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HecmoTpst Ha TO YTO KyJbTypa 3€pHUCTBIX KJIETOK MO3KEUKa SIBJISICTCS MOMYJISIPHOM JKCIIe-
PUMEHTaIbHOW MOJIEINBIO, KII0UeBOH (hYHKIMOHAIBHBIA 3JIEMEHT MO3XKEUKa, a UMEHHO KIIETKa
TTypkunbe (KIT), penko uccieayercs B KyJabType TKaHH. Ha JaHHBI MOMEHT CYIIECTBYIOT CEpPb-
€3HBIC METOIOJIOTHUECKHE PAa3HOTJIACHS, KACAIOLINECs] COCTaBa CPEAbl, KOTOpas criocoOCTBYeT
BepkuBanuIo KI1 1 pazButnio Mmopdosorun, CXonHoOH ¢ HelipoHamu in vivo. B Hameit paboTte mpu
Pas3iiIngHbIX KOHOCHTPAUUAX BHEKICTOYHOI'O KaJiud pa3BUTUC KII mo3xeuka KpBIC B HCpBH‘IHOﬁ
KyJIbType TKaHH OIICHWBAJIX KOMOMHALUEH MPHKU3HEHHOTO KaJIbLIMEBOTO UMUKUHTA U IMMY-
HOTUCTOXMMHUYECKOT0 OKpalIMBaHUs TKaHU Ha KanbOuHauH-28K kak mapkep KII. Mccnenosa-
HHUE MO3Ke4Ka KpbIC TPOU3BOAMIIOCE Ha 7, 14, 21-ii nHu KynpTuBUpoBanus. [lokazaHo, 4To oBbI-
[IeHUE YPOBHS KaJHs B cpelie CTUMYIHPYeT BehkuBaeMocTh KII, yBennueHue pasMepoB COMBI H
passutue neHaputHoro aepesa KII. ITpu atom KIT 1eMOHCTpUPYIOT COOCTBEHHBIC CITIOHTAHHBIC
OCLIJUISALH CBOOOIHOTO KaJIBIHA, XapakTepHble s B3pocibix KII.
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The primary culture of cereballar granule cells is commonly used in experimental work. Re-
gardless of that Purkinje cells (PC) playing the key role in cerebellar functioning are rarely studied
in culture. Currently, substantial methodological disagreement exists concerning the composition
of culture media supporting PC survival and differentiation to achieve adult morphology observed
in vivo. Here using live cell calcium imaging and immunostaining for calbindin-28K (PC marker)
we evaluate the development of PC in primary culture of cerebellar neurons at different potassium
concentrations. Immunostaining was made at 7, 14 and 21 days in vitro. We show that elevated
potassium favors PC survival and as well as soma growth and dendritic tree branching, which re-
sults in manifestation of spontaneous calcium oscillations resembling adult PC.
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[lepBuuHas KynpTypa HEHPOHOB MPEICTABICT COOOH yIOOHBIH OOBEKT IS DIICKT-
POPHU3MOIOTHUECKUX M ONTHUYECKUX METOJIOB MccienoBaHus. OpraHuzanus Tel U OT-
POCTKOB HEHPOHOB B IUIOCKOCTH HPHU KyJIBTUBUPOBAHUU HA CTEKJIAX IPEIOCTABIISET
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MUHUMYM [IOMEX JUJIsl NPUKU3HEHHON ONTHYECKOM perucrpanuy aKTUBHOCTH HeHpo-
HOB, B YaCTHOCTH KaJbLIMEBOIO HMMJDKMHra. HecMoTps Ha TO 4YTO KyJbTypa 3ep-
HUCTBIX HEHPOHOB MO3KEUKa SIBISETCS MOMYJISIPHOW SKCIEPUMEHTAIBHON MOJEIbIO,
KITIOYeBOW (DYHKIIMOHAIBHBIN 3JIEMEHT MO3KeuKa, a MMeHHO KieTka [lypkunbe (KIT),
peako uccneayercst B KynpType. CaMbIMM MHOTOYMCIEHHBIMU B IEPBUYHON KYIBTYpe
MO3KEUKa SBILIOTCS 3epHHUCTHIC KIETKU [7], a moist xiieTok [lypKuHbe, sSBISIONIXCS
€MHCTBEHHBIM (P (PEPEHTHBIM AJIEMEHTOM KOPbI MO3KEUKa, KaK MPaBUIIO, HE TPEBbI-
maet 1—2 % ot obmero yncia HEHPOHOB MO3Keuka. Ha JaHHBIN MOMEHT CYIIECTBY-
I0T Cepbe3Hble METOOJOIMYECKHUEe Pa3HOIJIacUsi, Kacarolldecs cocTaBa Cpelbl Uis
kyibTuBupoBanus KII, koTopasi crmocoOCTBYyeT WX BBDKHBAHHIO M (OPMHPOBAHHIO
JICHIPUTHOTO JepeBa, cxonHoro ¢ TakoBbM y KII, pasBuBarommmes in vivo. Ilo man-
HeiM P. E. Hockberger u coaBrt. [7], 3TuM TpeGoBaHHUAM OTBEYaeT Cpefia C BHICOKHM CO-
nepxkanuem KCl, torga xak y KII, KyTbTHBUPYEMBIX B cpelie ¢ HU3KUM COJIepPIKaHuEM
KCl, BepKHBaeMOCTb ObLIa CYIIECTBCHHO HIDKE. B MPOTHBOMOIOKHOCTE TOH pabore,
M. Yuzaki u coaBT. [!4] yka3bIBarOT Ha CYIIECTBEHHOE CHUKCHHE BBIKMBIIUX KIIETOK
[lypkuHbe, KyJbTUBUPYEMBIX B CpEJie C BHICOKOM KOHIIEHTpaLMeN Kaaus.

