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B ocranHi poku akTyaqsHUM € BUBYEHHS narodisio-
JIorii imeMiqHoro iHCYIBTY MO3Ky. CydacHi morisan Ha
YUHHUKA KPUTHYHOTO PiBHS KPOBOTOKY Ta IIMIEMIYHOT
HAMIBTIHI 3MICTHIIM HAMPSIMKH JTOCTIKCHD 3 IUPKYIIS-
TOPHHUX 1 METa0OJIYHUX MEXaHi3MiB MOMIKOMIKCHHS
MO3KOBOI TKAaHWHHM Ha KIIITiHHI Ta MoNeKyssipHi [ 1]. IcHye
0araTo METOIB JIIKyBaHHSI IHCYJIBTY, ajie BC1 BOHH HEJIOC-
koHaJi. Ha choronHi 3HaYHY yBary npHIiIsFOTh KIITHHHIN
Tepamii. Pesyimsrarom MixkHapoqHOT IPOrpamMu 3 BUBYCHHS
MOTCHIIaTy CTOBOYPOBUX KIIITHH, Y TOMY YHCIi H HEH-
pabHUX, MOXKe Oy TH 3HAYHMI pOrpec y JTiKyBaHHI HeHpo-
JIeTeHepaTUBHUX 3aXBOPIOBaHb [6].

Bigomo, 1m1o micyst immemii (Mozies Y0THPhOXCYANHHOL
OKITI03ii y 1ypiB) y 30Hi CA1 rinokamma crocTepiracthest
BTpara 90-95% mipamigaux Heiiponis. [lokazaHo, o mic-
7Sl TpaHCIUTaHTaNii HeHpaJbHUX CTOBOYPOBHX KIITHH
(HCK) y rimokamm mrypa BrkuBaio 1—3% TpaHCIIanTo-
BaHUX KITITHH 1 3-9% 3 HUX eKCIpecyBaIy HEHPOHATEHHII
mapkep NeuN. Byno Takox 3a3HadeHo, 1m0 NeuN-no3u-
TUBHI Hala k1 TpancuianToBannx HCK Biamoinanu 3a
MOKpalIeHH: TOKa3HHUKIB IIPOCTOPOBOI OpieHTAIlii TBApHH
[12].

Tpancrumanranis HCK micist okirosii corHoi aprepii
MPU3BOAMIIA 0 3MEHIIEHHS 00’ €My 30HH iH(ApKTy Ta
CYTTEBOTO ITOKPAIIEHHS MOTOPHO1, Uy T/IMBO] Ta KOTHITHB-
HOI (PYHKII1 eKCIIEPUMEHTATBHUX TBAPHH. 3a JOTIOMOTOI0
IMYHOEJIEKTPOHHOI MiKPOCKOITiT BCTAHOBJICHO, III0 MOJIOI
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Recently, the investigation of cerebral ischemic stroke
pathophysiology has remained relevant. Contemporary
conception for origins of blood flow critical level and
ischemic penumbra shifted the direction of investigations
from circulatory and metabolic mechanisms of the
injuries towards cellular and molecular ones [1]. The
stroke is treated using many methods, unfortunately
these are not perfect. To date, much attention is paid to
cell-based therapy. Existing international project targeted
to explore the potential of stem cells, including neural
ones, may result in a significant progress in the treatment
of neurodegenerative diseases [6].

It is known that ischemia (four-vessel occlusion mo-
del in rats) in hippocampal CA1 area results in loss of 90—
95% pyramidal neurons. It was shown that after transplan-
tation of neural stem cells (NSCs) into the rat hippocampus,
1-3% of transplanted cells survived and 3-9% of them
expressed neuronal marker NeuN. It was also noted that
NeuN"* offspring of transplanted NSC contributed to the
improvement of the spatial orientation of the animals [12].

