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Llenbio paGoTHl OBLUIO BBISIBUTH 9KCIPECCUIO ITapBaibOyMMHA B KJeTKaxX CyOBeHTpUKYJIsipHOU 30HBI (CB3),
OIPENEINTh UX MOP(MOIOTUYECKUI TUIT U OLIEHUTh BIIMSIHUE OCTPOI I'MIIOKCUM HA YUCJIEHHOCTh 3TOM ITOMy-
JISILIAY KJIETOK B IIEpMOJ HOBOPOXIeHHOCTU. PaboTa npoBeaeHa Ha 1abopaTopHBIX Kpbicax auHuu Wistar. [1is
BBISIBJICHUS KJIETOK, COAEpPXKAIIUX MapBajlbOyMUH, MPOBOAMIN UMMYHOTMCTOXMMMUYECKYIO PEAKIIUIO C KC-
MOJb30BaHUEM KPOJMYbMX IOJUKIOHAIBHBIX aHTUTEN K MapBaibOymMmuHy (Abcam, CIIIA). Bo3neiicTBue ru-
MOKCHUHM HA MO3T XXMBOTHBIX OCYILIECTBIISIIA B CIIELIMAJILHOM KaMepe ¢ ColepXXaHMeM KUCIOPOJa B IbIXaTeIb-
HOi1 cMecH, paBHBIM 7.8%. MO3I X)KMBOTHBIX MCCIIEA0BAIN B IEPHOI HOBOPOXIESHHOCTH Ha 5-¢ 1 10-e mocTHa-
TabHbIe cyTKU. [TokazaHo, uro B CB3 KakK y KOHTPOJIbHBIX, TAK W MOJONBITHBIX KPbIC IIPUCYTCTBYIOT KJIETKU,
9KCIPEeCCUpPYIOIIYEe ITapBalbOyMUH, KOTOPbIe IIPUHAJIEXaT K OTHOMY MOP(OJIOTMYECKOMY TUITY, IIpeICTaB-
JISIIOLLEMY MUTPUPYIOLLIME He3peble Helipo6aacThl (TUIT A). Y XKMBOTHBIX B KOHTPOJIE HA IIPOTSKEHUU BCETO
MEPUOJa HOBOPOXKIEHHOCTH YUCAEHHOCTD 3TUX KJIETOK OCTAETCS ITOCTOSIHHOI 1 cocTassaeT 6osiee 20% ot 06-
1LIETO YKCIa KJIETOK. Bo3neiicTBue nepuHAaTaIbHON TMITIOKCUY IIPUBOIUT K yBeandeHuio B CB3 uncia KieTok,
coepxXalmx mapBaiboyMuH (10 33%), a TakKe O0IIEro Yncia KJieTok. TakuMm o6pa3oM, BO3IENCTBUE TUIIO-
Kcuu Bei3biBaeT B CB3 akTuBaLMIO IIPOLIECCOB HefiporeHes3a B IIepUOo HOBOPOXIeHHOCTU. YacTh HelipobIia-
CTOB B 3TOT IIePUO/I SKCIIPECCUPYET MapBajJbOyMUH U, BEPOSITHO, IOCTUTAET OTNPeAeICHHON cTerneHu nudde-
PEHLIMPOBKU 10 HEUPOMETUATOPHOMY (DEHOTHUITY.

Knroueswie cnrosa: cyOBEeHTPUKYIIpHas 30Ha, apBaIbOYMUH, TIepUHaTaIbHAsI TUTIOKCHUS, TIEpUOA HOBOPOXK-
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BBEJAEHWE

BozneiicTBrue HebGaaronpusaTHBIX (PaKTOPOB CPEIbI
(TaKMX KaK TUITOKCHUSI/UIIIEMUSI ), TPaBMEI, Helipoere-
HepatuBHBIE 3a0oneBanus LIHC mpuBomdaT K yrparte
4YacTU HEHPOHOB B CTPYKTYypax roJIOBHOIO MO3ra, mo-
3TOMY NHOHUMaHUE MEXaHM3MOB IIOCTHATaJIbHOTO Heil-
poreHe3a M BO3MOXHOCTD IIOIIOJIHEHHUS YK€ C(DOpMU-
POBaHHBIX (pOpMaIIMii MO3ra BHOBb O0Opa3oBaHHBIMU
HOMYJISILUASIMUA HEMPOHOB U IIUM, a TAKXKe MOUCK ITy-
Teli aKTMBALlUM 3TUX IPOLECCOB B HACTOSIIEE BpeMsI
MMEIOT BeCbMa aKTyaJIbHBII XapakTep.