Henpro HacTOSIIEr0 UCCIEA0BaHUS ObUIa MMPOBEPKA MPEANONIOKEHUS, YTO Cpeia C
BBICOKHM COZICP)KaHHEM Kallisl CIIOCOOCTBYET POCTY W MOP(HOJIOTHIECKOMY CO3pEBa-
uuto KII. [lns pemenus 3Toi 3a1a4u NPOBEICH CPAaBHUTEIBHBIA aHAIH3 MOP(OIOTUU
1 0COOCHHOCTEH TeHepanuu KanblueBbix craiikoB KII B mepBuuHOM KyIbType Helpo-
HOB MO3xeuka Ha 7, 14 u 21-i nau kyasTuBHpoBaHus (days in vitro, DIV).

METOIUKA

IIpucomosnenue nepeuyHoll Kyibmypvl HelipoHo8 mo3zoceykd. [1epBUIHYIO KyIIBTY-
Py HEHPOHOB MO3KEUKA KPBIC MOJIydaId U3 MOIKEUKOB IMOpHOHOB Ha 20—21-i neHb
npenatanbHoro passutus (E20—E21). U3BecTHO, uTo KieTku [lypkuHbe M3 9MOpHO-
HAJIFHOTO MaTepHaia XapakTepPH3YIOTCS XOpOIIeH BBDKHBAEMOCTBIO B KyibType [7].
C uesnpro MOJYYeHHs CYCIICH3UHM KJIETOK MO3KEUKa BBIICJICHHYIO TKaHb MMOMEIAIN B
pactBop tpuncuna (0.04 mr/min) Ha 15 MUH, a 3aTeM KJIETKH 00padaThIBaId PACTBOPOM
JHKaszer (0.04 mr/mi, Sigma, CILIA), uaruduropom tpuricuna (0.4 mr/mi, Sigma, CILIA)
u QeTanbHOW CBIBOPOTKOHM KpymHOro poratoro ckorta (10 %, Gibco, CIHIA). ITocme
HeHTPU(DYTUPOBAHHS MTPOU3BOIWIN AUCCOLUHUANNIO KICTOK ITyTEM ITHIICTHPOBAHUS B
nUTaTeNbHOU cpefe. JucneprupoBaHHbIe KIETKH KYJIbTUBUPOBAIN Ha 00pabOTaHHBIX
noJin-D-Tu3nHOM 7 MUJUTMMETPOBBIX cTekiax B cpene Neurobasal (Gibco, CIIA) ¢
nobasinenueM B27 (Gibco, CILIA), L-rnyramuna (Gibco, CIIA) u 20 6o 5 MM KCI.