Transplantation of NCSs after carotid artery occlu-
sion resulted in an infarction volume reduction and signi-
ficantly improved motor, cognitive and sensitive functions
in experimental animals. Immunoelectron microscopical
study revealed that young neurons, being the descendants
of transplanted cells, formed synaptic contacts with
neurocytes of recipient tissue [5].
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HEHPOHU — HAIaJIKK TPAHCIUTAHTOBAHMUX KIITHH — yT-
BOPIOBAJIM CHHANITHYHI KOHTAKTH 3 HEUPOIIUTAMU PEIIU-
MiEHTHOI TKAaHUHH [5].

TakuM YHHOM, TPAHCIUIAHTAIlIF0 HEHPaTbHUX KITITHH
MIPH 1IIEMIYHOMY MTOINKO/PKEHHI TOIOBHOTO MO3KY MOJX-
Ha PO3IIISIATH SIK OJTUH 13 HAWOTBIII TIEBUX METOIIB YCY-
HEHHS1 KOTHITUBHOTO JIe(DIIIUTY Ta BITHOBIICHHS BTPAYSHUX
(byHKITIH.

3 MEeTOX0 IMonaIbIIoro BuBYeHH MexanizMiB aii HCK
Ha CTaH HEPBOBOI TKAHMHM IICIS iMIEMIYHOTO ITOIIKO-
JDKSHHS B IIiH po60Ti OyJ10 3aIIaHOBAHO OLIHUTH ifl Vitro
PiBEHB MOIIKO/PKEHb HEHPOHIB Ta AKTHUBAIIIIO TIT1aIbHUX
kiiTHH 30HU CAl rimokamma micisi KOpOTKOTPHUBAIO1
KHCHEBO-TJIFOKO3HOI JienpHBallii, a TakoX JOCIiTuTH
BB TpaHciuianTanii HCK B opraHoTUNOBY KylbTypy
rirnoKamIia Ha CTaH MOUTKO/PKeHOT HEPBOBOT TKAHWHHU.

Kummeszdammui 3pi3u cinokamna BUIUTSIN 3 8—9-1€H-
Hux muiuei JiHii FVB Ta kynpruByBanu 3a METOAOM
L. Stoppini [8]. [Ipotsarom 5-7 ni6 KyIbTHBYBaHHS
TKAHWHU TIOBHICTIO OYHMIIYyBAJHUCS BiJ| KIITHH, MOII-
KOJDKEHHUX i Yac BUMUIEHHS, Ta TOCITaIA CTa01JIBHOTO
crany. ToBuuHa 3pi3iB 3mernryBanacs 3 350-400 mo
250-300 MkM.

Mooenv iwemiunozo nowrooddicenHs Hep8osoi mxa-
HUHU in Vitro — KUCHEBO-TIItOKo3Ha JenpuBaiis (KI'JT).
Hua crBopennst moneni KI'J[ 3pi3u yrpumyBajiu BIpo-
noBx 10 XBUIIHH y crieniaiibHii kaMepi (3 TeMIiepaTyporo
35°C), B kil KCEHb OBITPS 3aMiHEHO Ha a30T, a B cepe-
JOBHILI KyJIbTUBYBaHHS INIIOKO3Y — Ha caxapo3sy. Hanami
3pi3u MOBEPTaIM Ha 2 TOAWHU IO HOPMAJIHUX YMOB KYJTb-
TUBYBaHHA (HOPMOKCHYHA PEOKCUT€HAITis ).

Buoinenns ma @necenns (mpancniaumayis) Hetl-
PANLHUX NPOSEHIMOPI8 HA OP2AHOMUNOBY KYIbmYpPY 2ino-
Kamna. Y CTEpUIBHUX YMOBaXx 3 rinokammna 16—17-xeH-
Hux wioaiB mumiei il FVB-Cg-Tg(GFPU)5Nagy/J,
tpancrennux 3a GFP, Buainsimn HCK. Ounmeny ¢pakiito
HCK orpumyBanu neHTpupYTyBaHHIM CYCIIEH311 KIIITHH
y rpaieHTi minbHocTi (22%-# po3zunH Percoll). Bincotok
KUTTE3JATHUX KIIITUH Y CYCIIeH31i BU3HAUaIH METOA0M
TPOTOYHOT IUTOMETPII 32 IOTIOMOTOFO JIA3€PHOTO IIUTOMITYO-
pumerpa-coprepa «FACSAria» («Becton Dickinsony,
CILA) nicns iHKyOanii cycnensii KiTHH 3 7-aMiHOaKTH-
HoMitHOM (7-AAD). Yepe3 2 rogunu micis KT /1/peok-
curenarii 10° HCK HaHOCHIIM Ha OPraHOTHIIOBY KYJIb-
Typy rinokamma. PaHime moxasano, mo mne Moxe O0yTn
aJICKBATHOFO MOJICIITFO TPAHCIIAHTAIlii [2], Jami MU Ha3u-
BaTUMEMO TaKi KJIITHHY TPAHCIIAHTOBAHUMH.

