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2. Regenerative effects at coculturing of different origins stem cells with hippocampal slices after oxygen-glucose
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Pedepar:

1. Incepralist npucBg4YeHa 3'iCyBaHHIO €(eKTy CTOBOYPOBUX KJITHUH Pi3HOTO I'eHe3y MPU KOKYJIbTUBYBaHHi 3
OpPraHOTUIIOBUMMU 3pi3aMH rilloKamIia Iicjiss KOPOTKOTPUBAJIOi KMUCHEBO-TJII0KO3HOI genpusauii (KI').
OnTrMi3oBaHO MOZEJb JOBFOTPUBAJIOTO KyJIbTUBYBAaHHS OPraHOTUIIOBOI Ky ibTypu rinokammna (OKI') mumi mics
KopoTtkoTpusasnoi KI'Jl. [TokazaHo, NOMKOIKEHHS HEPBOBUX KJIITUH IIpY KOpOTKOTprBaii KI'Jl OCUATD MOBiILHO
PO3BHUBAETHCA y 4Yaci, 0 BU3HAYAETHCS KiJIBKICTIO MOMKOKEHUX M MepTBUX HelpoHiB CAl 3ouu OKI' Ta 3HayHO
30i/1blIly€e aKTUBALLIO IJliaIbHUX KIIiTHH. HelpasnbHi croBOypoBi kiaitunu (HCK) miciis TpancnnaHTauii inTerpyorses
B TKQHMHY PELUIIieHTa Ta JU(PEPEHLII0I0TbCS B HEUPOHH, aCTPOLUTH, oJlirogenapouuty. CToBOypOBi KJIiTUHU
KicTkoBOro Mo3Ky (CKKM) Takox iHTErpyro0TbCS B 3pi3u rinokamna Ta AuQepeH1ilol0ThCsl BUKIIOYHO B IJ1iaJIbHY

JIiHIIO - OJIIrOIEeHAPOLUTH Ta KIiTMHU Mikporii. [Tokasano, mo gk HCK, tak i CKKM 3a pizHux yMOB



KOKYJIbTUBYBAHHS 3 MOIIKOPKEHOIO illIeMi€l0 HEPBOBOIK TKAaHMHOIO 3HAYHO MOKPAILyI0Th MOP(OJIOTiYHNI CTaH
ocTtaHHbOi. CTOBOYPOBI KIITUHU Pi3HOTO I'eHe3y Ha Halllill MojieJli IPOSIBUIIN HEHPOIIPOTEKTOPHI BJIACTUBOCTI.
ToyHuil MexaHi3M Aii CTOBOYPOBUX KJIITUH Ha NOLIKO/KEHY illleMiel0 HePBOBY TKaHUHY I1OKHU 110 HEBIOMUI. Ajie
MU IMPUITyCKAEMO, IO TaKe MOKPaleHHSI MOP(PO-(PYHKLiIOHAJIIBHOTO CTaHY illeMi30BaHOI TKAHVHMU Bil0yBA€THCS
caMe 3aBJISIKA HENporeHe3y, CUHANTOreHe3y Ta HEMPOIPOTEKIii 32 paxyHOK pocTOBUX (pakTopiB. Kitouosi cioBa:
OpraHOTUIOBA KyJbTypa rinokammna (OKT), kucHeBo-roKo3Ha genpusatis (KI'I), HelipasnbHi CTOBOYPOBI KIIITUHI

(HCK), cToB6YypOBi KitiTHM KicTKOBOrO MO3KY (CKKM), KOKY/IbTYBYBaHHS, iMyHOTiCTOXiMisl.