Hmmynoyumoxumuueckoe ucciedosanie HelpoHo8 NepeudHoll Kyibmypol MO3Jiceu-
Ka. VIMMYHOIIUTOXHMHYECKOE HCCIECIOBaHINEC HEHPOHOB MEPBUYHON KYIBTYPHI MO3-
Keuka Kpbic npoussouin Ha DIV 7, 14 u 21. I1pu noArotroBke K MMMYHOIIUTOXUMH-
YeCKOH peakimu CTeKsa ¢ KieTkamu (pukcupoBainu 4%-HBIM pacTBOpoM (opmaibie-
rujaa, mocie vero obOpabareiBanu xiopucteiM ammonueM (0.54 mr/mui), TputoHOM
X-100 (0.2%-m51it pacTBOp) 1 TuuuHOM (15 Mr/mi). Hecnermmdraeckoe cBs3bBaHne
AHTUTEI OJIOKMPOBAJH, 00padaThIBas CTEKIIA ¢ KIeTKaMH 2%-HBIM PacTBOPOM ObIUbe-
ro CHIBOPOTOYHOro anmbOymuHa. Bce pacTBOpbl ToTOBHIM Ha (ochaTHO-COICBOM
Oydepe. s mapkupoBaHus KIeToK IlypKuHBE HCIIONB30BATH IIEPBHYHBIE MOHOKIIO-
HaJbHBIE aHTHUTENa MbIIIeH K KanbOunauHy-D28k (Abcam, ab82812). MMmyHOMo3u-
TUBHYIO PEaKIMI0 BH3YAIN3UPOBAIN C HCIIOJIF30BAHHEM BTOPHYHBIX AHTHTEN KO3BI
MIPOTUB MBIIIH, KOHBIOTUPOBAHHBIX ¢ ¢uryopoxpomoM Alexa 633 (Molecular Probes
A21052, Life Technologies, CIIIA). Bo nzbexanue ObicTporo BeIropaHus ¢uryopec-
LEHTHBIX KpacUTeel CTeKIa, 00paboTaHHbIC aHTHUTEIaMH, PUKCUPOBAIN HA MPEIMET-
HBIX CTEKJIaX KjeeM, cojepxaimuM coequHerne Mowiol (Sigma-Aldrich, ['epmanns).
dnyopeceHIII0 MMMYHOIIO3UTHBHBIX HEHPOHOB PETHCTPHPOBAIN HA KOH(POKAIHHOM
ckaHupytomem Mukpockorne Leica SP5 MP (Leica Microsystems Inc., ['epmanus),
OCHAIIIEHHOM UMMEpPCHOHHBIM 00bekTHBOM X 63 (HCX APO CS 63X/1.4; Leica Mic-
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rosystems, Inc., ['epmanus). Bo30yxnenue kpacureins Alexa 633 mpoBOAHIN J1a3epoOM
¢ mmuHO#M BOJHBI 633 HM. OOpaboTKy M300pa)KCHUH MPOBOIMIM C ITOMOIIBIO IPO-
rpammHoro obecnieuenusi Leica LAS AF (Leica Microsystems Inc., ['epmanus).

Onpedenenue OMHOCUMENbHBIX 3HAYEHUL KOHYEHMPAyuu 6HYMPUKIEMOUHO20
Kanvyus B CyOMHKPOMOJISIPHOM JAMANa30HE MPOBOAMIM C HUCIONb30BaHHEM (hIyopec-
neHTHoro 3oH1a Fluo-3 (Invitrogen, CIIIA). ®myopodop 3arpykanu B KISTKH B Gop-
Me aleTOKCHMETHIIOBOTO ddupa — AM (1 mxM, 60 mun B TemHoTe mipu 23—25 °C).
Jus pacmenmenust a3¢upHoit rpynmsl Fluo-3 AM ¢ oOpazoBaHueM BHYTpPH KIIETOK He-
pOHHKAOMIETo Yyepe3 MeMOpany Fluo-3 mpoBoannmm mocienyronryto HHKyOaAIHio Kire-
TOK B (u3uonorudeckom pacrsope (MM): 140 NacCl, 2.8 KCl, 2 CaCl2, 10 HEPES) na
npotsokennn 15 mua. Gryopumerprueckoe n3MEpeHHEe MPOBOAMIN Ha HHBEPTUPOBAH-
HOM CKaHHpYyomeM KoHpokaapHoM MuKpockore Leica SP5S MP (Leica Microsystems,
I'epmanust) B nepdysunonnoit kamepe AC-PI-15 (Live Cell Instrument Inc.). I'mytamat
(100 mxM) B cmecu ¢ riiunuHOM (30 MKM) B KaduecTBe KOArOHUCTA aNTUTHIIMPOBAIH HA
KIETKH C MOMOUIbI0 ObICTpoil JoKanmbHOW mepdy3uu. Bos3OyxaeHue dmayopoxpoma
Fluo-3 ocymiecTBIIsIIM CBETOM aproHOBOTO Jia3epa ¢ JUTMHON BOJHBI 488 HM. DMHCCHIO
(hayopoxpoma peructpupoBaiu B auanazoHe 500—560 um. Yacrora ckaHMpOBaHUA
cocraBisuia 24 kaapa (512 X 512 nukceneid)/MuH.