Y N03BOHOYHBIX XXMBOTHBIX U YeJIOBeKa B MTOCTHA-
TaJIbHOM IIEpHOAE B MO3T€ OCTAIOTCSI 30HBI, TaK Ha3bI-
BaeMbl€ HEMPOT€HHbIE HUIIIN, II€ B TEUCHUE TINTEIb-
HOTO mnepuoia BpEMEHM COXpaHsieTCsl HeliporeHes, B
pe3yabTaTe KOTOPOTO OCTaBINMECS KIIETKU-IIPEalle-
CTBEHHMKM JAlOT HA4YaJ0 HOBBIM ITOITYJISILIMSIM HEpPB-
HBIX 1 HEMpOIIUaabHBIX KJIETOK [1—4]. ¥ MilekonuTa-
FOIIMX OTHOM 13 HEMPOTeHHBIX HUIII SIBJISIETCSI CYOBEH-
TPUKYJISIpHaAs 30Ha, PACIOJIO0XKEHHAs BIOJb CTCHKU
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JlaTepaJlbHbIX MO3TOBBIX XEJIydO4YKoB. B Hacrosiiee
BpeMsI OpTaHM3alIMsI CyOBEHTPUKYISIPHOM 30HBI XOPO-
110 M3BeCTHA. BhIsABIEHHAsI T€TEPOreHHOCTh €€ Kile-
TOYHOI'O COCTaBa TpelcTaBlieHa HECKOJbKUMU XOPO-
IO ONMMCAHHBIMU JIMHUSIMU IIPOT€HUTOPHBIX KIIETOK
[1—4]. IToxa3aHO, YTO KJIETKU KaxKIOM JJMHUHA NUMEIOT
onpeaeieHHbIIT MopdoJIornyecKuii ¢GeHOTUI U IKC-
MIPECCUPYIOT pa3HOOOpa3HBIE, CBOMCTBEHHBIE 3TOMY
¢dEeHOTHUITY, POCTOBEIC, HelipoTpodrueckre 1 TpaHC-
KPUIIIUOHHBIC (DaKTOPHI, KOTOPbIE HAPSIAY C BIUSHU-
eM (paKTOpOB MUKPOOKPYKEHUSI MOTYT HAIIPaBISITh
I dEPeHINPOBKY KIETOK-IIPEAIIECTBEHHMKOB II0
TOMY WIA MHOMY NyTH pa3Butusd [1, 3]. YcTaHOBIEHO
HECKOJIBKO TUIIOB KJIETOK: MUTPUPYIOIINE He3pelIbie
HepoOacThl (TUIT A), UMEIOIINE OBAILHOE WJIN Bepe-
TEHOBUIHOE TEJIO U IBa KOPOTKUX OTPOCTKA, 00pa3yioT
LEMOYKM KJIETOK, a TaKXKe HeOOJbIINE CKOILICHUS
BO3JIE SIIEHAMMBI; HeipaIbHbIC IIPOT€HUTOPHBIE KIIET-
ku (Tun B), Tak Ha3pIBaeMble HelipaJibHbIE CTBOJIOBbIE
KJIETKHU, SIBJISIOIINECS ITOTOMKAMU KJIETOK paaualib-
HOM IJIMM, HAaXOMSTCS B TECHOM KOHTAaKTE C BIICHIU-
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MOIi, IMEIOT IOBOJIBLHO KPYITHBINM pasMep M 4acTo 00-
pa3yloT HeOOJIbIINE CKOIUIEHUSI PSAOM C TpyIIiaMu
KJIIETOK TUIa A, CaMOOOHOBIISIIOIIASICS ITOITYJISILIMSI
STUX KIIETOK, KaK MOJaraloT, COXpaHsIeTCsl B ITOCTHA-
TaJIbHOM TIEpUOJIE JIUTEIbHOE BPEMS U SIBJISIETCS UC-
TOYHUKOM KJIETOK IIPEIIIeCTBEHHUKOB HEPOHOB U
IJIMK KaK B SMOpHOHANIbHBIN, TaK U B TTOCTHATAIbLHBIIN
MEPUOIBI; KIETKU — IIPOMEXKYTOUYHBIE ITOCPEIHUKU
(tur C) HaxoOsITCS B TECHOM KOHTAKTE C KJIETKAMM TH -
na A ¥ paccMaTpUBAIOTCI KaK TPaH3UTOPHAs CTamus
nuddepeHIIMPOBKY KIESTOK TUTIOB B 1 A; 1, HaKOHelI,
SIIEHAMMHEIC KJIeTKU (Tull E) BRICTUIAIOT ITOJIOCTH Jia-
TePaJIbHOTO MO3TOBOr0 XKeJyIouKa, MMEIOT Kyoude-
cKylo (opMy, HECyT Ha alMKaJbHOW MOBEPXHOCTU
PECHUYKY U MUKPOBOPCUHKU, 3TU KJIETKN COXPAHSIOT
CIOCOOHOCTD K JIEJICHUIO, Y PSII aBTOPOB paccMaTpu-
BaeT MX KaK KJIETKM-TIPEeAIIECTBEHHUKN HEPOHOB [1—
4].

