIiHI4HI
MTPOTOKOJIM 200 pEKOMEHIAIT, IKi O MaJI CTaTyC YMH-
HuX, odiniiiaux. [IpoTe Oyna BUsABIEHA 3HAYHA KiJb-
KiCTh TPOTOKOJIB KJIIHIYHUX BUNPOOYBaHb TpaHC-
manTarii kiitia KK 1 mikyBaHHS HEBPOJIOTTIHHX
3aXBOPIOBAHb.

V momnepenHix KIHIYHUX TOCTIIKEHHSX in Vitro
Oyna TpOIEMOHCTPOBAaHA 3MAaTHICTH CTOBOYPOBUX Ta
mwropunoreHTHUX KinithH KK ( Me3eHxiManpHHX 1
TEeMOIIOSTUIHNX) 10 HeHpoHamsHOI AudepeHIiarii
[5, 16, 32, 33, 36, 42, 77, 80, 81, 98]. Tak, npoxe-
MoHcTpoBaHa 3aatHicTe CD45"-xnitun KK nabysa-
TH MiJ] 9ac KyJbTUBYBaHHSA in Vitro ()EHOTHIIOBHUX Ta
(yHKIIOHAIBHUX 03HAK A0 aMiHEepriYHUX HEHPOHIB,
OJIITOJICH/IPOLIUTIB i acTpouuTiB [73].

3a manmmu E. Tracy Ta cmiBaBr. [85], micis pos-
MOpPOXKYBaHHS y KpiokoHcepBoBaHiii KK 30epiraers-
cst 10 74% KIMTUH-TIONEPEIHHUKIB OJITOIEHIPOIUTIB.
[MokazaHo, 10 Ha TEPIIOMY eTarli KyJIbTHBYBAaHHS
KJIITHHH-TTOTICPEAHUKA OJTITONCHIPOITUTIB, OTPUMaHi
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cryopreservation technologies for CB cell ele-
ments promote the implementation of this ap-
proach in clinical practice [7-9, 19, 27, 28, 29,
31, 58, 59, 75, 87, 102, 103]. In recent decades,
there has been considerable interest in therapy
of various disorders, in particular, when it needed
either to regenerate or replace critically damaged/
defective cell lines, including in pathologies, ac-
companied by damage to epithelial and neuronal
tissues [21, 71, 76, 93].

Considering the above, the research aim was
to find and analyze the scientific papers reporting
the possibilities of clinical application of CB
SCs and their efficiency in therapy of nervous
system pathologies. To explore this issue, we have
analyzed scientific reports available on Cross-
Ref, PubMed, PubMedCentral, Google Scholar,
Guidelines International Network, International
guideline library and related databases of treat-
ment guidelines. In addition, we have searched
for the treatment protocols using CB cell elements
for various neurological diseases such as: spinal
cord injuries, hemorrhagic and ischemic stroke,
cerebral palsy, spinal cord ataxia, Parkinson’s
disease, multiple and amyotrophic lateral scle-
rosis, efc. At the same time, we have not mana-
ged to find any clinical protocols or guide-
lines that would have the status of wvalid, official
ones. However, we found a significant number
of clinical trial protocols for CB cell transplan-
tation for treating neurological diseases.

Previous in vitro clinical studies have demon-
strated the ability of CB stem and pluripotent
cells (mesenchymal and hematopoietic) to neuronal
differentiation [4, 15, 32, 33, 36, 42, 77, 80,
81, 98]. For example, the ability of CB-derived
CD45" cells to acquire phenotypic and func-
tional features of dopaminergic neurons, oligo-
dendrocytes, and astrocytes during in vitro culture
has been demonstrated [73].

According to E. Tracy et al [85], in cryo-
preserved CB, up to 74% of oligodendrocyte pro-
genitor cells are preserved after thawing. It has
been shown that at the first stage of culture, the
oligodendrocyte progenitor cells derived from
the frozen-thawed CB mononuclear cells reveal a
bipolar morphology, but over the next 2-3 weeks
they develop branched processes that extrude
from the cell body. According to the authors, this
could make possible the treatment of acquired
and genetic neurodegenerative disorders such as
childhood leukodystrophies caused by defects
in genes that regulate myelination (Pelizacus-
Merzbacher disease) and lysosomal storage di-
seases (Krabbe disecase and metachromatic leuko-
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3 MOHOHYKJIeapiB 3 AekoHcepBoBaHoi KK, BUSABIAIOTH
OinonsipHy MopdooridHy OyIoBy, aje IpOoTATOM Ha-
CTYMHUX 2—3-X THXHIB Y HUX PO3BUBAIOTHCS PO3ra-
Jy’)KEHI BIIPOCTKH, K1 BITXOMATH BiA TiJla KIIITHHU.
Ha nymKy aBTOpiB, 1€ MOXKE YMOKITUBUATH JIKyBaHHS
Takux HaOyTHX Ta T'€HETUYHUX HeWponereHepaTus-
HUX PO3JIaMdiB, K TUTIYI JeiikogucTpodii, cripudu-
HeHi neeKTaMu TeHiB, 10 PETy/I0I0Th MiETIHI3aIi0
(xBopoba Ilemizeyca-Mepioaxepa), 1 1i30COMaTBLHUX
XBOpoO Hakonu4eHHs (xBopoba Kpabbe Ta meTaxpo-
MaTW4Ha JIEMKOAMCTPOdis) 3a JOMOMOIOI0 TpaHC-
anTanii ofirogeHapouutis, orpuManux i3 CK KK.

Hns crumymsnii nugepennianii CK KK y pizni
MiATAIH HEHPOHIB BUKOPHCTOBYBAJIM HACTYIIHI KCe-
HOOIOTHKH (JeKCaMeTa3oH, OeTa-MepKanTOSTaHOI,
1300y THII- | -METHIIKCAHTHH, PETHHOEBA KHCJIOTA),
a TaKoXX 1HCYIIH, rama-iaTepdepoH, dhakrop pocrty
HepBiB [6, 7, 40, 41].

[TincTaBoro s mepmux Cnpod TpaHCIUIAHTa-
mii CK KK martienTam i3 HeBpOJIOTIYHUMH PO3JIajia-
Mu Oyl pe3ylnbTaTH EKCIIEPUMEHTIB Ha TBapHHAX.
Knituau KK BukoprcToBYBanu Ha TBApUHHHUX MOJIE-
JSX JUIA JIIKyBaHHS Maparyierii, aTakcii, po3cissHOro
CKJIEPO3y, aMiOoTpO(iUHOTO JaTepalbHOIO CKIEPO3y,
epeOpPOBACKYIISIPHUX 3aXBOPIOBAHb, MHOXXHHHOI CH-
cTeMHOi arpodii, XBOpoO MOTOPHHUX HEHPOHIB Ta iH.,
IO HE BHUKJIMKAJIO PO3BUTKY Ba)KKHX IMyHHUX peak-
uiit [3, 14, 49-51].

Pe3ynbraTé mpoBeZieHHS JOCIIIB Ha TBapHUHAX
[IPOJEMOHCTPYBJIN IO3UTUBHI IPOTHO3U  LIONO
tpancriadTarii kiitada KK mig gac mikyBaHHS 00KO-
Boro amiorpodigroro ckieposy [18, 23, 26, 27].

V. Aidarova Ta cmiBaBT. [2] MMOKa3zaid, IO BHY-
TPIIIHBOUYEPEBUHHE BBEACHHS KpPiIOKOHCEPBOBAHHUX
sapoBmicHuX KiIiTHH KK y moenHanHi 3 pUTMi4HOIO
KpaHionepeOpajJbHOIO TilnoTepMielo abo  OKpeMo
CHpHsie 3MEHIICHHIO BUPaXXEHOCTI JETeHEPaTHBHUX
MPOIIECiB y TKAHMHI TOJIOBHOTO MO3KY LIYpiB JiHii
SHR i3 Mopmemnio OUCHMPKYJISATOPHOI eHuedao-
narii.

Ha monemi xBopoOu AnbIreiiMepa y MUIIICH TTiCIIS
BBeZieHHs! KK BCTaHOBIEHO yIIOBUIBHEHHS PO3BUTKY
3aXBOPIOBAHHS, ITOMOBKCHHS TPHUBAJIOCTI XKHUTTS 1
YITKY PEAYKINIO TUTTOBUX IS XBOPOOH B-aMiJIoiTHUX
OJIATIIOK Y MO3KY [67].

Pesynbratu mocmimkeHHS Ha TBapUHHUX MOje-
JSIX 1MEMIYHOTO ypasKeHHS TOJIOBHOTO MO3KY 1 TpaBM
CIMHHOTO MO3KY JOBEJH, IO KIITWHHU, OTPUMaHi 3
KK, micns iH}y3ii MOXYTb BHKMBAaTH B TOLIKOKE-
HUX JUISTHKaX, a TAKOK CHPHUSTH BIKMBAHHIO 1 3a110-
Oiraru 3aruOeni HEHPOHIB 1 KIITHUH Il pelumieHTa
[57]. Y mocnigax Ha TBapHHAX IOKA3aHO, IO iHQY3is
cyononymsiiii CD34*-KIiTHH BUKJIMKAE HEOBACKY-
JIIPU3AII0 B 30HI iMIeMil Ta CTBOPIOE CIPHATIUBE
Cepe/IOBUIIE Ul €HIOTEHHOIO HEeWporeHesy, MpH-
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dystrophy) by transplanting the CB SCs-derived
oligodendrocytes.

The following xenobiotics (dexamethasone,
beta-mercaptoethanol, isobutyl-1-methylxanthine, re-
tinoic acid), as well as insulin, gamma-interferon,
and nerve growth factor were used to stimulate
the CB SCs differentiation into various neuronal
subtypes [5, 6, 40, 41].

The first attempts to transplant CB SCs into
patients with neurological disorders were based
on the results of animal experiments. The CB cells
have been used in animal models to treat parap-
legia, ataxia, multiple sclerosis, amyotrophic late-
ral sclerosis, cerebrovascular disease, multiple sys-
temic atrophy, motor neuron disease and others,
without causing severe immune responses [2, 15,
49-51].

The results of experiments in animals have
demonstrated positive prognoses for CB cell
transplantation when treating amyotrophic lateral
sclerosis [17, 22, 25, 26].

V. Aidarova et al. [1] have shown that intra-
peritoneal injection of cryopreserved nucleated
CB cells in combination with rhythmic cranio-
cerebral hypothermia or alone mitigated the se-
verity of degenerative processes in brain tissue in
SHR rats as a model of discirculatory encepha-
lopathy.

In a model of Alzheimer’s disease in mice, the
CB administration demonstrated the slowing
down of disease progress, prolongation of life
expectancy, and a clear reduction of B-amyloid
plaques in the brain [67].