KonmdecTBeHHOE CpaBHEHHE TPYIIT U3MEPEHHA IPOBOIMIIH ITPY TIOMOIIH HETIapHO-
ro 0JHO(aKTOPHOTO AucnepcuonHoro ananuza (ANOVA) ¢ mocrodpadoTkoit borgep-
poHU. Pazmuumst Tpynm CYNTANNCH CTATUCTUIECKH TOCTOBEPHBIMH TIpH p < 0.05.

PE3VJIbTATBI UCCIIEJOBAHUA

Ha DIV 7 B kynbType, BBIpAIICHHOH B cpejie ¢ BbICOKHM conepkanuem KCl
(20 MM), BcTpewanuch KaabOMHIUH-NIO3UTHBHBIE KIETKH (puc.l, @), y KOTOpPBIX
HAOITI0]AJIOCh HECKOJBKO TOJICTBIX JICHJPUTOB, OTXOJSIIMX MO MEPUMETPY OT Teia
HEelpoHa, 0JIHAKO BETBJIEHUE JCHJPUTOB BCTPEUAIOCh PEIKO. Y HEKOTOPBIX KalbOWH-
JUH-TIO3UTUBHBIX KIETOK WACHTU(DUIIMPOBAIICS IJIMHHBIN akcoH (puc. 1, a). 3adacTtyro
KaJIbOMHIUH-TTO3UTUBHBIC KIIETKH ObLITH coOpankl B rpynmbel. Ha DIV 14 Taxke BcTpe-
YaJIUCh KallbOMHIUH-IO3UTUBHBIE KIIETKH C COMaMH paznu4Hoil ¢opmbl. [Ipu sTom
JCHIPUTH IEMOHCTPUPOBATHN BeTBIeHHEe 1—2-ro mopsaka. Ha DIV 21 nabGmonann
pa3BuTHE XapakTepHoro st B3pocibix KII nenapuTHOro nepeBa ¢ OJAHMM anuKalb-
HBIM JCHAPHUTOM C BETBJICHUEM 3—5-T0 nopsiaka (puc. 1, a). Ilpu atom y KII unenrtu-
(bunMpoBaNTH eIMHCTBEHHBIA akcOH JUTHHOHN 10 150 MxM. Paszmepsr com KIT wa DIV 7
(15 + 0.4 MxM) OCTOBEpHO OTIMYaIUCh OT pa3mepoB Ha DIV 14 (19 +0.7 mxm) u
DIV 21 (19.6 £ 0.9 MKM), KOIMYECTBO MPOAHAIN3UPOBAHHBIX KJIETOK paBHO 40, 01HO-
(dakropubii ANOVA, noct-tect bordepponu, p < 0.001 (puc. 1, 6). loctoBepHOro
yBenuueHust pazmepa Tea KII ¢ DIV 14 no 21 ob6HapyxeHo He ObLIO.

B mnepBuyHOW KyJbType, BBIpAlleHHOW B cpeie ¢ Hu3kuM cojepxanueM KCl
(5 MM), ObLIO CYIIECTBEHHO MEHbIIE CBSA3EH MEXIy HEHpoHaAMH U HaOII0IaloCh
0O0JIBIIOE KOJIMYECTBO anontoTuueckux kietok. Ha DIV 7 u 21 B maHHOW KyJbType
BCTPEYAINUCh KaJbOUHIMH-IO3UTHBHBIE KieTkH. OxgHako Ha DIV 21 B 310 KyabType
He ObITI0 0OHApYKEHO HEHPOHOB C JIEHAPUTHBIM JICPEBOM, XapaKTEPHBIM JUIS 3PENIbIX
KII. Taxxe mexay DIV 7 u DIV 21 He BBISBIEHO TOCTOBEPHOTO YBEJIMUEHUS pa3Mme-
POB Ten HEHPOHOB, KaK ATO HAOIIOJAIOCH B Cpelie C BHICOKMM COJAEPIKaHHUEM Kalusl.
Pasmeps! Ten kanbOMHIUH-TTIO3UTHBHBIX KieToK Ha DIV 7 u 21 cocrapnsim 12.7 £ 1.9
(n=4)u 11.7+ 3 MxM (n = 24) cOOTBETCTBEHHO.