2. The dissertation is dedicated to investigate of regenerative effects at coculturing of stem cells with neural tissue
after ischemic injury in vitro. Stem cells are a remarkable cell type, mainly because of the two key properties they
possess: unlimited proliferation and unlimited differentiation. Stem cells can be maintained in culture for an
extended amount of time, perhaps even indefinitely. It has been shown that the experimental oxygen-glucose
deprivation (OGD) led to appearance of damaged pyramidal neurons and reactive gliosis in CAl area of the
hippocampus. The intensity of neurons and astrocytes immunoreactivity and their localization in the hippocampal
CAl area were depended significantly on the post-ischemia period. On the 3rd day after OGD and grafting, the
GFP+ neural stem cells (NSCs) have been integrated into hippocampal neuropil, their shapes were changed - from
roundish to ramified with radial processes. Double immunohistolabelling of slices against GFP (marker of
transplanted stem cells) and NeuN (neurons) at that term after grafting didn't revealed colocalization of mentioned
markers, indicating the absence specific proteins of mature neuron in the grafted cells. On the 7th day of the
observation the shape of GFP+ NSCs has changed even more. We observed appearance colocalization of GFP and
NeuN markers, which allowed to assume that the GFP+ NSCs didn't only integrated into the recipient tissue, but
also differentiated to mature neurons. The number of GFP-positive neurons continue increased to the 14th and
21st days following NSCs grafting into organotypic slice cultures (OHCs). It should be noted, that GFP+ cells
acquired the phenotype of mature neurons. In particular, these cells were characterized by well developed soma
and branched dendrites. Also on the 14th and 21st days after OGD and transplantation the NSCs differentiated into
glial cells - astrocytes and oligodendrocytes. Thus the GFP+ NSCs grafted into OHCs after OGD have been
differentiated into neurons and glial cells. These results suggest that grafted cells could respond to signals of
recipient tissue microenvironment, triggering cell differentiation and determining the direction of migration.
Newly formed GFP+ neurons and glial cells were located exactly in the spaces between neurons of the injured
hippocampal tissue. Thereby the grafted NSCs might likely replace the recipient tissue neurons being lost after
experimental cerebral ischemic injury. In addition, we observed a decrease the level of glial cells activation: the
vacuolization and the number of swollen astrocyte processes of hippocampal CAl zone were reduced. In addition
we have shown that bone marrow stem cells (BMSCs) also are able to confer beneficial effects after transplantation
into neural tissue with ischemic injury. This effect is probably caused by the release of trophic factors, although
the possibilities of replacement of dead neural cells by BMSCs are not excluded. The potential of differentiation of
grafted BMSCs to neural direction was assessed for 14 days after the ischemic injury. At the 7th day after OGD and
transplantation the BMSCs differentiated into microglial cells, and on the 14th day - as in microglial cells and in
mature oligodendrocytes. These findings suggest that the transplanted stem cells respond to signals from the
microenvironment of the injured tissue of the recipient, which in turn may trigger and regulate cell differentiation
as well as to determine the direction of migration. Also we have investigate the effect of BMSCs at non-contact
coculturing with ischemic neural tissue. Immunohistochemical analysis after 24 hours of BMSCs coculturing with
OHCs after ischemia showed a significant reduction of caspase-3-positive nuclei of neural cells, as compared to
those in ischemic damage without coculturing with BMSCs, and decrease of glial cells activation. After coculturing
of hippocampal slices after OGD with BMSCs, cytoarchitectonic and types of neural tissue defined cells have been
retained. Neurons were located tightly and compactly in the CAl area. Thus coculturing of the OGD-treated slices
with stem cells of different origin significantly improve the morphological status of the ischemic neural tissue.
Stem cells in our model have shown neuroprotective effects. The direct mechanism of stem cells action in
ischemic brain is still unknown. But we assume that such an improvement of morphological and functional state of
the ischemic tissue takes place through activation of neurogenesis, synaptogenesis and neuroprotection due to



growth factors. Key words: hippocampal organotypic slice culture (OHCs), oxygen-glucose deprivation (OGD),
neural stem cells (NSC), bone marrow stem cells (BMSCs), cocultivation, immunohistochemical staining.
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