Results of studies in animal models of cerebral
ischemia and spinal cord injury have shown the
CB-derived cells as capable to survive in the
damaged areas after infusion, as well as promote
the survival and prevent the death of recipient’s
neurons and glia cells [57]. Experiments in animals
[82] demonstrated the infusion of subpopulation
of CD34" cells to induce neovascularization in
ischemic zone and create a favorable environ-
ment for endogenous neurogenesis by accele-
rating functional recovery of stroke model ani-
mals.

Proceeding from these and other studies in
animals, a number of clinical trials have been
launched to test the use of SCs (including CB-
derived ones) to treat neurological disorders. Many
reports on their safety and efficiency were published
[20, 86].

The findings of W. Yang et al. [95] confirm
the use of CB with a regenerative purpose for
immune competent recipients not to require a comp-
lete match for human leukocyte antigen (HLA)
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CKOPIOIOYM (PYHKITIOHAJIbHE BiJTHOBJICHHS TBapvH 3
MOJIEILTIO 1HCYIBTY [86].

Ha ocHOBI 1ux Ta iHIIUX JTOCIiIKEHb HA TBapH-
Hax OyJ0 PO3MOYaTo MPOBEACHHsS OaraThOX KIIiHIY-
HUX BUNpoOyBaHb BukopuctanHs CK (y Tomy gwncii
orpuMannx 13 KK) mms mikyBaHHS HEBPOJIOTIUHUX
po3namiB. Y 6ararhox poOOoTax MOBITOMIISIIOCS TIPO
ixHt0 Oe3mexy Ta epexTuBHICTE [21, 86].

Pesynprati nocnimkens W. Yang ta criBasT. [95]
€ TMITBEp/UKCHHSAM TOrO, 10 BuKopucraHHs KK i3
pPETCHEPAaTUBHOKW MULTIO JJIS IMyHOKOMIETCHTHUX
PEIUITIEHTIB MOXKE HE BUMAarae MOBHOTO 30iry 3a
JOACHKUM JieiikonutapauM antureHom (HLA) Ta
imyHocympecieto. Tak, 114 mamieHTiB 3 IiarHOCTO-
BaHUMHU HETEMOIIOCTHYHUMH HEHWPOJeTeHEPATHB-
HAMH po3yiafiaMy (Taparmieris, aTakcis, po3CisHui
CKJIEpO3, JarepalbHUi aMioTpo(iUuHUN CKIEpO3,
HaCHIAKU TepeOpOBACKYIIPHUX 3aXBOPIOBAHb Ta iH.)
OTPUMYBAJIM Tepalliro HecmiBmagawdoro 3a HLA amo-
reaoro KK. XBopuM Ha Kypc JiKyBaHHS OyJId TIpH-
3HaueHi 103u, sAKi Mictian 1-3 x 107 MoHOHYKIIEap-
nux kiaitudH KK. Besoro Oyno mpoBeneno 4—5 Kypcis
IHTPaTeKAIILHOTO 1 BHYTPIIIHROBCHHOTO BBEICHHS.
O1iHKa Oe3IeKu BKIIIoYaia aHajl3 HeOaXkaHuX sIBUILL
(3okpema, PTIII"), remMaTonoriyHnX, iMyHOJIOTi4YHUX
Ta 010XIMIUYHHMX MapaMeTpiB. Y pe3yabTari Teparii He
BiJ3HAYaNoCh CEPHO3HUX HeOakaHWX edekTiB. Ye-
pe3 30 mi6 micias OCTaHHBOI 1H’€KINI BIAXUICHD Bil
HOPMH reMaTOJIOr YHUX, IMyHOJIOTIYHHUX Ta 010XiMid-
HUX MTapaMeTpiB HE BUSABJICHO.

Bigomo, mo mna JikyBaHHS HEWpoJIeTreHepa-
THUBHHUX CTaHIB, SIKI € HACIIAKOM CIaJKOBOI aTakcii,
e(DeKTHBHUX METOMIB HE ICHyE. Y BIAKPUTOMY JIO-
CJIiJIKCHHI JIJIS1 JIIKYBAHHS CIIaJIKOBOI aTaKCii B SIKOCTI
MOTEHI[IHHIX MOIYJISTOPIB 3aXBOPIOBAHHS BUKOPH-
cToByBasin MoHOHYKIeapHi kiaitnau (MHK) KK sro-
JIMHH Y TIOE€THAHHI 3 peaOiuTiTaliifHOIO i IrOTOBKOIO.
I'pymi 3 30 namieHTiB i3 1IarHO30M CIAKOBOI aTakcii
cucremuo Beogman MHK KK muisxom BHyTpilHbO-
BeHHOT iH(Y3i1, IHTpaTeKaabHO a00 IIMHHOT YH MOTIe-
pexoBoi myHkIii. [licas gikyBaHHS OyJI0 BiZ3HAYCHO
3MEHIIICHHS TIAaTOJIOTIYHUX CHUMIITOMIB 1 03HaK. OriH-
Ka 3a TOKa3HWKaMmH Inmkanm 6Oanmancy bepra (BBS),
CHPOBAaTKOBUMH MapKepaMH IMYHOTIJIOOYIIiHY 1 ITifI-
rpynu T-KIIITHH TOKa3anxa TOJIIMIIIECHHS MMOPIBHSIHO
31 CTaHOM 10 TIOYaTKy JiKyBaHHs. Hiskux moOiuHmX
ABULI HE crocTepiranocs. OTpuMaHi JaHi cBiIT4aTh
Ha KOPHCTh TPOBEACHHS PO3MIMPEHUX MOABIHHMX
CHIMUX, TUIANEOOKOHTPOIBOBAHUX JIOCHIJKCHb Jia-
HUX METOJIB JIiKyBaHHS [94].

[osimomusnocs npo Tpancmiantadito KK Big
HECTIOPIAHCHUX JOHOPIB HEMOBIIATAM 13 XBOPOOOIO
Kpabbe, sika € CIagkoBOIO IaTOJIOTIEI0, 0OyMOBIIE-
HOIO MYTaIll€}0 TeHa TrajakTolepeoposinasu [24].
OcHOBHUMU TIpOIyTICHTaMHU XBopoou Kpabbe € meii-
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and immune suppression. For example, 114 pa-
tients with diagnosed non-hematopoietic neuro-
degenerative disorders (paraplegia, ataxia, multiple
sclerosis, amyotrophic lateral sclerosis, conse-
quences of cerebrovascular diseases, etc.) were
treated with HLA-mismatched allogeneic CB.
For a treatment course, patients received the doses
containing 1-3 x 107 of CB mononuclear cells.
A total of 4-5 courses of intrathecal and intra-
venous administration were performed. The sa-
fety assessment included the analysis of adverse
effects (in particular, GVHD), hematologic, immu-
nologic and biochemical parameters. No severe
adverse effects were observed during therapy.
There were no abnormalities in hematologic, im-
munologic, and biochemical parameters 30 days
after the last injection.

It is known that there is no efficient therapy
for neurodegenerative conditions resulting from
hereditary ataxia. In an open-label study, for
treating hereditary ataxia, the human CB-derived
mononuclear cells (MNCs) were used as poten-
tial modulators of disease in combination with
rehabilitation training. A group of 30 patients
diagnosed with hereditary ataxia was systemi-
cally administered with MNCs by intravenous
infusion, intrathecally, or by cervical or lumbar
puncture. After treatment, a mitigation of patho-
logical symptoms and signs was noted. Assess-
ment by the Berg Balance Scale (BBS), serum
markers of immunoglobulin and T-cell sub-
group showed the improvement as compared to
pre-treatment condition. No side effects were
observed. The obtained data argue in favor of
expanded double-blind, placebo-controlled trials
of these therapies [94].

Bone marrow transplantation from unrelated
donors has been reported in infants with Krabbe
disease, which is a hereditary pathology caused
by a mutation in galactocerebrosidase gene [23].
The main producers of Krabbe disecase are leuko-
cytes and fibroblasts. The deficiency of galac-
tocerebrosidase activity results in accumulation
of non-hydrolyzed lipids in myelin substance
of peripheral and central nervous system. The
neurotoxicity of these compounds (especially psy-
chosine) initiates oligodendrocyte apoptosis, de-
struction of myelin sheath, and neuroglia infilt-
ration by globular cells. The demyelination of
nerve fibers disrupts the passage of nerve impulses,
accompanied by motor skill disorder in patient.
After myeloablative chemotherapy, 11 newborns
aged from 12 to 44 days who had not yet mani-
fested symptoms of Krabbe disease and 14 infants
aged from 142 to 352 days with the disease symp-
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komutu Ta (iopobmactu. JedinuT akTUBHOCTI Ta-
JaKTouepedpo3igasu NpU3BOOUTH A0 HAKOMYCHHS
HETiAPOTIi30BaHUX JIMiAIB y MI€TIHOBI peYOBUHI
nepudeprudHol Ta LEHTPaIbHOI HEPBOBOI CHCTEMH.
HelipoToKCHYHICTh MUX CHOIYK (0COOTMBO, IICHXO-
3WHY) 1HIIIIIOIOE aIlloNTO3 OJIIrOACHAPOINTIB, PYHHY-
BaHHS Mi€JIiHOBOI 00OJIOHKH, iH(UIETparito HeHpo-
D11l mmo6oinHuME KiriTnHaMH. [portec gemieninizarii
HEPBOBUX BOJIOKOH IOPYIIY€E MPOXOMKEHHS HEPBO-
BUX IMIYNIBCiB, IO CYHPOBOIKYETHCS PO3JIAZA0M
MOTOPHUX HaBUYOK y marienTta. [licns mpoBeneHHs
MienoabnaTuBHOI XimioTepamii 11 HOBOHAapOIKEHUM
BikoM Bijx 12 1o 44 nmHIB, y SIKMX CUMITOMH XBOpOOHU
Kpa0Ob6e e He mposiBUIKCE, Ta 14 HEMOBISITaM BIKOM
Bix 142 mo 352 nHIB 3 CUMNTOMaMH 3aXBOPIOBAHHS
Oymo mpomeneHo TpancmuianTarito MHK 36epexe-
voi KK Bij HecmopimgHEHUX IOHOPIB 13 YaCTKOBOIO
HeBiamoBimHicTio HLA. HoBoHapomkeHi oTpuManu
MHK KK y cepeaubomy mo 22,07 x 107/kr, a crapumri
HemoBsata — 10 17,24x107/kr macu Tina. CepeqHs
KUTBKiCcTh yBeneHux CD34*-xmithH (BU3HAYCHA ITiCTIS
PO3MOpOXKYBaHH:) nopiBHIOBana 3,72 x 1051 2,92 x
10° xmiTHH/KT Macu Tina BigmoBimHO. [IprokuBICH-
HS IOHOPCHKUX KJIITUH Ta BH)KUBaHHS PEIUITIEHTIB
y Ipyni HOBOHAPOMXEHUX 0€3 CUMIITOMIB 3aXBOPIO-
BaHHa craHoBwiIO 100 i 100% BimmoBigHO (MemiaHa
nepiogy MoAaibIIoro cnoctepexeHHs 3,0 pokn),
a y TpyIli HOBOHApOMKeHUX 3 cumrromamu — 100
1 43% BignoBigHO (MemiaHa TMEPIOAYy MOIANBIIOrO
criocTepekeHHs 3,4 poku). Y MAIi€HTIB, SKi BHXKH-
JIY, BIAMIYEHO OUTHIIT TPUBAIHMHA CTPOK TIPYKUBIICHHS
JOHOPCHKUX TEMOIMOETHYHHX KJIITHH 3 BIJHOBJIEH-
HSM HOPMaJIbHOI aKTHBHOCTI TaJlaKTOlepeOpo3igasu
KpoOBi. Y pa3i poBeeHHs TPaHCIIaHTallil 10 PO3BUT-
Ky CHUMITOMIB 3aXBOPIOBaHHS Y HOBOHAPOKCHHUX
BiMiuanach MporpecuBHa Mi€JiHi3alisd B HEHTpab-
Hill HEpBOBIH CHCTEMi Ta CTa0iNbHI yCIiXu B HAOyT-
Ti HAaBUYOK, y OUIBIIOCTI JiTeld KOTHITUBHI (QyHKII
1 HAaBUYKH PEIENTHBHOI MOBH BIiANOBITaIN BiKY,
aje y JCSIKUX 3 HUX CIOCTepiranacs Jierka/momip-
Ha 3aTpUMKa PO3BHUTKY EKCIPECHBHOTO MOBJICHHS
1 JIerKa/BHpa’keHa 3aTpUMKa 3arajibHOI MOTOPHKH.
Y nmited, skuM OyJIO TPOBENCHO TPaHCIUIAHTAIIIIO
CTIST TIOSIBH CHUMIITOMIB, MIHIMAJIBHO TTOKPAIHBCS
HEBpOJIOTiUHU cTaH [24]. ABTOpH pOOIATH BHC-
HOBOK MpoO Oe3MeKy Ta BiJCYTHICTh IMYHOJIOTi4HO
OIMOCEPEIKOBAHUX MOOIYHUX €(EKTIB aJIOTeHHOI Te-
pamii KK Big HecnopimHeHHX JOHOPIB i3 HEMOBHOIO
BinnosimHicTio HLA 3a BincyTHOCTI iMyHOCYTpecii/
Mmienoabnanii. Ha mymKky aBTOpiB, I BH3Hau€HHS
TepaneBTuuHoi KopucTi TpancmmanTanii MHK KK
HEOOXiTHI TMOHANBII TPHUBATI CIIOCTEPEKECHHS 3a
MaIi€HTaMH.