Imynocicmoximiune apbysanus Ky1bmueo8aHUxX
3pizie cinokamna. JInst inenTrdikanii HeHPOHIB Ta KIITHH
I71ii BUKOPUCTOBYBAJIM MOJABIHE IMyHOTICTOXIMiUHE
¢dapOysanns antutinamu 1o GFAP (1:1500, «DAKOy,
Hamnist); NeuN (1:1000, «Chemicony, Benuka bpuranis);
GFP (1:1000, «Molecular Probes Inc.», CILIA) mpors-
rom 24 roauH. [Ticns BinmMuBaHHs y hocdarHomy Oydep-
HoMy po3uuHi (PBP) 3pi3u 06pobisiny npoTsirom 1 roau-
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Thus, transplantation of neural cells at cerebral ische-
mic injury could be one of the most effective methods for
eliminating cognitive deficits and functional rehabilita-
tion.

This study was conducted to proceed revealing of
the mechanisms underlying the action of the NSCs on
the state of neural tissue after ischemic injury, and in
particular to evaluate in vitro the injury of neurons and
glial cells in hippocampal CA1 area after a short-term
oxygen-glucose deprivation, as well as to investigate how
the introduction of NSCs into organotypic hippocampal
culture following the injury affects its state.

Viable hippocampal sections were procured from
8-9-day-old FVB mice and cultured according L. Stoppini
[8]. After 5—7 days of culture the tissues became comp-
letely free of cells damaged during isolation procedure,
and reached a steady state. Slice thickness decreased
from 350-400 down to 250-300 microns.

In vitro model of neural tissue ischemic damage:
oxygen-glucose deprivation (OGD). To perform OGD
the slices were maintained for 10 min in a special
chamber (with temperature of 35°C), where air oxygen
was replaced by nitrogen, and glucose in the culture
medium was changed to sucrose. Thereafter the slices
were transferred back to normal culture conditions for
two hours (normoxic reoxygenation).

Isolation and application (grafting) of neural
progenitors onto organotypic hippocampal culture.
Neural stem cells were isolated under sterile conditions
from the hippocampi of 16—17-day-old fetuses of FVB-
Cg-Tg(GFPU) 5Nagy/J GFP transgenic mice. Enriched
fraction of the NSCs was obtained by centrifugation of
the cell suspension in the density gradient (22% Percoll
solution). The percentage of viable cells in the suspen-
sion was assessed by flow cytometry using FACSAria
sorter (Becton Dickinson, USA) after incubation with
7-aminoactinomycin D (7-AAD). In two hours following
OGD/reoxygenation 10° NSCs were applied onto orga-
notypic hippocampal culture. Such an experimental ap-
proach was shown recently as a reliable model of “direct’
transplantation [2], hereinafter we would designate these
cells as grafted ones.