YcTaHOBJIEHO, UTO B HEPOTEHHbBIX HUIIAX KJIETKU
pPa3HbIX TUTIOB MOTYT 3KCIIpeCcCUpOBaTh (GaKTOPbI pas-
JIMYHOU TIpUPOAbI, IEACTBYIOLIME HA pa3HbIE CTAaIUU
HEeWpo- U rIrMoreHe3a. OTo TPaHCKPUIILIMOHHBIE (haK-
Topsbl (Sox1, Sox2, Shh, Notchl, Wnt, Pax6 uT.1.), pas-
nmuuHble pakTopsl pocta (VEGF, TGFo, EGF, EDF u
IIp.), a Takke HelipomenuaTophl [1]. BeisiBaeHbI Heli-
poOJacThl, DKCIPECCUPYIOLINE TJIyTaMaT, KOTOpble B
NaJdbHEWIleM MUIPUPYIOT U AUuddepeHIupyoTcs B
MYUpaMUIHbIe HEHPOHBI OOOHSITEBLHOI JIYKOBUIILI U
HEOKOpTeKca, TakxKe oOHapyXeHa MOMyJIsIus MUTPU-
pyoiux HeltpobiactoB, 3Kcrpeccupyooimux AMK
[5], 4TO, KaK mojararT, CBUAETEILCTBYET O paHHEH
mddepeHIIMPOBKEe HEWPOOIIACTOB IO HelpoMenana-
TOopHOMY (peHOTHITY [5, 6]. VI3BeCTHO, YTO B ITOCTHA-
TanbHBIN Tiepuon nomyssiuust AMKepruyeckux nH-
TEpHEHPOHOB HEONHOPOJHA W BKJIIOYAeT pa3HbIe
MOATUTIBI HEHPOHOB, OTAEJbHBIE U3 KOTOPBIX IKC-
MPEeCCUPYIOT KaJIbIIUi-CBSA3bIBAIOIIINE OCKU, B TOM
4uclie MapBaIbOyMHH, OOJIafaIoIINii CIIOCOOHOCTBHIO
MOJyIUPOBaTh NUHAMMKY BHYTPUKJIETOUHOTO KaJlb-
1IYs B HEMipOHaX, BJAUSTh Ha MPOLECChl BO30OYXKIESHUS 1
CUHXPOHHYIO HMMIMYJbCHYIO aKTUBHOCTb HEUPOHOB,
0oJsiee Toro, BeIsIBIeHa ero Konokanusauus ¢ TAMK B
IF'AMKepruueckux mHtepHeiipoHax [7—10]. OmHako
MPaKTUYECKU HET CBEeIeHUI 00 3KCIIPEeCCHU MapBaib-
OyMMHa B KJIETKaX CyOBEHTPUKYJISIPHOI 30HBI B IEpU-
07l HOBOPOXKJIEHHOCTH, KOT/Ia B MO3Te UAYT MPOLIECChI
CTaHOBJIEHMS JIOKAJIbHBIX TOPMO3HBIX CETEH.