KopmoBa KpoB Bi HECITOPITHEHUX TOHOPIB, OYe-
BHIHO, € xopommmM mxepernom CK mist Tpancmmanra-
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toms were transplanted with preserved CB
MNCs from unrelated donors with partial HLA
mismatch. Newborn infants received an average
of 22.07 x 107/kg of CB MNCs, and older
infants did 17.24 x 107/kg body weight. The
average number of administered CD34* cells (de-
termined post thaw) was 3.72 x 10° and 2.92 X
x 10° cells’kg body weight, respectively. The do-
nor cell engraftment and recipient survival in
the group of newborns without symptoms were 100
and 100%, respectively (median follow-up period
is 3.0 years), and in the group of newborns with
symptoms — 100 and 43%, respectively (median fol-
low-up period is 3.4 years). In survived patients,
a longer period of engraftment of donor hema-
topoietic cells with restoration of normal blood
galactocerebrosidase activity was noted. When
transplanted prior to symptom development, prog-
ressive myelination in the central nervous system
and stable progress in skill acquisition were noted
in newborns; most children had age-approp-
riate cognitive functions and receptive language
skills, but some had mild/moderate delay in ex-
pressive speech and mild/moderate delay in gross
motor skills. Children who were transplanted after
the symptom onset showed the minimal impro-
vement in their neurological condition [23]. The
authors concluded that allogeneic CB therapy
from unrelated donors with incomplete HLA mat-
ching in the absence of immunologically me-
diated side effects was safe and free of immune
suppression / myeloablative effects. The authors
believe that further long-term follow-up of patients
is necessary to determine the therapeutic benefit
of CB MNC:s transplantation.

Cord blood from unrelated donors is appa-
rently a good source of SCs for transplantation
in patients with Hurler syndrome, a hereditary
mucopolysaccharidosis associated with iduroni-
dase enzyme deficiency. Disorders in neurocog-
nitive functions are known to be among the symp-
toms of this pathology. S. Staba et al. [78] have
proved that stable engraftment of CB SCs may
be achieved without whole-body irradiation. The
CB donors (mean number of CB cells is 10.53 x
x 107/kg body weight) had normal alpha-L-idu-
ronidase activity and were discordant for more
than 3 of 6 HLA alleles. The doses of whole
CB were selected so that the recipient received
at least 3 x 107 NCs/kg of body weight. Neutrophil
engraftment was characterized by a median of
24 days after transplantation. In 5 patients, acute
grade II or III GVHD was observed with no
development of extensive chronic GVHD. There
were 17 of 20 children who survived (survival
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uii manieHTam i3 cuaapomom l'ypiepa — criagkoBuUM
MYKOTIOJTicCaxapui030M, KUK TOB’si3aHUN 13 nedi-
muToM (epMeHTta imypoHizazu. Bimomo, mo omHUM
3 TPOSBIB JAaHOI TATOJIOTii € TOpYIIEHHS HEHpo-
KOTHITHBHUX (QYHKIIH. Y mocmimkeHHsx S. Staba Ta
criBaBT. [ 78] moBeneHo, mo criike nprwkusieHHT CK
KK moxe OyTr mocsarHyTo 6e3 OmpoMiHEHHS BCHOTO
tina. Jlonopu KK (cepemns xinpkicTh kmituH KK —
10,53 x 107/kr mMacu Tija) Mald HOpPMaJIbHY aKTHB-
HicTb anbda-L-ixyponigasu i Oy AMCKOPAAHTHUMH
o OinbIr Hixk 3 13 6 aneneit HLA. Jlo3u ninsHOi KK
miadupanyd 3 TakuM PO3PaxyHKOM, MO0 PELHITiE€HT
otpumyBaB MiHiMym 3 X 107 SIMK/kr macu Tina.
[IpwxuBneHHsT HEUTpOQiNiB  XapaKTepuzyBajoCs
MemiaHolo B 24 no6wm micis TpaHCIuTaHTamii. Y 5 ma-
mieHTiB ciocrepiranacs rocrpa PTII 1T a6o III cTy-
meHs 6e3 po3BUTKY eKCcTeHCHMBHOI XpoHigHoi PTIII.
Bwxwmmm 17 3 20 mite#t (BmxwBaHHS 0€3 yCKiIam-
HeHb — 85%, Meniana BkuBaHHA — 905 mi0 micis
TpaHCIUIAHTAIl]) 3 MMOBHUM JOHOPCHKHUM XHMEPH3-
MOM HOPMaJIbHOIO aKTHBHICTIO alib(a-L-ixypoHigasu
nepugepudnoi kpoBi. Ha mymky aBTopis, Tpanciia-
taiiss KK mokpamryBana HeHpOKOTHITHBHI (QyHKIII
Ta MPUTHIYYBaJla PUPOAHUNA TUTUH cUHApoMmy [yp-
jepa i, OTXKE, MOXE BBaXATUCh MEPCHEKTHBHUM
METOIOM JIiKyBaHHS W€l (opMH 3aXBOPIOBaHHS
Yy MaJIeHbKUX JIITCH.

3acrocyBanns iHdpy3ii MHK KK nroguan Moxke
CTaTH TIOTCHITIHHOIO TEPANeBTUIHOIO CTPATETI€l0
JIIKyBaHHS HEUPOIICHXIaTPUYHUX Ta HEHPOIOBEiH-
KOBUX HaCTiAKIB BipycHOTo eHmedaity. Omy0miko-
BaHO 3BIiT [93] mpo 3acToCyBaHHS TpaHCIUIAHTAITI]
MHK KK mtonuam K METOMY, SIKHH TOJIIIIITYE TIPO-
THO3 HACHiKiB eHuedaniTy, BUKIMKAaHOTO BipycoM
MPOCTOTO Teprecy. B oMy 3BiTi OMUCAHO BUMAIOK
11-piyHOrO XJIOMYMKA 3 KOTHITABHUMH, PO3YMOBUMH
Ta PyXOBUMH TMOPYIICHHIMH, SKi PO3BUHYJIUCH BHA-
CIIZIOK BipyCHOTO eHue(amiTy mpoTsIroM 8 MicsiiB
miJ 9ac pyTHHHOTrO JiKyBaHHS. Bymo 3acrocoBano
anorenny Tpanciutantamiro MHK KK y moexnansi
3 KOMILIEKCHOIO peadimTariitHoro Tepariero. Beboro
MPOTSIroM 6 THIKHIB IpOBeeHO 6 iH’ekii (1~3 x 107
MHK KK y xoxHi#t 1031, cepen skux 1-2% cknaga-
i CD34*-xituan). CTaH 3M0poB’s HaIlieHTa 3HaYHO
TTOKPAIIMBCS 1 3aJUIIABCS CTa0LILHUM BIPOIOBXK 7
POKiB crioctepeskeHHs [93].

Hocnimkeno BB Tpancmiantanii MHK KK
monnan Ta MCK mynkoBoro kaHaTvka Ha piBHI (ak-
TOPiB POCTY B CIIMHHOMO3KOBIH pifiMHI MAI€HTIB 3
ayti3zMoM [53]. JIBanusaTh mamie€HTIB OTpUMaH ABi
BHYTpPIIIHbOBEHHI Ta iHTparekanpHi iHQY3ii MHK
KK, kokHa 3 SIKUX CYIPOBOKYBaJlacs IBOMa iHTpa-
TekabHIMH 1H ekItisMu MCK mynmkoBoro kaHaTuka.
[Tepen KOXKHOIO IHTPATEKATBLHOIO 1H EKITIEI0 Opain
Ha aHaji3 1Mo 2 MJI CIIMHHOMO3KOBOI PITWHU, B SKii
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without complications — 85%, median survival —
905 days after transplantation) with complete
donor chimerism and normal peripheral blood
alpha-L-iduronidase activity. The authors believe
that CB transplantation improved neurocognitive
functions and suppressed the natural course of
Hurler syndrome and, therefore, can be conside-
red as a promising treatment for this form of
the disease in young children.