[To xapakTepy KaJbI[MEBbIX OTBETOB Ha allJIMKalnuio rinyramata Ha DIV 21
(puc. 2) HelpoHBI MO3KEUYKa B KyJbTYpe pa3leliIMCh Ha [BE HEpaBHbIE IPYIIIbI.
BoabmmHCTBO KIIETOK (PHC. 2, @) NPH aNlIMKAIUK IIyTamara JeMOHCTPUPOBaI MHO-
TFOKpPaTHBIA POCT KOHLEHTPALUU BHYTPUKIETOUYHOIO KaJIbLUs, KOTOPBI CHUXKAJICA CO
BpEMEHEM, HO COXpaHsUICAd Ha MOBBIIIEHHOM YPOBHE JJUTelbHOE BpeMs. HeOoibmas
rpymma HeipoHoB (1—2 %) He oTBevasna yBETHUCHHEM COJCPKAHUS BHYTPHUKICTOU-
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Puc. 1. Ocobennoctu kietok [TypkuHbe Mo3xkeuKa
15 F B IEPBUYHOMN KyJIBTYypE.

MKM

a — Mop(OIOrHYecKre 0COOCHHOCTH UMMYHOIIO3UTHB-
10 |- HBIX K KansOnHauny-D28k Hetiponos Ha 7, 14 u 21-it qau
KyJIbTHBHUpOBaHuUs B cpese ¢ 20 MM kanus. AkcoH 060-
5 3HAYCH CMpenKoil; 6 — CPaBHCHUE CPCIHHX Pa3MEpPOB

TE HEHPOHOB B CPEJIe C BBICOKUM M HU3KHM COZICPIKAHHU-
TI14(21) | 72 DIV ey kanus na pasHBIX CPOKax KyJIbTHBHPOBaHUS. JlocTO-

0 - BepHbie oTianyus oT DIV 7 (ANOVA, p <0.001) 0603Ha-
20 MM 5MM [KCI] YEHBI 36€3004KO.

HOTO KaJIbIIMS HA alIUTHKAIHIO TIIyTaMaTa, OIHAKO IEMOHCTPHPOBAa MIEPHOIUICCKUE
KallbI[UeBbIe craiiku (puc. 2, 0). Cienyet 3aMeTUTh, YTO CIIOHTaHHAsI TeHepalus Kajlb-
[MEBBIX CMANKOB HEHpOHaMH ObLla 3apeTHCTPUPOBAaHA TOJBKO B KYJbTYpax, BbIpa-
IICHHBIX B CPEIE C BHICOKUM COJIICPIKAHUEM KalIHs.

OBCYXXIAEHUE PE3VJIbTATOB

Kynsrusuposanue KII B cpese ¢ BBICOKMM COJepKaHUEM KaJHs CIOCOOCTBOBAJIO
UX BBDKMBAEMOCTH U Pa3BUTHUIO Ha MPOTSKEHUU BCEIO CPOKa NOAAECPKAHUS KyJIbTYpBbIL.
Hocrosepnsiii poct Tena KII nabmogancs no DIV 14. K DIV 21 y Hekxotopbix KII
MIPOMCXOIMIIO Pa3pacTaHue JCHAPUTHOTO JepeBa C HECKOJBKUMH TOPSIKAMH BETB-
nenus. K aToMy cpoky B mepBUYHOHN KyibType npucyrctBoBaiu kak KII, umeromiue
Mopdoioruto, cxoanyto ¢ mopgonorueit KIT Ha manHoMm cpoke in vivo, tak u KII
¢ MopdoJorueii, CBONCTBCHHON HeWpoHaM Ha 0oJiee paHHUX JTalax pPasBHTHUS, YTO
CBUJIETENBCTBYET O HepaBHOMEpHOM cospeBanuu KII B KynbType W 3ama3abIBaHUM UX
MOP(}OIOTHYECKOTO Pa3BUTHS OTHOCUTEILHO YCIOBHMA in Vivo.