YcTaHOB/IEHO, UTO Y TPBI3YHOB B MOCTHATaJbHbIN
IIEPUOJ BO3IECHCTBUE KaK OCTPOM, TAK U XPOHUYECKOMN
TATIOKCUY MPUBOAUT K CHUKEHUIO YUCIIEHHOCTU HEM-
POHOB B HEOKOPTEKCE, U, MAPAJUIETBHO C 3TUM, ITPO-
MCXOJIUT YBEJIMUEHME TNIOTHOCTU KJIETOK B CYOBEHTPHU -
KyJIsipHOI 30He [11].

Bompoc o ToM, 0Ka3bIBaeT I MMOBpEXIaloliee BO3-
JIeiicTBUe MepUHaTaIbHAas TUIOKCHUS Ha KIIETKU CYyO0-
BECHTPUKYJISIPHOI 30HBI, KCIIPECCUPYIOLIME NapBaib-
OYMUH, B HACTOSIIIIEe BPEMSI OCTAETCsSI OTKPBLITHIM. B
CBSI3W C DTUM IIeJbIO HACTOSIIEH pabOThl OBIIO BHI-
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SIBUTb MOP(MOJIOTUYECKUI TUIT KJIETOK CYOBEHTPUKY-
JIIPHOM 30HBI, SKCIPECCUPYIOLIMX MapBaJILOYyMUH, U
OILIEHUTH BIUSHUE OCTPOI TUTIOKCUM HA YMCJIEHHOCTD
9TO# MOMYJISILIMU KJIETOK B MEPHUOJ HOBOPOXKIEHHO-
CTHU.

MATEPUAII U METOAMKA

PaGora nmpoBeneHa Ha 1aGOpPaTOPHBIX KpbICaX JIK-
A Wistar n3 mutoMmEnKa MHCTUTYTA DU3MONOrNn
uM. U.I1. ITaBnoBa PAH (Cankr-IleTepOypr).

Bo3znaeiicTBue runmokcum Ha roJIOBHOH MO3T HOBO-
POXXIEHHBIX KPBICIT OCYIIECTBJISIM B CIeLUATIbHOM
KaMepe B TeuyeHUe 1 9 Impu comepXaHWM B IBIXaTeIb-
HOI cMecu: Kucinopona — 7.6—7.8%; yriekucioro raza —
0.15—0.21%; azota — 91.8%, tipu Temmnepatype 21.3—
23.0°C u HOopMabHOM 001IeM aTMOC(hEepHOM IaBJic-
Huu (760 MM pT. cT.). Bo3neiicTBre TUITOKCUM TIPOBO-
JIUJIOCHh Ha 2-€ MOCTHATAJIbHbBIEC CYTKHU.

B paGorte ObIIM MCITOAB30BaHBI 4 TPYIITHI XUBOT-
HBIX: 2 TPYIIBI KOHTPOJIbHBIX KPBICSAT, MO3T KOTOPBIX
ucciaegoBaay Ha 5-¢ m 10-e mocTHaTaJlbHbIE CYTKU
(I15, T110); 1 2 TpyIIIBI XKUBOTHBIX, IOABEPraBIIMXCS B
Oapokamepe BO3IECUCTBUIO OCTPOI NepUHATaAIbHOU
TUITOKCHUH, MO3T KOTOPHIX TaKXKe MccaeaoBain Ha [15 u
I110. Kaxknas rpymniia comepzkajia no 5—6 KpbICsT, OTO-
OpaHHBIX 13 Pa3HbIX TOMETOB.