The use of human CB MNCs infusion may be
a potential therapeutic strategy for treating neuro-
psychiatric and neurobehavioral consequences of
viral encephalitis. A report has been published [93]
on the use of human CB MNCs transplantation
as a method that improves the prognosis of con-
sequences of Herpes simplex encephalitis. This
report describes the case of an 11-year-old boy
with cognitive, mental and motor impairments
that developed as a result of viral encephalitis over
8 months during routine treatment. The transplan-
tation of allogeneic CB MNCs was used together
with comprehensive rehabilitation therapy. A total
of 6 injections were performed within 6 weeks
(1~3 x 107 of CB MNCs in each dose, where 1—
2% were CD34" cells). The patient’s health impro-
ved significantly and remained stable during 7 years
of follow-up [93].

The effect of transplantation of human CB
MNCs and umbilical cord-derived MSCs on le-
vels of growth factors in cerebrospinal fluid of
patients with autism has been studied [53]. Twenty
patients received two intravenous and intrathecal
infusions of CB MNCs, each of them accom-
panied by two intrathecal injections of umbilical
cord-derived MSCs. Before each intrathecal in-
jection, 2 ml of cerebrospinal fluid was taken for
analysis, in which a significant increase in levels
of hepatocyte growth factor, brain-derived neuro-
trophic factor, and nerve growth factor was
noted after transplantation (p < 0.05), but the
level of basic fibroblast growth factor was not
significantly changed (p > 0.05). Another group of
researchers performed a study aimed to evaluate
the safety and clinical effects of autologous CB in-
fusion in children with idiopathic autism spectrum
disorders (ASD) [18]. This randomized, blin-
ded, placebo-controlled, crossover study involved
29 children aged from 2 to 6 years with a confir-
med diagnosis of ASD. Participants were ran-
domly assigned to receive either CB or placebo.
The patients’ condition was assessed at baseline,
12 and 24 weeks after the start of treatment using
the conventional techniques applied in neurology
and psychiatry for psychological diagnosis and
evaluation of ASD therapy efficiency, i. e. expres-
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MiCIIsl TPAaHCIUIAHTAI] BiJ[3HAYaJIOCh 3HAYYIIE 301J1b-
LIEHHS PiBHA (aKTopa pPOCTYy TeNaToOLMUTIB, HEH-
porpodiuHoro akTopa ToJIOBHOIO MO3KY, (akTopa
pocty HepBiB (p < 0,05), a piBeHb OCHOBHOTO (hak-
TOpa pocty (iOpoOnacTiB 3HaYyIle HE 3MIHHUBCS
(p > 0,05). Iamoro Tpymor BYCHUX MPOBEACHO IO-
CJIIIKCHHS, METOIO SIKOro OyJI0 OLIHUTH OE3MeKy Ta
kiiHiyHI edextn 1HPY3ii ayronoriunoi KK y mirei 3
IIOMATHIHUMH  PO3JIalaMU ayTUCTHYHOTO CIEKTpa
(PAC) [19]. V upoMy paHAOMI30BAaHOMY, CIIIIOMY,
1ane00-KOHTPOJIBLOBAHOMY IIEPEXPECHOMY IO CIHil-
KeHH1 Opanu yyactb 29 niTeii BikoM Bif 2 10 6 poKiB
3 miarBepmxeHuM niaraozom PAC. [lns orpumaHHS
KK a6o mranebo y4acHUKIB pO3NOAUISIM ILISIXOM
pangomizanii. CraH MaiieHTiB OIIHIOBAIA HA BUXiJ-
HOMY piBHI, uepe3 12 i 24 THXHIB 3 MIOYATKy Kypcy
JIIKyBaHHS 3a JTOTIOMOTOIO METOJIB, SIKi TPaJHIIIHO
BHKOPHUCTOBYIOTHCSI B HEBPOJIOTii Ta TcuXiaTpii s
TICUXOJIOTIYHOI TIarHOCTUKH 1 BU3HAYCHHS e(PEKTUB-
HocTi Tepamii PAC (excnpecwBHUN CIIOBHUKOBHUI
TECT 3 OJTHUM CJIOBOM, CIIPUMHSITIMBUIN CIIOBHUKOBUMN
TECT 3 OJHHUM CJIOBOM, KJIiHIYHE 3arajibHE BpaKeH-
Hs1, MipKyBaHHs Ta 3HaHHA CteHdopn-bine, a Takox
CyOIlIKamu aJanTUBHOI TMOBEIIHKMA Ta CoIliaji3arii
Baiinnenna). Cepiio3HUX MOOIYHHUX SIBHIL BHUSBICHO
He Oymo. Crnioctepiranacs TEHIEHINS O MOJNIIMIICH-
Hs1, 0OCOOJTMBO B MPOIIEC COIliai3allii, ajne 3HaIyIIIX
BIZIMIHHOCTEHW HE BWSIBIICHO. Pe3ynbTatd 1BOTO H0-
CIIJDKEHHS TTOKa3aiy, 1o ayTtonoridyai iHdy3ii KK €
0e3neunumu 11 aiteid 3 PAC [19]. ABropu naHoi my0-
JIKaIil BBa)KaroTh, 110 JUIS OLIIHKM MOKJIMBOCTI BHU-
rxopuctanuas KK y Teparmii ayTusmy, Hapa3i HEOOXiqHE
MPOBEACHHS JONATKOBUX JKOPCTKO KOHTPOIbOBAHHUX
JOCIIIIKEHbD.

3actocyBanns KK ocobimBo mpuBabnuBe Ist
npodiIaKTHYHOTO 200 pereHepaTUBHOIO JIKYBAaHHS
HEOHaTaJbHUX 3axBOPIOBaHb. bymu omyOmikoBaHi
pe3ylbTaTH PpaHHIX KIHIYHUX JOCHIHKSHb MO0
BUKOPUCTAHHS IIUX KIITUH SK METOMy Tepamii Ho-
BOHapomkeHux [99]. ¥V mamiil craTTi mpeacTaBiIeHO
CHUCTEMAaTHYHUN OIVISA OMyOIIKOBaHUX 1 3apEECTpo-
BaHMX KIiHIYHEX BUTIpoOyBanb KK ta MCK mymoBu-
HU JUIA JTIKyBaHHS HEOHATaJbHUX 3aXBOPIOBaHb. Bu-
SIBJICHO JTHIIIE 24 3apeecTpoBaHUX Ta 12 3aBepIIeHIX
KIIHIYHUX JOCIIIKEeHb. 3aBepIlicHi BUIPOOYBaHHS B
OCHOBHOMY cTocyBanucs Oesneku I ta Il ¢a3, Tomy
OLIiHKA TepareBTUYHOT €()EeKTUBHOCTI HA CHOTOHILI-
Hill IEHb € 0OMEKEHOIO.

KrnitTunHa Tepamist 3 BUKOPHCTAaHHSIM ayTOJOTiY-
HOI KOPJIOBOI KPOBi PO3IIISAIAETHCS K MEPCIIEKTUBHA
CTpaTeris 3armo0iraHHs TaKUM yCKJIaTHCHHSIM HEOHa-
TaJIbHOI TIMOKCHYHO-IIIEMIYHOT eHIledanonarii, K
HepeOpaibHuil Mmapaiy, iHTeJIeKTyalbHa HEIOCTaT-
HICTh Ta IHIII HEBPOJOTIYHI po3naau. Pe3ympraTn
MUJIOTHOTO HociimkeHns [86] 600 HOBOHAPOMKEHUX
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sive one-word vocabulary test, receptive one-
word vocabulary test, clinical general impression,
Stanford-Binet intelligence scale, as well as Vine-
land adaptive behavior scale. No serious side-
effects were observed.

There was a tendency to improvement, espe-
cially during socialization, but no significant dif-
ferences were found. These findings showed the
CB autologous infusions to be safe for children
with ASD [18]. The authors of this report believe
that additional rigorously controlled studies are
needed to evaluate the possibility of using CB in
autism therapy.

The use of CB is particularly attractive for
preventive or regenerative treatment of neonatal
diseases. The results of early clinical trials on
applying these cells as a therapy for newborns
have been reported [99]. This article presents a
systematic review of published and registered
clinical trials of CB and umbilical cord-derived
MSCs for the treatment of neonatal diseases. Only
24 registered and 12 completed clinical trials were
identified. The completed trials were mainly phase
I and II ones, so the assessment of therapeutic effi-
ciency is currently limited.

Cell therapy using autologous cord blood
is considered a hopeful strategy for preventing
such complications of neonatal hypoxic-ischemic
encephalopathy as cerebral palsy, intellectual disabi-
lity, and other neurological disorders. The results
of a pilot study [86] of 6 newborns with severe
asphyxia showed that systemic administration
of autologous cord blood (12-24, 36-48, and 60—
72 hrs after birth) was beneficial and safe. All
6 infants lived without circulatory or respiratory
support for 30 days. At the age of 18 months,
four infants had normal neurofunctional develop-
ment and no abnormalities, and two infants
had developmental delay due to cerebral palsy
(CP).

Cerebral palsy is the most common motor
disorder in early childhood. Under the auspices
of the American Association of Blood Banks, the
efficiency of infusion of autologous CB in child-
ren with cerebral palsy has been studied [79]. To
date, the results of this double-blind, placebo-
controlled crossover study have been published.
For the study, there were selected 63 children
aged from 1 to 6 years, whose CB was collected,
tested for compliance with the accepted standards
and stored in a frozen state. Patients were fol-
lowed up for 2 years. At the beginning of the study,
patients were randomly assigned to receive the
CB infusion or placebo followed by an alterna-
tive infusion one year later. The dose of adminis-
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13 BaXKKOIO ac(ikci€ro Mmokaszano, M0 CUCTEMHE BBe-
JICHHSI ayTOJOTiYHOI KOpAOBOi KpoBi (uepe3 12-24,
36-48 i 60—72 roguHu MicisA HAPOMHKEHHS) OYJ0 KO-
pucHUM i Oe3meuHuM. Yci 6 HeMOBJIAT BikoM 30 qHIB
JKUITH O€3 I ATPUMKH KPOBOOOITY UM MUXaHHS. Y BiIll
18 MicAImiB y YOTHPHOX HEMOBISAT HEPBOBO-(YHK-
[iOHAJTBHUN PO3BUTOK BIAMOBiAaB HOpMi 1 HE MaB
OyIb-SKUX TTOPYIICHD, a Y JBOX HEMOBIIAT MaJia Mic-
Ile 3aTpuMKa BHACTINOK IepeOpanapbHOrO Tapalida
(AUTI).