UzBectHO, uTO in Vivo Ha cpoke PO (0-if meHb NOCTHATANIFHOTO Pa3BUTHS) OOIb-
mmueTBo KIT nmeer Ounomnsaphyio GopMy ¢ OHUM amuKanbHBIM JCHAPUTOM. B TeueHne
nepBoi noctHaTanbHOW Hexenu Bokpyr Tena KII mosBisiloTCS M OTMHUPAIOT TOHKHE
naTepanbHble IeHAPUTHI [2]; B 3T0 xe Bpems (PO—PY9) HabmtomaeTcst HHTEHCUBHBIN
poct combl KII. K cpoky P6 y GomprmHcTBa KiteTok [lypkuHbe (QOPMHUPYOTCS KO-
POTKHE NEpUCOMATUYECKUE MPOTPY3UHU, OTXOAAIINE BO BCE CTOPOHBI OT TeJsla HelipoHa
[8.13].

B nHammx skcnepumentax KII Ha DIV 7, KyJbTHBHpyEMBIE B CPEAE C BHICOKUM CO-
JIepKaAHUEM KaJlHs, UMEJIH KOPOTKUE JACHIPHUTHI C PSIKUMHU BETBICHUAMH. B mepuon ¢
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Puc. 2. OTHOCUTENbHBIE U3MEHEHHUS KOHLUEHTPALUHU BHYTPUKJIETOYHOTO KalblUs B HEHpOHaX
MO3KeUKa B KyJIbType IPH allUIMKalMU [IyTaMaTa.

a — TUTNHWYHBINA OTBET OOJIBIIMHCTBA HEHPOHOB; O — KJIETKH C COOCTBEHHON SMM30/IMYECKOM CIIAWKOBOM aK-
THBHOCTBIO.

DIV 7 mo DIV 14 npoucxoaun poct pasmepos tex KII (puc. 1, 6), conpoBokaaBIImii-
Csl HEe3HAUMTENbHBIM YBEJIMUYEHUEM BETBJIEHUs JeHApuTHoro aepesa. Ha DIV 21 pas-
mepsl Ten K11 nanee He yBenTUYMBarOTCA, OJJTHAKO MPOUCXOIUT 3HAYUTEIBLHOE pa3pacTa-
HUE U YCIIO)KHEHHUE IEHAPUTHOIO JAepeBa C MOSBICHUEM BETBIIEHUS BIUIOTh 10 5-T0 I10-
psaaka. Yro kacaetcs akcona KII, To on ¢opmuposancs yxe Ha DIV 7. Beposarno, Ha
DIV 21 cragus co3peanus KII in vitro cooTBeTCTBYeT BTOPOM MOCTHATAILHOW HElle-
Jie pa3BUTHA in Vivo, KOraa OecropsI09HO PACIOI0KEHHBIC TOHKHE COMAaTHUECKUE OT-
POCTKH OTMHPAIOT U 3aMEHSIOTCS 00Jiee TOJICTBIMU JICHIPUTHBIMH BETBSAMH (OT OJHOM
JI0 TpeX), PacloOKEHHbBIMM Ha IPOTHBOIIOJIOKHOM akCoHy mnositoce. Ha 3aBepiuato-
el cragun (OpMUPOBAHUS JEHAPUTHOTO JepeBa OCTaeTCa OJUH OCHOBHOW JIEHAPUT,
JIAIONIMIA JTaTepanbHble oTBeTBiIeHUs [13]. JlanpHeimee co3peBanne KII in vivo Beipa-
JKaeTcs B JallbHEHIIeM pocTe JEHAPUTHOTO JiepeBa, KOTOPOE Y KPBIC TIOCTUTAeT CBOUX
OKOHYATEILHBIX pa3MepoB K cpoky P30 [3].

B xynmpType ¢ HH3KOW KOHICHTpALMEH Kalus pazMep Tel KalbOMHIMH-TIO3UTHB-
HBIX KJIETOK HE BO3pacTall 10 Mepe yBEIWYEeHUs CPOKa KyJIbTUBHUpOBaHUs (puc. 1, 6).
Kpome Toro, He HaOIIOAATIOCH POCTA M YCIOKHEHHSI ACHAPUTHOTO JEPEBa.