Immunohistochemical staining of cultured hippocam-
pal slices. Neurons and glial cells were identified using
double immunohistochemical staining for 24 hours with
antibodies to GFAP (1:1500, DAKO, Denmark); NeuN
(1:1000, Chemicon, UK); GFP (1:1000, Molecular Probes
Inc., USA). The sections were then washed in phosphate
buffered saline (PBS) and treated for 1 hour with a
mixture of secondary Alexa Fluor 555 (1:1000), Alexa
Fluor 488 and Alexa Fluor 647 (1:1000) conjugated
antibodies (all by Invitrogen, USA). After washing with
FBS the cultures were fixed with cover slip in fluo-
rescence mounting medium (Dako, Denmark). Analysis
of immunohistochemical staining of hippocampal slices
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HU cyminmro BropuHHUX Alexa Fluor-555-kon 1orosa-
Hux (1:1000), Alexa Fluor-488-kon toroBanux ta Alexa
Fluor-647-xon’1oroBanux antutii (1:1000; Bei «Invitro-
geny», CIIIA). ITicns BinmuBanus y @BP xyneTypu dix-
CYBaJIM IOKPUBHUM CKJIOM Yy CHEHIATEHOMY CEPEIOBHIIT
s payopecueHTHHX mpenapaTtis («Dakoy, [lanis). Axa-
J1i3 IMyHOTiCTOXiMIUHOTO (hapOyBaHHS 3pi3iB rimokamma
MIPOBOAMIIM 38 IOTIOMOTOI0 KOH(OKAJIFHOTO MiKpOCKOTIA
«FluoView FV1000» («Olympus Inc.», CIIIA).

Yci ekcriepuMeHTH POBOAMIIH 3 TOTPUMaHHAM 010-
STUYHUX HOPM Ta MPaBUII 610JI0Ti9HOT OE3MEKH.

[IpoBeneni mocmimKkeHHs TOKa3aJIHd, IO MicIs eKC-
MEePUMEHTAIBHOT KHCHEBO-IIIFOKO3HOT JIempHuBamii B
OpPTaHOTHIIOBIH KyJBTYpi TillOKaMIla MHIIEH crocTe-
piraxocs ynko/pkeHHS MipaMigHuX HelipoHiB 30Hu CAl
riloKaMIia pa3oM i3 aKTHBAII€I0 DTiaNbHUX KITHH. CTy-
MiHb IMyHOPEaKTUBHOCTI HEHPOHIB Ta aCTPOLHMTIB 1 IX
noxadiizamist B 30HI CA1 rimokamMIiia CyTTEBO 3aJeXalln
BiJl TepMiHy mocTimeMiuHoro nepioxy. Ha 3-, 7- ta
14-ty 1006y micias KI/] yci cTpyKTypH HEHPOIIiIs 30HH
CA1 rinokamma Oymu 3MiHeHUMH. KiTBKICTB MipaMiTHIX
HEHpOoHIB y str: pyramidale 30au CA1 Bi3yaiabHO 3MEH-
IIMJIAch BIBIYI Ha 14-Ty 100y Ky/IBTHBYBaHHS IicCHI iIIe-
MIYHOTO MOIIKOKEHHA. Mk HEHpOHAMH CIIOCTepira-
JIMCSl BAHUKHEHHS IOPOYKHUH Ta 30LTBIICHHS MIXKKITITHH-
HOTO IIPoCcTOpy (PUCYHOK, A, B, C). YTBOpeHHS Urcenb-
HUX MTOPOXKHHH Y St7. pyramidale Ta pecTpyKTypHU3aIis
KOMITAaKTHOTO PO3TallyBaHHS IipaMiTHUX HEHPOHIB
0e3rmocepeIHbO OB’ A3aHi 3 3arHOEIUTIO YaCTHHU HEHpPOo-
HiB, IO MOXE BifOyBaTHCS SIK HEKPOTHYHHUM, TakK i
anonTOTUYHUM uisixamu [ 11]. PeakTuBHMI acTpormios
crocTepirascs Bxe Ha 3-Tro 100y micis KT, Yei crpyk-
Typu Heriponiast 30au CA 1 rimokamiia Oyau CHIIBHO Ba-
KYyOJI1i30BaHi, IEPEBaYXKHO Yepe3 HasIBHICTh BEITUKOI KiJlb-
KOCTi HaOPSAKINX BiIPOCTKIB aCTPOLHUTIB (PUCYHOK A,
B, C). I'imepTtpodoBaHi COMHU acTPOIHTIB, 5K € MOKa3-
HHKOM TIIKy peaKTHBHOTO acTporiiosa [10], Oyiu 4iTko
MOMITHI Ha 7-My 100y KyJIbTUBYBaHHS Ta, B OCHOBHOMY,
pO3TaIOBYBAIUCH Y str. pyramidale rinokamma (pucy-
HOK, B).