Jursunii nepeOpaipHUil Mapaniv € HalOUTbII To-
IIUPEHUM PYXOBHM TOPYIICHHSM y PAaHHBOMY BIIli.
[Tig erimoro AMepHKaHCHKOI acoriiarlii 0aHKiB KpOBi
(American Association of Blood Banks) nposeneno
JOCHTIDKEHHsST eQeKTUBHOCTI iHQY3ii ayTonmoriuxoi
KK mitsam i3 miaramozom LI [79]. Ha croromni Bxke
OIyOJTIKOBAaHO PE3YJIbTATH IOT0 MOABIHHOTO CJIIMO-
ro mIaneb0-KOHTPOJIFOBAHOTO IIEPEXPECHOTO OC-
nmimpkerras. J[ns #ioro mpoBemeHHs Oyio BimiOpaHO
63 mutuaM BikoM Bim 1 mo 6 pokiB, KK skux Oyma
3i0paHa, MpoTeCcTOBaHa Ha BiAIOBIAHICTh IPUHHATHM
CTaHIapTaM Ta 30epirajach y 3aMOPOKEHOMY CTaHi.
CrnoctepeskeHHsI 3a Mali€eHTaMHd TPOBOIWIN MPOTSI-
roMm 2-X pokiB. Ha mouarky mociijkeHHS HarlieHTH
Oynyi BUNAaIKOBUM YMHOM OOpaHi Uil OTpPUMaHHA
iHQy3ii KK abo mmane6o 3 momanbinoro ajasTepHa-
TUBHOIO iH]Yy3iero yepe3 pik. Joza Beenenux SABK
3aJIe’Kasa BiJl iX KUTBKOCTI B KOJKHIM KOHKPETHIM OJTH-
HUII 1 MacW Tija marieHTa Ta ctanoBuina 1 x 107 —
5 % 107 ki/xr. @yHKIIOHAIBHI OLIIHKHK OYJIM BUKOHAHI
ITiITOTOBJICHUMHU JTIKapsIMH Ha TIOYATKy JIKyBaHHS Ta
yepe3 1 1 2 poku micis nepmoi iHdys3ii. Pesynsratn
aHaii3y 4epe3 piK Mmicia MoYaTKy JIiIKyBaHHS TOKa3a-
JI, 110 MAIIEHTH, SKUM BBOAMIH 7103y SIBK >2 x 107
KIIITUH/KT, MQJIM 3HAYYIIE ITiJBUIICHHS TMOKa3HUKIB
GMFM-66 nopiBHSHO 3 MPOTHO30BAHMMU 32 BIKOM,
CTYIIEHEM TSDKKOCTI Ta 3arajibHUM Koe(illieHToM py-
xoBoi aktuBHOCTI Peabody. IIpu npomy Taka 3miHa
3HAYyIIE BiApi3HsIAcs Bij Ti€l, Mo crocTepirarach
y cy0’ekTiB, ski orpuMyBaiu SIBK y mosi <2 x 107
KIITHH/KT a00 mane0o. Pe3ynbraru anamisy J0Cij-
JKyBaHHUX ITOKA3HHKIB, 3MIMCHEHOTO Yepe3 2 POKH Bif
nepioi iHy3il, MATBEPAUIN 3aJICKHICTh KIIHIUYHO-
ro eekry Big no3u SABK. JlaHi MarHiTHO-pe30HaHC-
HO1 ToMorpadii mokazanu MomiOHy KOPEISIIIo MiX
JI03010 BBEICHUX KJIITHH Ta MIUIBHICTIO HEHPOHHHUX
3B’S3KIB y TOJIOBHOMY MO3KYy. [lamieHTH, sixi oTpumy-
By >2 x 107 SIBK/kr macu Tina, uepe3 pik Mmicis
MOYaTKy JiKyBaHHS TMPOACMOHCTPYBAIM 3HAYYIIC
301IBLICHHS IIUTBHOCTI HEMPOHHHX 3B’S3KIB y BChO-
My MO3KY Ta BYy3/aX CEHCOMOTOPHOI Mepexi (30K-
pema, B 30HaX Ipe- 1 MOCTIEHTPaTbHOI 3BUBWHH,
0a3anpHUX TaHDIIB 1 cToBOYpY MO3Ky). Bkasasi mo-
Ka3HUKH 3HAYHO TICPEBUIYBAIH TaKl y MITCH, SKIM
TIpU3HAYAIN OUTHINT HU3BKI A03W KIiTHH. [Ipn misoMy
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tered NCs depended on their number in each
specific unit and the patient’s body weight and
ranged from 1 x 107 to 5 x 107 cells’kg. Func-
tional assessments were performed by qualified
physicians at baseline, 1 and 2 years after the
first infusion. The analysis results one year after
the start of treatment showed that patients who
received a dose of NCs >2 x 107 cells/kg had
a significant increase in GMFM-66 indices as
compared to those predicted by age, severity, and
Peabody developmental motor scales. Herewith,
this change was significantly different from that
observed in patients receiving NCs at a dose of
<2 x 107 cells’kg or placebo. Results of the ana-
lysis of the studied parameters, performed 2 years
after the first infusion, confirmed the dependence
of clinical effect on NCs dose. The MRI data
showed a similar correlation between the dose of
administered cells and density of neural connec-
tions in brain. In a year post-treatment, patients
who received >2 x 107 NCs/kg of body weight sho-
wed a significant increase in density of neural
connections throughout the brain and in the nodes
of sensorimotor network (in particular, in the pre-
and post-central gyrus, basal ganglia and brains-
tem). These indices were significantly higher than
those of children who received lower doses of
cells. At the same time, the efficiency of doses
depended on the total number of NEs and was not
related to the CD34" cell content. The autoinfu-
sion of CB NCs was also confirmed to be com-
pletely safe for the health of cerebral palsy
patients [80].

The aim of the randomized placebo-cont-
rolled study of 88 children aged from 3.05 +
+ 1.22 years was to determine the synergistic
and individual efficiency of CB cells and erythro-
poietin administration for treatment of cerebral
palsy [61]. Allogeneic CB units were taken from
the umbilical cord blood bank. Before admi-
nistration, they were thawed and washed out to
remove dimethyl sulfoxide. The criteria for selec-
tion of an allogeneic CB unit were the correspon-
dence of HLA-A, HLA-B and DRBI1 to at least
four of the six alleles, the total number of NCs
in a dose of >3 x 107/kg body weight and hemo-
globin content <1.36 g/L. To provide the required
dose of NCs, two units of CB of the same ABO group
were combined. The results of the study showed
a significant improvement in gross motor skills
in patients received CB and erythropoietin after 1
and 12 months as compared with the placebo group.
This index was directly correlated with the total
number of NCs in CB and the compliance to the
recipient’s HLA [61].
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e(heKTHBHICTh 103 3aJIeXKaJIa BiJ] 3arajbHOI KUTHKOCTI
SBK i me Oyna nos’si3aHa 3 BMictom CD34 -knitun. Ta-
KoK OyJ10 MiITBEpIDKEHO LIJIKOBUTY O€3MeKy sl 310-
poB’s narienTis i3 LI ayroindysii ABK KK [80].

1m0 paHAOMi30BaHOTO IIIAIc00-KOHTPOIHOBA-
HOTO nocimkeHas 88 mitei Bikom (3,05 £ 1,22) po-
KiB OyJ0 BHM3HAYCHHS CHHEPreTHYHOI Ta IHIUBILY-
anpHOI eextuBHOCTI BBeneHHs KiaiTnH KK Ta epu-
TponoetnHy it Jikyauas JIIIT [61]. AmorenHi
omuuuni KK Oyno B3sT0 3 0aHKY MYMOBHHHOI KPOBI.
[lepen BBeneHHSIM iX PO3MOPOXKYBAJIH Ta IPOMHUBAIH
JUT BUIAJICHHST AUMETWICYnbpokcuay. Kputepismu
nigoopy omuauii anorernoi KK Oynu BiamoBigHiCTh
HLA-A, HLA-B i DRB1 sHe MeHnmI Hixk 10 4 3 6 ane-
nei, 3aranpHa Kigbkicth SIBK y nmosi >3 x 107/kr
MacH Tija Ta BMICT reMorio0iny <1,36 r/m. J{ns 3a-
oe3meueHns HeoOximHo1 mo3u SABK 06’ ennyBamm nBi
omunautli KK omniei rpynmu ABO. Pesynbratn mocin-
JKEHHS TIPOJIEMOHCTPYBAIIM 3HAYHE TTOKPAICHHS 3a-
raJbHOI MOTOpUKH Yepe3 1 Ta 12 MicAIiB y MaIlieHTiB,
sskuM BBommwiu KK Ta epuTporioeTuH, MOPiBHAHO 3
rpymoro ruiane6o. JJaHuid moka3HUK MPSIMO KOPEIIO-
BaB 3 3aranbHOI0 KubkicTio SIBK y KK Tta Binmosiza-
Hictio 10 HLA perumienTa [61].

PerpocniektuBHe nociimkeHHs 47 MaiieHTIB-Mi-
TeH 13 BaXKKUM LiepeOpaibHUM NapaniuyeM Oyino crps-
MOBaHE Ha OLHKY O€3MeKH IHTpaTeKaJbHOI iHQY3ii
anoreganx CK KK [25]. dakTopamu pu3nuKy BHHHK-
HEHHSI HECTIPUSITIIMBUX SIBUIIL, SIKI BU3HAYAJM 32 JIO-
TTOMOTOIO JIOTICTUIHOTO perpeciiiHoro aHamizy, Oyau
IHTpareKaibHa 1HQY3is Ta BIK Ha MMOYATKy JiKyBaH-
Ha (<10 pokiB). Ilig gac mikyBaHHS y 26 TaIi€eHTIB
(55,3%) mamm wmicie moOiYHI SBUIIA (JIMXOMaHKa
42,6%, omoBora 21,2%). [Ipu oMy jeTanbHUX BU-
MajKiB 3apeecTpoBaHO He Oyio, a BCi MOOiuHi sBU-
Ia 3HUKAJIW TICNsI CUMITOMATHYHOTO JIIKyBaHHSI.
[Ipotsarom 6 MmicsAUiB michs JIIKyBaHHS CEpHO3HUX
MOOIYHUX SIBUII HE BUSBICHO. 3pOOJICHO BUCHOBOK,
wo aikyBanHasa anorenHuMu CK KK € BigHOCHO 6e3-
TIEYHHM JIJIs1 XBOPUX HA BAXKKHUI 1IepeOpaibHii mapa-
mig [25].

