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E(exTUBHICTh JIIKYBaHHS 3aXBOPIOBAHb CTOBOYpPOBHUMH
KJIITHHAMH, HaWBIpOTiHIIIE, OB’ sI3aHa 3 1X MapaKpUHHOO
AKTHBHICTIO, HDXK 31 31aTHICTIO NU(EPEHLIII0OBAaTUCS B Pi3HI THIIH
KJTITHH. Y [bOMY JIOCIHIKEHHI Briepiie Oyyo in vitro TiJIaHO
HEPBOBI KJITHHHU BIUIMBY CEPEIOBHINA, KOHAMIIIHOBAHOTO
KIIITHHAMH TpaBMOBaHoro criuHHoro Mo3ky (TCM-KC), mio
MOJIENIOBAJIO MiCIIeBe 3amalibHe MikpocepenoBumie. Ha kop-
TUKAJIBbHUX HEHPOHAX Ta acTPOIMTAX OILIHEHO MPH 3arajeHHI
HEHPONPOTEKTOPHUH e(eKT CepeOBHIL, KOHIUIIHOBAHIX
3aMOPOKCHUMHU-BIATASTHIMU ME3eHXIMAJIbHUMHU CTOBOYPOBHMH
KJIITHHAMH, OTpuMaHuMHu 3 sxupoBoi TkanuHu (QKTMCK-KC).

IlepBuHHI KynbTypH KIiTHH, BUALIEH] 3 KOPU T'OJIOBHOTO
MO3Ky 6-JIcHHUX IypiB JiiHii Wistar, KyJETHBYBAIH MPOTITOM
48 ronun y TCM-KC, notim 3aminroBasu cepeoBuiiie Ha DMEM
(nenixoBana rpyna) abo Ha JKTMCK-KC (;rikoBaHa rpyma) i
KyasTuBYBaiu noxpaibir 72 roguad. Brmme TMCK-KC Ha
JKUTTE3IATHICTh HEHPOHIB 1 aCTpouHTiB OIIHIOBAJIM 32 J0-
TIOMOT0I0 TECTIB /ISl Ipoidepanii KiIiTHH CyQUANT® Ta
IMYHOIIMTOXIMIYHOTO aHami3y. AHAJIOTIYHI NPOIETYPH BHKO-
HYBQJIM 3 TIEPBUHHUMH KyJIBTYpaMi KOPH TOJOBHOTO MO3KY,
IO TMiIABANIKCS BIUIMBY CEPEOBHIIA, KOHANLIHOBAHOIO TKa-
HHHOO HEYIITKODKEHOTO CITHHHOTO MO3KY (KOHTPOJB).

IMyHOUMTOXIMIYHUI aHAII3 TIOKa3aB CYTTEBE 3MCHIICHHS
qyucina MAP2-no3uTHBHUX HEHPOHIB MICIIs KyIbTHBYBAHHS
y TCM-KC BinHocHo koHTpOmo. 3axuchuii edexr KTMCK-
KC 0yB noB’si3aHuii 31 30UIbIICHHSIM BH)KUBAHHS HEHPOHIB Y
HOPIBHSHHI 3 IICPBUHHOIO KYJIBTYPOIO, KyJIETHBOBAHOIO JIUIIIC B
cepenopuiiax DMEM. B JKTMCK-KC Ha actpormtu He
MaB 3Ha4yIIOTO BIUIHBY.

Bcranosneno, mo TCM-KC uepe3 48 rogus 3MeHIIIye Killb-
KiCTh HelpoHiB, ane He actporuti. dis XKTMCK-KC migsu-
ryBasa BivkuBaHHS MAP2-no3utiBHUX HelpoHiB. [lomyssiiist
GFAP-103UTUBHUX aCTPOLUTIB, NPUCYTHS Y HMEPBUHHIN KIli-
TUHHIA KynbTypi, He 3miHIOBanacs micis BumBy TCM-KC,
npore micns iHKyOyBanHs 3 JKTMCK-KC He3HauHO 3MeHIy-
BaJIacs KUILKOCTI aCTpOLMTIB. 3arajibHa BiANOBIAb aCTPOLUTIB
MoKa3aja BHCOKY BapiaTUBHICTh Oe3 3HAYHMX 3MiH. MOXIIHBO,
o JKTMCK-KC mae HeipornporekTopHHi e(heKT 3a paxyHOK
napakpuHHUX TpodiuHuX (akTopiB, aje HasiBHA Bapiabelb-
HICTB BIUIMBY BUMArae roJajibIlioro BUBYCHHSI.

Taxum YHOM, MOJICITFOBAHHSI 3ar1ajieHHs 3a JoromMororo TCM-
KC Moke mpH3BECTH 10 3MEHIICHHS BUKUBAHHS KOPTHUKAIb-
HUX HeiipoHiB, a HacTymHui BrumB XKTMCK-KC cripusie crabimi-
3allii nmomyssii HeHpOHIB, BIPOTIIHO, Yepe3 BUBLILHEHHS HEH-
PONpOTEKTOpHUX Ta TpodiuHuX (axropis. Kpim Toro, JKTMCK-
KC He BrutiBana Ha acTporios.
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The importance of mesenchymal stem cells in the
treatment of CNS diseases, described in recent studies, is
attributed to their paracrine activity rather than their abi-
lity to differentiate into different cell types. In this study
we demonstrate a new approach with an in vitro model
in which neural cells were exposed to conditioned media
from the injured spinal cord (SCI-CM) mimicking a local
inflammatory microenvironment. Subsequently, the neuro-
protective effect of frozen rat adipose tissue-derived mesen-
chymal stem cell-conditioned media (ATMSC-CM) was
investigated through a cell-free based therapy, which was
used to treat cortical neurons and astrocytes under inflam-
mation.

Primary cell cultures isolated from postnatal day (P6)
Wistar rat brain cortex were exposed to SCI-CM derived from
rat injured spinal cord. After 48h incubation the SCI-CM
was replaced and primary cultures were cultivated either in
DMEM media alone (untreated group) or in ATMSC-CM
(treated group) for 72 h. The impact of ATMSC-CM on
the viability of neurons and astrocytes was assessed using
a CyQUANT®™ Direct Cell Proliferation Assay Kit as well
as immunocytochemistry analysis. The same procedure
was performed with cortex primary cell culture exposed
to conditioned media derived from uninjured spinal cord
(control).

Immunocytochemical analysis revealed significant de-
crease in the number of MAP2 positive neurons exposed to
SCI-CM compared to control. Protection by ATMSC-CM
was associated with increased survival of neurons compared
to untreated primary culture cultivated in DMEM media
alone. The ATMSC-CM effect on astrocytes was more va-
riable and without any significant impact.

Our results indicate that SCI-CM diminished the number
of neurons but not astrocytes after 48h exposure. Treatment
with ATMSC-CM enhanced survival of MAP2 positive neu-
rons. Furthermore, our findings indicate that the population
of GFAP positive astrocytes present in primary cell culture
did not change after exposure to SCI-CM, but incubation
with ATMSC-CM caused mild reduction of astrocytes. Ho-
wever, the overall response of the astrocytes showed high
variability with no significant changes. Based on our results
we can suggest that ATMSC can exert a neuroprotective
effect through their paracrine production of trophic factors
included in CM, but with some variability which requires
further study.

Our results confirm that SCI-CM mimicking inflam-
mation can reduce cortical neuron survival, and subse-
quent exposure to ATMSC-CM can stabilize the neuronal
population most likely via released neuroprotective and
trophic factors. In addition, astrogliosis was not affected
by ATMSC-CM.
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