BAMsiHME FAMAABHOTO KAETOYHOTO MUKPOOKPY)KEHUSI Ha HeiporeHes

U30AUPOBAHHBIX KAETOK MO3ra HOBOPOXKA€HHbIX KPbIC

T.A. AsweHko', A.H. Cykau?, B.C. XOAOAHbII?

'XapbKOBCKMiA  HauMOHaAbHbIA neAarorndeckusi yHusepcuter um. I.C. CkoBopoAbl
2HHCTUTYT npobaem Kpuobuororun u KpmomeaumunHsl HAH Ykpauubl, r. Xapbkos

Effect of Glial Cell Microenvironment on Neurogenesis

of Isolated Brain Cells of Newborn Rats

T.D. LyasHenko!, A.N. SukacH?, V.S.KHOLODNYY?
'G.S. Skovoroda Kharkov National Pedagogic University. Kharkov, Ukraine
’Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Bonpoc noanepkaHus HelporeHesa B IOCTHATAIbHOM
MO3T€e 10 CHX IIOp U3Yy4eH HexocTaTouHo. CyliecTByeT npea-
IIOJIOXKEHUE, YTO HEHpOHANbHBIE MPEIIECTBEHHUKH MOTYT
nponudepupoBaTh TOTHKO B OMpPENEIEHHOM MHKPOOK-
pyXeHuu, KoTopoe obecnedynBaeTcsa crnernuduuecKuMu
THUIIaMH KJIETOK, KOHTAaKTUPYIOLUIMMHU MEXKAY CO00H 0cOOBIM
o6pazoM. [ToMUMO 3TOro U3BECTHO, YTO ACTPOLUTHI IIPOLY-
LUPYIOT Pa3sHOOOpa3Hble MEXKKJIETOUHblE CUTHAJIbHBIE BE-
IIEeCTBa: KaK PacTBOPHMBIE, TaK U MeMOpPaHHO-CBSI3aHHEIE,
KOTOpbI€ BIMSAIOT Ha Pa3BUTHE LIEHTPAJIbHONW HEPBHOU
cucremsl. [1o3TOMy MBI HCCIEI0BAIU BO3MOXKHOCTB 0Oec-
IeuyeHus KIEeTKaMU INIMU HEHPOTreHHOT0 MUKPOOKPYKEHHUS
B MO3r¢ HOBOPOXKICHHBIX KpPbIC. DKCHEPUMEHT IPOBOIMIN
Ha M30JINPOBAHHBIX KIJIETKAX, NMOJYYEHHBIX U3 MO3ra HOBO-
poxxaeHHBIX KpbIc. CyCIEH3UI0 KJIETOK KyJIbTUBUPOBAIU HA
npotsxeHun 60 cytok B CO,-unky6Garope B cpene DMEM/
F12 B mpucyTcTBUU CBIBOPOTKM B3pOCibIX Kpblic. KineTku
UMMYHOLIMTOXHMHYECKU OKpammBanu Ha [B-tyOymun III u
GFAP.