L. Huang ta cmiBaBT. [39] Oyio oiiHeHO edek-
tuBHICTE 1HOY31T MCK KK sk TepameBTHYHOI CTpa-
terii s mikyBanuasa JIII. Y manoMy mociimKeHHI
27 malieHTiB OTpUMaH 4 BHYTPIIIHbOBEHHI 1HDY311
MCK KK nroguan y 1031 5 x 107 KITiTHH/KT MacH Tina
Ta 0a3oBy peaOiniTauiiiny Tepamio. KoHTpomsHa
rpyna (27 mamieHTiB) NpoHIIia cTaHAapTHY 0a3oBy
pealimitanito sk ¢oHOBe JiKyBaHHA. PiBeHb mokpa-
LICHHS BEJIMKHX MOTOPHHMX (PyHKUIH Ta MiIBHUIIEH-
HSl 3arajJbHUX OalliB KOMIUIEKCHOI OWIiHKK (pyHKIii
y TPyl HaIli€eHTiB, SKUM mpoBommm iHdpy3iro MCK
KK, Oymnu 3Ha9HO BUIIMMH, HiXK Y KOHTPOJIbHIN TPyTIi
micis 3, 6, 12, 24 micamiB aikyBaHHS. 32 TaHUMU PY-
THHHOI MarHiTHO-PE30HAHCHOI ToMOTpadii BUSIBICHO
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A retrospective study of 47 pediatric patients
with severe cerebral palsy was focused on eva-
luating the safety of intrathecal infusion of allo-
geneic CB SCs [25]. Intrathecal infusion and
age at the beginning of treatment (<10 years) were
the risk factors for adverse events, which were
determined by logistic regression analysis. During
treatment, 26 patients (55.3%) experienced ad-
verse events (fever —42.6%, vomiting —21.2%).
No fatalities were reported, and all side effects
disappeared after symptomatic treatment. No se-
rious side effects were detected within 6 months
after treatment. Treatment with allogeneic CB SCs
is relatively safe for patients with severe cerebral
palsy [24].

L. Huang et al. [39] evaluated the efficiency
of CB MSCs infusion as a therapeutic strategy for
therapy of cerebral palsy. In this study, 27 patients
received 4 intravenous infusions of human CB
MSCs at a dose of 5 x 107 cells’/kg body weight
and basic rehabilitation therapy. The control
group (27 patients) underwent standard basic reha-
bilitation as a background therapy. The level of
improvement in gross motor function and an
increase in the total score of comprehensive func-
tion assessment in the group of patients treated
with CB MSCs infusion were significantly higher
than in the control group after 3, 6, 12, 24 months
of treatment. Routine magnetic resonance imaging
revealed improvements in brain structure state after
therapy, but they were rare. No severe side effects
were observed during the entire study period. Based
on these findings, the authors of this study suggested
the infusion of CB MSCs together with basic
rehabilitation to be a safe and efficient strategy for
improving gross motor and complex functions in
children with cerebral palsy [39].

There has been reported about completion
of a phase I open-label study aimed at assessing
the safety and feasibility of a single CB infusion
that matches for ABO but mismatches for HLA to
patients with stroke [48]. The group consisted of 10
participants with acute ischaemic middle cerebral
artery stroke. The CB units were matched for blood
group antigens and race, but not for HLA, and
were administered from day 3 to day 9 after stroke.
A 12-month follow-up after the infusion period
showed the patients to tolerate well the treatment.
No severe adverse events directly related to the
subject matter were revealed. The condition of trial
participants was also assessed using neurological
and functional tests, including the Modified Rankin
Score (mRS) and the National Institutes of Health
Stroke Scale (NIHSS). Three months after the
treatment, all patients showed improvement by at

npobnemu Kpiobionorii i KpiomeanUMHN

problems of cryobiology and cryomedicine
Tom/volume 34, Ne/issue 3, 2024



MOJMIICHHS! CTaHy MO3KOBHX CTPYKTYp IIICJIS JKY-
BaHHS, MPOTe BOHU Oynau MmOooauHOKUMH. [IpoTsrom
YCBOTO TEpioay JOCIHIPKEHHS HE CIOCTEpiranoch
cepiio3HnX NoOivHMX sSBHIN. Ha OCHOBI OTpuMaHUX
pe3yIbTaTiB aBTOPH IBOTO MOCIIIKEHHS 3pOOWIN
BHCHOBOK, 1110 iH(Y311 MCK KK y xommekci 3 0a-
30BOI0 peadimiTamiero € 6e3MeTHo0 Ta e(HEKTHBHOIO
CTpaTeri€lo0 IS TOJIMNIICHHS TPyOWX PyXOBHX Ta
KOMIUIEKCHUX (pyHKIiH y mited 13 JAIIIT [39].

[NoBinomnseTsest po 3aBepuieHHs | Ga3u Bigkpu-
TOTO JTOCJI/HKEHHS, CIPSMOBAHOTO Ha OIIHKY Oe3re-
K{ Ta AOLIIBHOCTI OAHOPa30Boi iH]Y3ii mamieHTaMm 3
incyneToM KK, sika Bimnosimae mo ABO, ane He crmi-
Brajgae 3a HLA [48]. I'pyny ckinaganu 10 yuacHUKIB i3
TOCTPHUM 1IIEMIYHUM 1HCYJIBTOM CepeIHbOI MO3KOBOI
aprepii. Oguanii KK migbupanm 3a rpyrmoBUMU aHTH-
TeHaMH KPOBI Ta PacOBOIO IIPHUHAJISKHICTIO, ajie He 3a
HLA, BBomunu 3 3- o 9-y no0y micins iHcyisty. Crio-
CTEPEKEHHS MPOTATOM 12 MicsAIiB micis iH(y31iHHOro
Tepioay MOKa3ajo, 10 MAMiEHTH 00pe TIEPSHOCHITH
nikyBaHHA. Cepio3HMX HeOakaHWX SBHII, Oe3rmoce-
PEOHBO TOB’SI3aHUX 13 MPEAMETOM JOCTIKEHHS, He
BcTaHOBJNIeHO. CTaH YYaCHUKIB JOCIIKCHHS TaKOX
BH3HAYaJIM 32 JIOIIOMOTOI0 HEBPOJIOTIUYHUX Ta (DYHK-
LiOHANBHUX TECTiB, y TOMY YHUCIi BUKOPHCTOBYBAJIH
moauirkoBany ouinky Rankin (mRS) Ta Hamionans-
Hy mKany iHcyasTy s 3n0poB’st (NIHSS). Uepes 3
MICSIII TTiCIIS JTIKYBaHHS CTaH BCIX IMAITIEHTIB ITOKpa-
ITUBCS IPUHANMHI Ha ofivH Kiac 3a mRS (cepenniit
rmokasuuk 2,8 +0,9) i mpuHaitMHi Ha 4 6amm 3a NIHSS
(cepemniii moka3uuk 5,9 = 1,4) BimHOCHO 0a30Bo-
ro piBHA. OTprMaHi JaHi O3BOJIIOTH PHUITYCTHTH,
[0 Pa30Ba BHYTPIIIHbOBCHHA 1H(Y31s 103U aJIOTCH-
Hux, He Bignosiguux 3a HLA xmitna KK mrogunm, €
0€e3MeYHOI0 I TOPOCTHX 13 IIIEMIYHIM 1HCYIBTOM.
Ha mincraBi omepkaHuX pe3yabTaTiB aBTOpU BBa-
KaroTh NONUTEHUM TipoBencHHs 11 da3u panmomizo-
BAaHOTO, IUIAIE00-KOHTPOIBOBAHOTO JOCIHIKEHHS
[48].

TToBimoMIISIITOCS TIPO BUMAJOK YCIHINIHOTO 3aCTO-
cyBaaast MCK KK mim gac nikyBaHHS TaIli€HTa, y
SIKOTO BHACIIJIOK TIONTKOPKCHHS OCHOBHOI aprepil
JIarHOCTOBAaHO JBOCTOPOHHIM 1H(APKT TOJOBHOTO
MO3KYy 3 ypakKeHHSIM BapoJIi€BOTO MOCTa, CEpPeIHbBO-
ro MO3Ky 1 Mo3ouka [35]. Anorerani MCK orpumy-
Bamu 3 KK 0e3 BuUKOpHCTaHHS iMyHOAEIPECaHTIB.
[Micns inTparexkansuux in’ekniik MCK KK (Bcworo
Oy/no BBEJCHO 9 OOWHMIL) CHOCTEpirajach 4acTKO-
Ba pekaHamizamis aprepii. HesBaxaroun Ha Te, 10
koxkHa BBefeHa omuuuns KK mictuima HLA, sxuit
HE BIJIMIOBi/IaB MAIli€HTY 1O 2 3 6 alleniB, yTBOPEHHS
anoantutin 1o HLA ue Oyro BUsBIEHO. ABTOpH 3pO-
OWJIM BUCHOBOK, IO JIJIS JTIKyBaHHS 1H()APKTy MO3KY
MO)KHa O€3[eYHO 3aCTOCOBYBaTH I1HTpaTeKalbHY
1"’ exmiro kutpkox omuaus MCK KK.
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least one mRS grade (mean 2.8 + 0.9) and at least
4 NIHSS points (mean 5.9 + 1.4) as compared
to baseline. These data suggest a single intrave-
nous infusion of a dose of allogeneic, HLA-mis-
matched human CB cells to be safe for adults with
ischaemic stroke. Based on these findings, the
authors consider it appropriate to conduct a phase 11
randomised, placebo-controlled trial [48].

There has been reported a case of successful
use of CB MSCs in therapy of a patient, diagnosed
with bilateral cerebral infarction with damage to
the pons, midbrain and cerebellum due to the main
artery injury [35]. Allogeneic MSCs were derived
from CB with no use of immunosuppressants. After
intrathecal injections of CB-derived MSCs (9 units
were injected in total), partial artery recanalisa-
tion was observed. Despite the fact that each injected
unit contained an HLA that mismatched the pa-
tient for 2 of the 6 alleles, no formation of alloan-
tibodies to HLA was revealed. The authors conclu-
ded that intrathecal injection of several units of
CB MSCs could be safely used to treat cerebral
infarction.

Spinal cord injury is a severe neurological pro-
blem that is difficult to treat due to either neuron
necrosis or apoptosis in the damaged area and
dysfunction of astrocytes, oligodendrocytes, mic-
roglia and other non-neuronal cells, which prevents
the spinal cord restoration. Current therapeutic
strategies for treating spinal cord injury (corrective
surgery and biological, physical and pharmaco-
logical therapies) can not ensure a complete recovery.
In the study of Y. Yoo et al. [96], 25 patients with
spinal cord injuries of more than 6 months were
injected intravenously and intrathecally with human
CB SCs (=1 x 107 cells per dose, viability >95%).
The results of a 12-month observation after trans-
plantation showed the restored functions of auto-
nomic nerve and reduced latency of somatosensory
evoked potentials.