UYepes 2 roqunu peokcurenanii micis K] cixoBui-
neni GFP-nosutnBHi HCK HaHoCHIN Ha KyNbTHBOBaHI
OPTaHOTHIIOBI 3pi3H TirmoKamIia. BiicoTOK )KUTTE3TaTHUX
kiitaH (7-AAD") cranoBuB 89,8-93,5%. Bmict GFP-
MTO3UTHBHUX KJIITHH Cepe]l )KUTTE3NATHUX Y MaHii (ppakiii
nopiBHIOBaB 97,5-99,6%.

Ha 3-tt0 106y micist tpancmanTtanii GFP-mo3utueHi
HCK BOynoByBaIIMCh Y HEHPOMINB TiTOKaMIIa, iX BUIJISLIT
3MiHfOBaBcs1. CriocTepiranach NosBa paaialbHAX BiIPOCT-
KiB, SIKi BIIXOJIMJIH BiJ] COMH KITiITHHU. AHAJI3 KOH(OKAIb-
HUX 300pakeHb 3pi3iB Micis MOABIITHOTO IMYHOTICTOXI-
MigHoro ¢apOyeanns Ha GFP (Mmapkep TpaHcmianTo-
BaHUX CTOBOYpOBUX KiiTHH) Ta NeuN (He#poHu) Ha 3-Ti0
00y Micis TpaHCIUIAHTAIli He BUSIBUB KOJIOKaTi3arlii
¢ryopecueHmii mux MapKepiB, 0 BKa3yBaJo Ha Te, 10
Ha [[bOMY €Tali TPaHCIUIAHTOBaHI KJIIITUHU HE MIiCTHIN
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was performed using FluoView FV1000 confocal
microscope (Olympus Inc., USA).

All the experiments were performed in compliance
with bioethical and biosafety regulations.

The performed studies have shown that experimental
oxygen-glucose deprivation led to appearance of dama-
ged pyramidal neurons in hippocampal CAl area and
signs of glial cells activation. The intensity of neurons
and astrocytes immunoreactivity and their localization
in the hippocampal CA1 area depended significantly on
the post-ischemia term. On the 3%, 7% and 14" day
after OGD all the neuropile structures of hippocampal
CA1 area were altered. The number of pyramidal neurons
in CA1 area str. pyramidale reduced twice on the 14%
day of culture following ischemic injury. The neurons
were interleaved with voids; the inter-cell distances were
increased (Figure A , B, C). Appearance of numerous
spaces in str. pyramidale and reorganization of normal
compact arrangement of pyramidal neurons was directly
related to the death of the neurons, which might occur
by both necrotic and apoptotic pathways [11]. Reactive
astrogliosis was observed even on the 3 day after OGD.
All the neuropile structures of the hippocampal CA1 area
were significantly vacuolized, mainly due to the
numerous swollen processes of astrocytes (Figure A, B,
C). Hypertrophic astrocyte somas, characteristic to the
peak reactive astrogliosis [10], were clearly visible on
the 7™ day of culture, and located mainly in str.
pyramidale of the hippocampal CA1 area (Figure B).

In two hours after OGD/reoxygenation, freshly
isolated GFP* NSCs were applied onto cultured hippo-
campal slices. The percentage of viable cells (7TAAD")
was 89.8-93.5%. The content of GFP* cells among
viable ones made 97.5-99.6%.