V KMBOTHBIX HCCIEIOBAIA CYOBEHTPUKYJISIPHYIO
30HY, PACIIOJIOKEHHYIO BIOJb CTCHKM JIaTepajbHBIX
JKeJIyIOUYKOB Mo3ra. ['0JIoBHOI MO3T U3BJIeKaIu, (hUK-
CUpOBAJIM B IMHK-3TaHOI-(opMajbaeruae Ha ¢oc-
daTtHOo-coneBoM Oydepe (pH 7.4), 3aimBanu B napa-
¢uH 110 OOIIENTPUHSITON METOIUKE Y TOTOBUJIU CEPUii-
Hble POHTAJBbHbBIE CPE3BI MO3ra TOJILIMHON 6—7 MKM
Ha ypoBHe 6permbl —1.80—1.68 mm [12]. YacTh rucTo-
JIOTUYECKUX CPe30B oKpamuBaiu 1o Huccio mno o6-
1ienpuHsAToit Metoauke. MMMyHOTUCTOXMMUYECKYIO
peakluio Ha BbISIBICHUE TapBajJbOyMUHA TTPOBOIUINU
C MCMOJIb30BaHMEM KPOJUYbUX MOJUKIOHATIbHBIX aH-
TUTEN K napBaJiboymuHy (Anti-Parvalbumin antibody
rabbit polyclonal, Abcam, CIIIA) B pa3segenuu 1:100.
IMocne npouenypbl TEMJIOBOTO AeMacCKUPOBaHUs OeJl-
KOB ¢ uuTpaTtHbIM Oydepom pH 6.1 (Dako, laHust) B
TedeHue 25 MUH cpe3bl UHKYOMPOBAIN B NMEPBUYHBIX
aHTHUTeNax B TedeHue 16 u ipu 4°C. B kauecTBe BTO-
PUYHBIX pEareHTOB NMPUMEHSJIU peakKTUBbI U3 Habopa
EnVision+System-HRP Labelled Polymer Anti-Rabbit
(DakoCytomation, CIIIA). MHkybanumo Ccpe3oB BO
BTOPWYHBIX AaHTUTENAaX OCYIIECTBISUIM B TeUYEHUE
40 MUH TIpU KOMHaTHOM TeMneparype. /st BUusyaiu-
3alliu TIPOJyKTa peaklMu HCIIOJb30BaId XPOMOTEH
DAB+ (Dako, lanus). Ilocie nmpoBeneHUsI UMMYHO-
TUCTOXMMUYECKOM peaklMU YacThb CPE30B JTOKpAIIN-
BaJid reMaTOKCWIMHOM JIknjia M 3aKJiroyaiu B CUH-
TEeTUYECKYIO 3aIMBOUYHYIO0 cpeny Permaunt (Termo,
CIIA). ITpu npoBenieHUU UMMYHOTMCTOXUMUYECKOMN
peaxkluu Bce Mpolienypbl ObLIM CTAaHAAPTU3UPOBAHBI U
OCYIIECTBJISUIMCh OJHOBPEMEHHO Il TUCTOJIOTUYE-
Ne 6
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CKHX CpE€30B MO3ra, INOJIY4YCHHBIX KaK OT KOHTPOJIb-
HBIX, TaK 1 OKCIICPUMMEHTAJIbHBIX I'PYIIIT 2)KMBOTHbIX.

IMoacueT UMMYHOTIOMIOXUTEBHBIX KJIETOK TIPOBO-
VI Ha U300pakKeHUsIX, TTOJYYeHHBIX C TUCTOJIOTnYe-
CKMX TIpeIrapaToB IIOTIEPEYHBIX CPEe30B Mo3ra Ha
YCJIOBHOM eIuHuLE Tutomany, pasHoii 0.1 Mm? ipu yBe-
mmyeHnr 06. 100X, CtaTuctudecku oopadboTaHHBIC TaH-
HbIE MPEACTaBICHbI KaK CpeIHre 3HaYeHUsl + cTaHaapT-
Has ommbOKa cpenHero (m = SEM). U3amepenus pa3Me-
pPOB KJIETOYHBIX TeJl TMPOBOAMIM Ha WM300paKeHUSX,
MOJYYEHHbBIX TakKe MpU yBeaudeHun o6. 100%. Tloxa-
CUYETHI 1 U3MepeHusI ITpoBoauin Ha 10—12 cpe3ax Mo3-
ra, B3STOTO OT 4—5 XXKMBOTHBIX KaXXI0M MCCIIeayeMOit
rpymibl. JIJjisi cTaTUCTUYECKOM 00pabOTKM TaHHBIX UC-
MOJIb30BaJI KOMITBIOTEPHBIE IIporpaMMBbI Statistica 8.0.
s aHanmM3a 1 cpaBHEHUSI PE3YJIbTaTOB MEXKITY TpyTITia-
MU KUBOTHBIX MCIIOJIb30BAIM f-KpuTepuii CThloneHTa
u oneway ANOVA. Paznmmuns cauTaay 1OCTOBEPHBIMU
pu p < 0.05.