No severe adverse responses were reported in
patients after SCs transplantation. These experi-
mental data show the human SC transplantation to
be a safe and efficient method to treat patients with
traumatic spinal cord injury, but further trials are
needed to ensure the safety and long-term efficiency
of this therapy. H. Zhu et al. [100] presented the
results of studies of CB MNC transplantation
efficiency in 28 patients with chronic complete
spinal cord injury. The trials were conducted at two
clinics. The HLA match in all the used CB MNC
doses was >4:6. In one of the clinics, four patients
received 4 injections of 4 uL (1.6 million cells)
into dorsal entry zones above and below the injury
site, and another four patients received 8 pL (3.2 mil-
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Cepi03HOI0 HEBPOJIOTIYHOIO MPOOIEMOIO € TpaB-
Ma CIIMHHOTO MO3KY, Ky B&)KKO JIIKyBaTH uepe3 He-
Kpo3 a0 aronTo3 HEWPOHIB Y TOIIKOKCHIN JUISHITI
Ta TUC(HYHKII0 aCTPOLUTIB, OMITOACHIPOIUTIB, Mi-
Kporii Ta iHIWX HeHEeHpOHAIBHUX KJIITHH, IO IIe-
PEIIKO/KAE BiTHOBICHHIO CITMHHOTO MO3KY. Cy4acHi
TepaneBTUYHI CTparTerii JiKyBaHHsS TPaBMHU CIIMHHO-
ro MO3Ky (KOpUryBajibHa Xipyprisi Ta OionoriuHa,
¢iznuHa 1 GapMakoIoriyHa Teparis) He MOXYThb 3a-
Oe3MeunTH TOBHE OMy’KaHHS TMaIieHTa. Y JIOCHif-
»keHH1 Y. YOO Ta cmiBaBT. [96] 25 mariieHTaMm, y SKAX
TPaBMOBaHO CTIMTHHUM MO30K OLTbITIE 6 MiCAIIIB, BHY-
TPIMTHLEOBEHHO Ta iHTparekansHo BBOmMIN CK KK
moquHn (>1 % 107 KIITHH Ha I03Y, KUTTE3IATHICTH
>95%). PesyneraT cnoctepexeHb NpoTsrom 12 mi-
CAIIB MICJIA TPaHCIUIAHTAIII] ITOKa3ad¥ BiJIHOBJICHHS
(bYHKIII BEreTaTHBHOTO HEPBA i CKOPOUCHHS JIATCHT-
HOTO TIEPiOly COMAaTOCEHCOPHUX BUKIUKAHHX ITOTCH-
miamiB. Y mamieHTiB micns Tpancmiantauii CK He
OyJI0 3apeecTpOBAHO CEPHUO3HUX MOOIYHUX PEaKIliid.
Ili excrieprMeHTaIbHI daHI MOKA3yIOTh, IO TPaHC-
mianTaris CK KK monuan € 6e3neannm 1 epexTus-
HHAM METOJIOM JIIKyBaHHS TAIli€HTIB 3 TPaBMAaTHIHUM
YIIKOPKEHHSIM CITUHHOTO MO3KY, aJie JJIsl TapaHTOBa-
HOIT O€3IeKH Ta JOBIOCTPOKOBOI €()EKTUBHOCTI I[LOTO
JIIKyBaHHA HEOOXITHO MPOBEACHHS IOMAIBIIAX BH-
mpoOyBanb. Y poboti H. Zhu Ta cnisasrt. [100]HaBe-
JICHO Pe3yJIbTaTh JNOCIiIKeHb ¢()eKTUBHOCTI TpaHC-
mradtanii MHK KK 28 mnamientam 3 XpoOHIYHOIO
MMOBHOIO TPAaBMOK CIIMHHOTO MO3Ky. BumnpoOyBaHHs
MPOBOWIIMCh Ha 0a3i JBOX KIiHIK. BiamoBigHiCcTh
HLAy Bcix Buxkopucranux no3ax MHK KK perumien-
Ta Oyna >4:6. Y ofHiil 3 KIIHIK YOTHPHOM MaIli€HTaM
npoBeneHo 4 in’ekmii mo 4 Mk (1,6 MIIH KITITHH) ¥
JOpCaTbHI 30HU BXOIDKEHHS 33 {HIX KOPIHIIB Y CITHH-
HUH MO30K BHIIE Ta HIDKYE MICIS MOIIKOKEHHS, a
e YOTUPHOM TAIli€EHTaM MPU3HAYCHO 1H €KIIi 1Mo 8
M (3,2 MiH KJIiTHH). JlaBHICTH TpaBMH B CEpe-
HbOMY cTaHOBMIa 13 pokiB. Yepes 12 micauiB micus
MPOLEAYPH Y >KOAHOTO XBOPOTO 3MiH 32 MOKa3HUKA-
MU MOTOPHWKH, IHAEKCOM XOABOW i OCi0 3 TpaB-
Moro cnuaHOro Mo3ky (WISCI, Walking Index for
Spinal Cord Injury) i mkanor OLiHKK HE3aJeKHOCTI
cnuaHOro Mo3ky (SCIM, Spinal Cord Independence
Measure) BusiBIEHO HE Oyno. B apyridl kimiHim ma-
II€HTIB OYyJIO PO3IiCHO HA 5 TPyH 1Mo 4 MaIlieHTH B
KokHiH. [leprma rpyma oTpuMana 4oTUPH 1H EKITIT 11O
4 mxi (1,6 mutH KoTiTHH), apyra — 8 MK (3,2 MTH
KIJIITHH), TpeTst — 16 MK (6,4 MJIH KIIITHH), 9eTBEp-
Ta — 6,4 MIIH KITHH 1 704aTKOBO 30 MI/KI METHII-
MIPEAHI30JIONY, I’ siTa — 6,4 MITH KIITHH 1 10JaTKOBO
METHIIIIPETHI30JIOH, a TAKOX O-TIKHEBUH KypC TIepo-
pasibHOTO TpuiioMy KapOoHnary JiTito (750 Mr/neHs).
JlaBHICTh TpaBMH y MAIi€HTIB i€l KIIHIKK B cepel-
HBOMY CTaHOBMJIA 7 pokiB. Bonu mpotsarom 3—6 mics-
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lion cells) injections. An average duration of the
injury was 13 years. Twelve months after procedure,
none of the patients showed the changes in mo-
tor skills, Walking Index for Spinal Cord Injury
(WISCI) and Spinal Cord Independence Measure
(SCIM). In the second clinic, patients were divided
into 5 groups of 4 patients each. The first group
received four injections of 4 ul (1.6 million cells),
the second — 8 ul (3.2 million cells), the third — 16
pl (6.4 million cells), the fourth - 6.4 million cells
and an additional 30 mg/kg of methylprednisolone,
the fifth — 6.4 million cells and an additional methyl-
prednisolone, as well as a 6-week course of oral
lithium carbonate (750 mg/day). An average dura-
tion of the injury in patients of this clinic was 7 years.
For 3—6 months, they received intensive locomotor
training. Before surgery, only two patients were
able to walk a distance of 10 m with assistance and
did not require bladder/bowel management. The
rest of the patients could not walk independently
or do their bladder and bowel management
without assistance. Nearly in one year (41—
87 weeks), 15 of 20 patients walked 10 m (p =
0.001) and 12 of 20 patients did not require bladder
(» = 0.001) or bowel (p = 0.002) management
[100].

It should be noted that in all of the above studies,
special attention was paid to a safe use of CB-deri-
ved cell preparations, and clinicians were here most
unanimous in their conclusions.

More and more scientists are convinced that
the therapeutic effects of exogenous SCs (including
in therapy of neurological diseases) are due to their
extracellular factors, 7. e. paracrine function, which
is strongly evidenced by the results of in vitro
and in vivo experiments [10, 45, 46].

In a rat model of neonatal hypoxia/ischemia,
the therapeutic effect of intravenous transplantation
of MNCs isolated from fresh CB (up to 24 hrs
after its collection) was under study [10]. At the
early disease stage, the CB MNCs caused a tem-
porary growth of microglia in the periventricular
striatum, protected mature neocortical neurons from
damage, and contributed to the almost complete
normalisation of the affected brain in subventri-
cular zone, which resulted in significant impro-
vement in behavioural tests as compared to the
control group. Despite the fact that 3 weeks after
transplantation, very few CB MNCs were detected
in the brain, the improvement in behavioural
functions persisted. The authors believe that a
long-term positive impact of CB MSCs results
from their paracrine effects, which stimulate brain
restoration after damage and protect it from fur-
ther injury.
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LiB IHTEHCHBHO TPEHYBaJIH ONOPHO-PYXOBUH amapar.
[lepen onepartieto TuIIe ABOE MAIliEHTIB OyJIM 37aTHI
MPOXOIUTH BifcTaHb y 10 M i3 CTOPOHHBOIO JOTIOM-
OrO10, 1 JIIKYBaHHS CEUOBOI0 MiXypa/KHMIICUHUKA HE
rmoTpeOyBany. Permra XBOpuX HE MoIJla CaMOCTIHHO
X0nuTH ab0 BHKOHYBATH aKT BHIIOPOXKHEHHS CEYO-
BOT0 MixXypa Ta KuiieuHuka. [Ipubiu3Ho depes pik
(41-87 tmxuiB) 15 3 20 MAaIie€HTIB TPOXOIUIH Bifl-
craab y 10 M (p = 0,001), mpu meomy 12 3 20 ma-
Li€HTIB HE MOTPeOyBal JIKyBaHHS CEYOBOT0 MiXypa
(»p =0,001) abo xkumeunuka (p = 0,002) [100].

Crnig 3a3HauuTH, 0 y BCIX 3rajaHuxX JIOCIiJ-
KEHHSIX IMUTAHHIO OE3MEeKH 3aCTOCYBaHHS KIITHH-
Hux npenapariB KK npupinsacs ocobnuBa yBara,
1 B IbOMY KJIIHIOUCTH OyJM HalONbII OTHOCTANHI y
CBOIX BUCHOBKAaX.

VYce Oinplle BUSHUX CXWJIBHI BBaXKaTH, IO Tepa-
reBTHYHI edextr ex3orenanx CK (y Tomy gmeri 1 i
gyac JIIKyBaHHI HEBPOJIOTIYHHMX 3aXBOPIOBAHbL) 00Yy-
MOBJICH] IXHIMHU MO3aKIITHHHUMHU (haKTOpaMmH, TOO-
TO TIAPAKPUHHOIO (DYHKITIEIO, M0 TEPEKOHIMBO ITijI-
TBEPKY€ETHCSI pe3yJbTaTaMy EKCIIEPUMEHTIB i Vitro
Ta in vivo [11, 45, 46].