IIpoBeneHHBIE UCCIEJOBAaHUS [IOKA3aIM, YTO B IIPOLIECCE
KyJIbTUBUPOBAHUS in Vitro KIETKH MO3ra HOBOPOXKIEHHBIX
KpbIC MIEPBOHAYAILHO (GOPMHUPYIOT MOHOCIION KIETOK IVIMH,
COCTOSIIUI M3 acTPOIUTOB. BeposTHO, B mporecce obpa-
30BaHMSA MOHOCJIOSI aCTPOLUTOB (hOPMUPYETCS COOTBETCT-
ByIOLlee KJIETOYHOE MHUKPOOKPY)KEHHE, KOTOPOE CTUMYIHU-
pyer HeiiporeHes, ¥ Mbl HaOdOnaeM 00pa3oBaHHE HEHpO-
671acTOB, KOTOPEIE MHUTPHUPYIOT, CO3PEBAIOT H 00pa3yroT
HelpoHallbHYIO ceTh. B mpouecce KylabTHBHPOBAHUS TAKXKe
o0b6pa3syroTcs KonoHHHM HeauddepeHIupoBaHHEIX B-Ty-
Oy/IHH — HONOXKUTENBHBIX KJIETOK, KOTOPbIE, BEPOSTHO, IIPEA-
CTaBIAIOT co00H mponudepupyomue npeamecTBeHHHKH
HellpoHOB. B mpouecce KynbTUBHPOBaHHS HX Pa3Mep yBe-
JIMYUBACTCS, U OHHU CO3JAI0T KOHTAKTBI C COCETHUMH KOJIO-
HusAMH. IIpu 3TOM Murpanuio KJIE€TOK 3THX KOJIOHHM MBI HE
HaOmonanu. Cienyer OTMETUTb, UTO B HAIlIEM SKCIIEPUMEHTE
BHauaje NMPOUCXOIUIO 0Opa3oBaHME HEHpoOIAcTOB M HX
CO3peBaHNe U JIMIIb 3aTeM OOpa30BBIBAINCH KOJIOHMU He-
POHAJIBHBIX NpenUIecTBEHHUKOB. [Ipu 3ToM oOpa3zoBaHue
9TUX KOJOHMIU IPOUCXOIUIIO UCKIIIOUUTEIBHO HA MOHOCIIOE
KIIeTOK IIMHU, B OTIAMYHE OT HelpobnacToB U quddepeHmn-
POBaHHBIX HEHPOHOB, KOTOpBIE (HOPMUPOBATIH HEHPOHAIb-
HYIO CeTh KaK Ha IIMaJIbHOM MOHOCJIOE, TaK 1 Ha MOJJIOXKKE,
HE coJepiKalllell KIeTOK IIIUU.

Taxkum 00pa3oM, BBIABICHA CTUMY/ISLUS KIETKAaMH IIIUH
Kak HelpoHanbHOH nuddepeHuanuy, Tak 1 Helporenesa.
ITpu 3TOM MHKpPOOKpY>keHHE M (PaKTOPBI POCTa OUEBUAHO,
BBLJIENIAEMbIE aCTPOLUTAMU, PETYIUPYIOT HE TOJIBKO 3TU JBa
mporecca, HO ¥ MHUTPAIHIO HEHpoOIacToB.
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The question of neurogenesis maintenance in postnatal
brain has not been studied well yet. There is the suggestion
that neuronal precursors could proliferate only in special
microenvironment, provided with specific types of cells,
specifically contacting with each other. Besides, it has been
known that astrocytes produce various intercellular signal
substances, not only soluble, but also membrane-bound,
affecting the development of central nervous system.
Therefore we studied the possible providing of ability with
glia cells of neurogenic microenvironment in newborn rats’
brain. The experiment was carried out in isolated cells, deri-
ved from newborn rats’ brain. Suspension of cells was
cultured for 60 days in CO, incubator in DMEM/F12 medium
at the presence of adult rat serum. Cells were immunohisto-
chemically stained for B-tubulin III and GFAP.

The carried-out researches have shown that during in
vivo culturing the brain cells of newborn rats firstly form
monolayer of glia cells, containing astrocytes. Probably du-
ring formation process of astrocytes’ monolayer a proper
cell microenvironment, stimulating neurogenesis, is formed
and we observed the formation of neuroblasts, which mig-
rate, mature and form a neuronal net. During culturing the
colonies of undifferentiated -tubulin positive cells, pro-
bably being proliferating precursors of neurons, are also
formed. During culturing their size grows and they are in
contact with the adjacent colonies. Herewith we did not
observe a cell migration of these colonies. It should be no-
ted that in our experiment first of all the formation of
neuroblasts and their maturation, took place, and only later
the colonies of neuronal precursors were formed. Herewith
the formation of these colonies took place only on mono-
layer of glia cells, contrary to neuroblasts and differentiated
neurons, which formed neuronal net not only on glial mono-
layer, but also on embedding of glia-free cells.

Thus, the stimulation of glia cells of both neuronal diffe-
rentiation and also neurogenesis was revealed. Herewith
the microenvironment and growth factors, derived appa-
rently by astrocytes, regulate not only these both processes,
but also neuroblasts migration.
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