On the 3 day after the grafting, the GFP" NSCs
have been integrated into hippocampal neuropile, their
shapes were changed. We observed radial processes
emerged from the cell soma. Analysis performed in con-
focal images of slices subjected to double immuno-
histochemical staining for GFP (a marker of transplanted
stem cells) and NeuN (neurons) on the 3™ day after
NCSs grafting showed no significant colocalization of
mentioned fluorescent markers, indicating the absence
of mature neuron specific proteins in the grafted cells at
this observation term (Figure D)

On the 7" day of observation the shape of GFP* NSCs
has changed even more. Analysis of confocal images
revealed colocalization of GFP and NeuN fluorescence
in the hippocampal CA1 area (Figure E), which allowed
to assume that the GFP* NSCs did not only integrate
into the recipient tissue and migrated to the injury site,
but differentiated to mature neurons as well.

The number of GFP-positive cells differentiated into
neurons increased to the 14" day following NSCs graf-
ting into organotypic hippocampal culture (Figure F). It
should be noted, that GFP" cells acquired the phenotype
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O1JIKIB 3pUTUX HEHPOHIB, crieU(PIUHUX
Juis MapkepHoro 6apBHuka NeuN (pu-
CYHOK, D).

Ha 7-my no0y crioctepesxeHHs MOp-
¢donoriunmii By GFP-no3utuBHUX
HCK 3minuBcs 11e Oubie. AHaili3 KOH-
(okanbHUX 300pakeHb BUSBUB KOJIOKa-
Ji3aIil0 MO3UTHBHOTO 3a0apBICHHS
mapkepamu GFP ta NeuN (pucyHok, E),
e Ja€ MOKIIHBICTh TOBOPHUTH IPO TE,
10 GFP-nmosutuBai HCK He nuie inrer-
pyBaJIHCS B TKAHUHY PELMITIEHTA Ta Mir-
PYBaJIH B MiCIlsl ITOIIKOMKCHHS, aje i
JTU(EPEHITIFOBAINCH Y 3pJTi HEHPOHHU.

Kinekicts GFP-03UTHBHMX KITITHH,
AKi nudepeHnioBanucs B HEHPOHH,
30impImIacs Ha 14-Ty 100y miciis BHe-
cennst HCK 1o opranoTumnoBoi KysasTypu
(pucyHnok, F). Crmig 3a3HauuTH, M0
GFP-nio3utuBHI KIiTHHY HAaOyBau (e-
HOTHII 3pUIMX HepoHiB. 30kpema, I
KIIITHHU XapaKTePU3yBaINCS PO3BHUHE-
HOFO COMOIO Ta PO3Tally)KEHUMH JIC/IPH-
TaMu.

TakuM ymHOM, TOKa3aHo, mo GFP-
no3utuBHi HCK, TpaHcIutaHTOBaHI B Op-
TaHOTHUIIOBY KYJIBTYpY TITOKaMIIa IMicist
KT, nudepenuiroBanrcs B HEHPOHU.
Le cBiquuTh PO TE, IO TPAHCILUIAHTOBA-
Hi KJIITHHU MOXKYTb pearyBaTH Ha CHT'Ha-
JIM MIKpOOTOUCHHS TKaHHHH-PEIHITIEHTA,
SIKi pETYIIOIOTH KITITHHHY TU(EPEHITIAIII0
Ta BU3HAYAIOTh HANPSMOK Mirparii [3,
7]. HoBoytBopeni (GFP-nio3uTrBHI) Heli-
POHH PO3MIIIYBAIHCH CaMe B IPOMIK-
KaxX MiX HEWpOHAMU TKaHWHH-PEIU-
Ti€HTA, OO0 BUHHUKIIH MiCJIA iIIEMITHOTO
MOUTKODKEHHSL. MU IPUITyCKaeMO, 10
tpadciuiantoBani HCK MoxyTh 3amimia-
TH BTpayeHi HEHPOHW TKAaHWHH-PEIIH-
Mi€HTA [MiCiIs MOAETOBAHHS 1LIEMIYHOTO
MOIIKOKeHHS MO3Ky. KpiM Toro, crioc-
Tepiranaocs 3HIKCHHS PiBHS aKTUBAMii
TIiaTbHUX KIITUH — 3MEHIIYBAJIHCh
BaKyoJIi3awis CTPyKTYp HEHPOIILIIS 30HH
CA rimokamria Ta KUTbKiCTh HAOPSKITIX
BIZIPOCTKIB aCTPOIIHTIB.