Ha mrypsswiii Mopmeni HeOHATalbHOI TiIMOKCIi/
imemii Oynmo gocmimkeHo [11] mikyBanbHy Aif0 BHY-
TpimrHbOBeHHO1 TpancmianTauii MHK, Buainenux i3
cBixoi KK (1m0 24 rogun micna ii B3sTTs). Ha pan-
Hii crazxii 3axBoproBanHs MHK KK Bukimukamu
THMYACOBE HAPOIICHHS MIKPOIii B MEPUBECHTPHKY-
JIIPHOMY CMYTacTOMY TiJli, 3aXWINATH Bif ITOIIKOJ-
JKEHBb 3piIl HEHPOHU HEOKOPTEKCA, CIIPHSIN MakKe
MOBHIA HOpMasi3allii ypaXeHoro MO3Ky B CyOBEH-
TPUKYISAPHIN 30HI, 3aBISKH YOMY BIQIOCS IOCSTTH
3HAUHOTO TOKPALICHHS TOKa3HUKIB MOBEAIHKOBUX
TECTIB MOPIBHSIHO 3 TPYNOI0 KOHTporo. He3paxkaro-
YHM Ha Te, 0 4epe3 3 TIDKHI Micis TpaHCIUTaHTamii
B MO3Ky Oyno BusiBieHo nyxe maino MHK KK, mo-
KpallleHHsI MOBeOiHKOBUX (YHKUiHN 30epiranocs. Ha
IOYMKY aBTOpiB, TpuBaauil nozutuBHui BruinB MHK
KK € pe3ympratoM iXHIX MMapakpuHHUX €(EKTiB,
SIKI CTUMYJTIOIOTH BiTHOBJIEHHS MOIIKOPKEHOTO MO3-
Ky Ta 3aXHUIIalOTh WOTO Bif MOAAIBIIOTO MOIIKOA-
KCHHS.

D.H. Kim Ta cmiBasr. [45, 46] y ekcriepuMeHTax
Ha TPaHCTEHHUX MHIIIAX i3 MOAEIUIIO XBOpOOH AJIb-
ureiiMepa NpPOIAEMOHCTPYBAalM 3MEHIICHHS KiJb-
koctTi P-aminoigHux (AP) OmAmOK 1 MOKpalleHHS
KOTHITUBHUX (QYHKLIH MiATOCTHiAHUX TBapUH MiCIA
tpancmanranis MCK KK y rimokamm. Y 3B’s3Ky 3
O0OMEKCHOIO TPUBAIIICTIO JKUTTS TPAHCIUIAHTOBAHUX
KIIITHH BOHM pOOWJIM TBapHHaM IOBTOPHI iH €Ki,
o 3aBasku napakpurHiK 1ii MCK KK aktuByBamo
SHIOTCHHUH TIMOKaMIATbHUN HEHporeHe3 i 3HaYHO
3HIDKYBaJIo piBeHb AB. 3 MeTor0 imeHThdiKamii mapa-
KpuHHHUX (DakTopiB, ski BUBLIbHAIOTEC 3 MCK KK
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D.H. Kim et al [45, 46] in experiments in
transgenic mouce model of Alzheimer’s disease de-
monstrated a decreased number of B-amyloid (AP)
plaques and improvement of cognitive functions of
experimental animals after CB MSCs transplantation
into the hippocampus. Due to the limited lifespan
of transplanted cells, they injected the animals re-
peatedly, that, due to a paracrine effect of CB MSCs,
activated the endogenous hippocampal neuroge-
nesis and significantly reduced AP levels. The in
vitro experiments were performed to identify the
paracrine factors that released from CB MSCs
and stimulated endogenous hippocampal neuroge-
nesis in the dentate gyrus. Neural stem cells from
adult mouse brain were cultured together with CB
MSCs and the impact of conditioning medium on
cytokine content was analyzed. In the media, a sig-
nificant increase in growth differentiation factor
(GDF-15) was revealed. The inhibition of GDF-15
in CB MSCs with small interfering RNA reduced
the NSCs proliferation in co-cultures. The in vitro
experiments also showed GDF-15 to stimulate sy-
naptic activity. Treatment with recombinant GDF-
15 both in vitro and in vivo enhanced proliferation
of hippocampal NSCs and neuronal differentia-
tion. Repeated injection of CB MSCs significantly
promoted the expression of synaptic vesicle mar-
kers, including synaptophysin, the level of which
was reduced in patients with Alzheimer’s disease.
The results obtained suggest the repeated injection
of CB MSCs into the cisterna magna to enhance
the endogenous hippocampal neurogenesis and sy-
naptic activity of endogenous NSCs through the
paracrine factor GDF-15 [45, 46]. Thus, the use of
paracrine effectors of SCs may well become an
alternative to cell therapy.

Extracellular vesicles (EVs) or exosomes are
considered to be fundamental paracrine effectors
of MSCs that play a crucial role in intercellular
communication [47, 83]. They are present in various
body fluids and cell supernatants. Since the MSC-
derived EVs retain the function of protocells and
have lower immunogenicity, they exhibit a wider
range of promising therapeutic applications as com-
pared to cell therapy. Therefore, in the nearest
future, researchers will focus on studying the
possibility of using extracellular vesicles of MSCs
(including CB-derived ones) to treat neurological
diseases.

The analysis of scientific publications has
shown many reports of clinical trials on cell therapy
application (including CB use) to treat the central
nervous system diseases. The first results of these
trials were ambiguous, as they demonstrated either
slight or temporary improvements in patients’



1 CTUMYJTIOIOTH €HIOTCHHUI HEeMporeHes rinokaMmna B
3yOuacTiii 3BHBHHI, OyJI0 POBEACHO €KCIIEPUMEHTH
in vitro. HepBoBi cTOBOYpOBi KIIITHHU AOPOCINX MH-
et kyasruByBanu pasom 3 MCK KK i1 ananizyBanu
BIUTMB CEpENOBUINA KOHIWIIIOBAHHA HAa BMICT IIH-
TOKiHIB. By/0 BUSIBIICHO 3HAYHE ITiIBUINCHHS B CEpe-
JOBHIIAX PiBHS (hakTopa pocTy 1 audepeHIioBaHHs
(GDF-15). lIpuraivenns GDF-15 y MCK KK manoro
inTepdepyrouoro PHK 3menmiyBamo mposnidepaiiiro
HCK y noemnanux KynpTypax. Takok B eKCTIepUMEH-
Tax in vitro Oyno nokazaHo, mo GDF-15 ctumynioBas
CHUHAaNTUYHY aKTUBHICTh. JIiKyBaHHSI pEKOMOIHAHT-
uuM GDF-15 sk in vitro, Tak 1 in vivo MOCHUIIIOBAIO
npomideparnito HCK rinokamma ta nudepeHiiroBan-
Hs1 HelpoHiB. [loBropue BBenenns MCK KK momirt-
HO CIIPHUSJIO eKCHpecii MapKepiB CHHANTHYHHX Be-
3MKYJ, Y TOMY YHCIIi CHHaNTO(Mi3HHY, PIBEHb SKOTO
y Mali€HTIB 3 XBOPOOOI0 AJbLreiiMepa 3HIKECHHIA.
OneprxaHi pe3ybTaTH BKa3yIOTh Ha T€, IO TIOBTOPHE
BBegeHHs MCK KK y Benuky mucTepHy TOJOBHOTO
MO3KY TTOCHJIIO€ CHIOTCHHHH TilTOKAMITAIbHUN HEH-
poTeHe3 i CHHANTHYIHY akTHBHICTH eHporeHanx HCK
yepes napakpunauii pakrop GDF-15 [45, 46]. OTxe,
BUKOpHCTaHHA napakpuHHuX edexropiB CK, miaxom
MOXITUBO, CTaHE aJBTEPHATUBOIO KIIITUHHOT Teparii.

OyHIaMeHTaTbHUMH TapaKpUHHUMH e(eKTopa-
mu MCK, siki BifirparoTs BHpilIajdbHy POJb Y MiXK-
KIITHHHI KOMYHIKaIlii, BBaOXalOTbCA MO3aKIITHHHI
Besukynu (I1B) abo exzocomm [47, 83]. Bonu mpu-
CYTHI B PI3HHX piAMHAX OpPraHi3My Ta KIITHHHUX
cynepHaranTtax. Ockinpku [1B, orpumani 3 MCK,
30epiraroTh (QYHKI[F0 MPOTOKIITHH 1 MAalOTh HIKUY
IMyHOTEHHICTb, iM, TIOPIBHSIHO 3 KJIITHHHOIO Tepa-
Mi€0, IPUTaMaHHHUK OLIBII IIMPOKHH CIEKTp Mep-
CHEKTUBHOTO TEPaNeBTUYHOIO 3aCTOCYBaHHs. Tomy
HalOMMKIMM 9acoM 3yCHIIS JOCHiAHUKIB OymyTbh
30CepeIKeHI caMe Ha BUBYCHHI MOXKITUBOCTI BUKOPH-
CTaHHS Mo3aKmiTHHHUX Be3ukya MCK (y Tomy uncmi
i Buginenux i3 KK) mns nmikyBaHHS HEBPOJIOTiYHUX
3aXBOPIOBAHb.

AHaJi3 HayKOBO1 JIiTepaTypH MOKa3as, 1110 B OCTaH-
Hi pOKH ICHY€ 6araTo MoBiIOMJICHb PO KJIIHIYHI BHU-
poOyBaHHSI IOA0 3aCTOCYBaHHS KJIITHHHOI Teparii
(y Tomy uncii 3 BukopuctanasaM KK) s mikyBaHHs
3aXBOPIOBaHb LIEHTPAJILHOI HEPBOBOI cucteMu. Ilep-
11 Pe3yJIBTaTH ITUX BUIPOOYBaHb MIPUHECITH HEOTHO-
3HAUHI pe3yJbTaTd, OCKUIBKU IPOIEMOHCTPYBAIN He-
3HauHi 200 TUMYACOBI MMOJIMILIEHHS CTaHy MAlli€HTIB.
J1o ChOTOMHI 3aJMILIAETHCS BaKIMBUM MUTAHHSA, SIKE
cTocyeTbes 3aatHocTi JoHOpebkux CK 3amiHioBatH
MOLIKO/DKEH] KIIITHHU PELUITiEHTA.

BucHoBkn
OcuoBunmu mnepearamu CK KK mopiBHSHO 3
CK, oTpuMaHUMH 3 IHIIUX JDKEPEN, € HOCTYITHICTB,
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condition. To date, the ability donor SCs to replace
damaged recipient cells has remained a relevant
issue.

Conclusions

The main advantages of CB-derived SCs vs.
those procured from other sources are their availa-
bility, multipotency, immunological naivety and
no ethical issues in their procurement and use.
In addition, for GVHD prevention no strict HLA
and immunosuppression matching are needed for
CB SC transplantation.

At the same time, many studies have been re-
ported showing positive therapeutic effects due
to the paracrine function of SCs in neurological
diseases. Obviously, the future research will be
done in this very direction.

Thus, extending the scope of CB application
to treat various pathologies, including neuro-
degenerative diseases, will save and improve the
life of millions of patients every year. However,
further thorough, in-depth and well-funded research
and advanced clinical trials are essential to realize
this potential of CB.

Therapies for neurological diseases with use
of CB or other SC sources are promising, but
many studies are needed to ensure the availability
of these cells and their widespread enrollment in
clinical practice.
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