U3zBectHo, uTo passutue aeHaputoB KII in vivo 1o P7 uaer HopmanbHO Ipu OT-
CYTCTBUHU CHHANTHYECKUX KOHTAKTOB C 3€PHHUCTHIMH KJIIETKAMH H JIA3SIIIUMHU BOJIOKHA-
MU [3] ¥ ompenenseTcs BHYTPCHHUMH (DAKTOpaMH, OJHUM H3 KOTOPBIX SIBIISCTCS
TpaHckpunioHHelid Gaktop RORa [4]. Cnenyromas craaus pasButus TpeOyer mpu-
CYTCTBUSI 3€pHHUCTBIX KIJIETOK, KOTOpbIe criocoOcTByIOT BebkuBaeMocTd KII u pa3ButHio
Pa3BETBICHHOTO JCHIPUTHOTO Aepesa [°]. i co3peBaHMs HEWPOHOB MOKEUKA in Vivo
TpedyeTcs addepeHTHAsI HHHEPBAIHSI OT APYTHX CTPYKTYP MO3Ta, B YACTHOCTH KOPHI 1
BECTUOYISAPHBIX sifep. B KynpType Takoi Bo30yxknarouuii agpepeHTHbIi BX0L OTCYT-
CTBYeT, 4uTO 3arpyHseT co3peBanue KII. [lpunyaurensHas genonspusanus HEHPOHOB
B Cpe/ie ¢ BBICOKMM COJEpKAHHEM Kallis MOBBIIIAET BEPOSTHOCTh I'€HEpalMU 3epHU-
cteivu KieTkamu 1 KIT moTeHnmanoB aeicTBus, 4To 00eceYrnBacT BHDKUBAEMOCTh 3€p-
HHUCTBIX KJIETOK [°] M YCHJIMBaeT pocT OOMIEro YWClia CHHAIICOB IO MEpe KYJIbTHU-
BUpPOBaHUsA [!2], 3TO, BEPOSITHO, CIIOCOOCTBYET pa3BUTHIO AeHAPUTHOTO aepeBa KII.

Panee mamum Obuto moxkazano, uto KII skcmpeccupyror NMDA-penenTopsl Ha
DIV 7 ['2], uro HeoOxomumo i WX BbDKMBaHWA [!4]. OmHako B JajbHEHIIEM
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k DIV 21 skcnipeccuss NMDA-penentopos KIT 3HaunTensHo nagaet [2], B cuity 4ero
HEKOTOpBIE MCCIIe0BAaTENHN CYUTaIOT, YyTo B3pocisle KII He skcnpeccupyror NMDA-
peuenTopsl BOBce. ODTO CYLIECTBEHHO orpaHuuuBaeT Bxoj Kanblusg B KII uepes
NMDA-penentopsl. Kpome Toro, B3pocnsie KII mpenMymiecTBeHHO SKCIPECCUPYIOT
kanpiuil-Henponunaemseie AMPA-peuentopsl [¢]. B ¢Ba3u ¢ atum Bxoa kanbius B KIT
OTIpeNIeINsIeTCSI, TIABHBIM 00pa3oM, IIOTEHIINAI-IyBCTBUTEIHHBIMI KaTbIINCBBIMHU KaHa-
JlaMH, aKTUBUPYEMBIMHU IPH ACMONApU3aluu. ITo NpuHuunuansHo omimyaer KIT ot
0oJyiee MHOTOUYHCIICHHBIX 3EPHHUCTBIX KJIETOK, IKCIPECCUPYIOINX KaIbIUH-TPOHHIIAC-
Mbie AMPA-penientopsl [11] u moxrunsl NMDA-penientopoB, BHICOKO MPOHUIIAEMBIX
quia kaneiust [12]. KIT B KynbType AEMOHCTPUPYIOT CIIOHTAHHYIO PUTMHUYECKYIO TeHE-
panuio noTeHnuanoB jneicTBus [1]. Takum oOpa3om, HabIrOAaeMas HAMU B KYJIbType
HeOosbImas (pakius KIETOK, JEMOHCTPUPYIOLUINX CIIOHTAHHYIO T€HEpalHI0 Kallblue-
BBIX CITAHKOB M HE OTBEYAOIIAs TIOBBIINICHUEM BHYTPHUKJIETOYHOTO KAJIBIIUS B OTBET Ha
anIuIMKaluy IyTamara, IpeuMylecTBeHHo cootBercTByeT KII.

PaGora BmmonHeHa B pamMkax rocyaapcTBeHHOro 3amaHus Ne AAAA-A18-
118012290427-7. VMMyHOIIMTOXMMHUYECKUN aHAIU3 MOJAEpKaH rpaHtoM PDOOU
Ne 16-04-00653.
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