Tpancrnmanrariss HCK g0 opranoru-
MOBO{ KyJIBTYpH TiOKaMIIa B HAIIIIH MO-
JieJTi Majia HeHponpoTeKTOpHY Airo. Tou-
Hu# Mexani3m nii ekzorennnx HCK Ha
1IIIeMi30BaHUH MO30K HEBiIOMUIA. AJie

MH TIPHITYCKa€EMO, IO MOKpameHHs MopdodyHKIio-
HaJBHHOTO CTaHy iMIeMi30BaHOI TKAHWHU BiJIOYBaEThCS
came 3aBSIKU aKTHBAIlil CHHAIITOTCHE3Yy, HEeHpOreHe3y
abo HelpompoTeKwii 3a paxyHOK POCTOBHUX (pakTopiB

(4, 9].
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3oHa CA1 rinokamna B Pi3Hi TEPMiHK MiCna KMCHEBO-TIIOKO3HOT AenpumBalii Ta
TpaHcnnaHTauisi HerpanbHUx cToBGYpoBuX kNiTuH: A, B, C — 3oHa CA1 rinokamna
nicna KrQ Ha 3-tio (A), 7-my (B) Ta 14-ty (C) noby; noagiviHe iMyHOricToXxiMivyHe
hapbyBaHHs, NasepHa ckaHyto4a KoHdokanbHa Mikpockonisi; 3eneHuii konip — NeuN-
NO3UTUBHI Apa HEMPOHIB; YepBOHWI Konip — GFAP-no3uTueHi actpouuntu; D, E, F —
3oHa CA1 rinokamna nicns KM ta tpaHcnnaxTauii HCK Ha 3-Tio0 (D), 7-my (E) Ta
14-1y (F) poby; noaginHe imyHoricToxiMmiyHe cdapbyBaHHSs, NasepHa ckaHyo4a
KOH(pOoKanbHa Mikpockonisi; YepBoHui konip — NeuN-no3uTuBHI sigpa HEMpPOHIB,;
3eneHui konip — GFP-no3utueHi TpaHcnnaHtoBaHi HCK. MaclutabHa niHika — 50 Mkm.
Hippocampal CA1 area at different terms following oxygen-glucose deprivation and
application of neural stem cells: A, B, C —hippocampal CA1 area following OGD on
31 (A), 7" (B) and 14" (C) day; double immunohistochemical staining; laser scanning
confocal microscopy; green color denotes NeuN* neuronal nuclei; red color denotes
GFAP* astrocytes; D, E, F — hippocampal CA1 area following OGD and NSCs
application on 3 (A), 7" (B) and 14" (C) day; double immunohistochemical staining;
laser scanning confocal microscopy; red color denotes NeuN* neuronal nuclei;green
color denotes GFP* grafted NSCs. Bar 50 um.

of mature neurons. In particular, these cells were cha-
racterized by well developed soma and branched dend-
rites.

Thus the GFP* NSCs grafted into the hippocampal
organotypic culture after OGD have been differentiated
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into neurons. This may suggests that grafted cells could
respond to signals of recipient tissue microenvironment,
triggering cell differentiation and determining the
direction of migration [3, 7]. Newly formed (GFP")
neurons were located exactly in the spaces between
neurons of the hippocampal tissue resulted from ische-
mic injury. Thereby the grafted NSCs might likely replace
the recipient tissue neurons being lost after experimental
cerebral ischemic injury. In addition, a decrease in the
level of glial cells activation was observed: the vacuo-
lization of hippocampal CA1 zone and the number of
swollen astyrocyte processes were reduced.

Grafting of NSCs into organotypic hippocampal
culture in our model had a neuroprotective effect. It is
unclear how the exogenous NSCs affected the post-
ischemic brain. However, we assume that improving of
post-ischemic tissue morpho-functional state was due
to activation of synaptogenesis, neurogenesis and
neuroprotection caused by growth factors [4, 9].
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