PE3VIJIBTATHI

Mopdghonoeuueckoe uccaedosanue
CYOBEHMPUKYAAPHOL 30HbL
Ha 5-e nocmuamanvHvle Cymrku

Y kuBOTHBIX B KOHTpoJie B CB3 Ha I15 BbIsIBIISIIOTCS
BCe paHee YCTaHOBJIEHHbIE TUIIbI KJ1eToK. [Ipocser na-
TepaJILHOTO XKETyI04YKa BbhICTJIaH 1 cjioeM 3MeHAuM-
HbIX KJIeToK (tut E), nuMmerommx Kyondyeckywo dopmy,
HEeOOJIbIIIOE CBETJIOE SIAPO U MaJIblii 00bEM LIMTOIIAa3-
MBI (TJI0IIaab KJIETOYHOrO Tejia cocTaBisieT 4201.3 *
+ 1782.9 Mmxm?).

KineTtku kpynHoro pa3mepa (IUIOIIaab KJIETOYHOTO
Tena paBHbI 5125.3 + 192.3 MKM?), cBeTIIbIE MaTOAU(D-
depeHIIUPOBaHHEIE C OOJILIIOM SAPOM U OYEHBb Y3KUM
ob0onkoM 1LuToIia3Mbl (Tuil B), KoTopbie oOpa3yroT
IPYIIIBI, TIpUJIeXKalIue K areHauMe (puc. la), uiu 1e-
MOYKM KJIETOK, a TAK3KE MOTYT PacloJIaraTbCsl OMMHOYHO.

KiieTku majoro pazMepa (TUto1aab KJI€TOYHOTO Te-
J1a 3589.4 £ 213.2 MKM?), OBaJIBHOM WJIM BEPETEHOBU/I-
HOU (popMBI, C HEOOJIBIIUM OOBEMOM IIUTOTUIA3MbI U
IBYMsI TOHKMMUM OTpocTKaMu (Tum A), oOpasymoliue
Henoyku kietok (puc. la, 1d), uwiam okpyxaroiiue
TPyl KPYITHBIX KJIETOK (TUIT B), M omMHOYHEIE.

Kietkn maoro pa3zMepa (1ioiiagb KIeTOYHOTO Te-
ga B cpenHeM 1891.8 + 201.2 MkM?) OBaabHONM WiIM
OKpYIJI0ii (hOPMBI C TEMHBIM siipoM (Turt C) obpa3yroT
HeOOJIbIINEe CKOIUIEHUS Wi U dY3HO paccestHbI 10
Tepputopnn CB3.

VYV xusBotHbIX B CB3 Ha [15 nocie Bo3neiicTBu 1ie-
PUHATAJIbHOM TMIIOKCUM Mopdoaornuyeckas KapTuHa
CcXOOHa ¢ TaKOBO# B KOHTpoJie. MneHTuduumpyrorcs
T€ XX€ TUMBI KJIETOK: KJIeTKU 31eHauMbl (tuil E) BBI-
CTWJIAIOT MPOCBET XKeaymouka (IUIOIIamb KJIECTOYHOTO
tena 4096.4 + 186.6 MKM?), UMEIOT KYOMYECKYIO (DOP-
MY, HEOOJBIIIOE CBETJIOC SIPO M MaJBIi OOBEM IIMTO-
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ILIa3MBI; TIPOTEHUTOPHBIE KICTKU-TIPEAIIeCTBEHHUKI
(tunn B) (momanps kierouHoro tena 5470.6 £ 273.6
MKM?), TPYIIIbI, KOTOPBIX MPWJIEXKAT K SIIEHIUME, JIU-
00 00pa3yloT LICNOYKHU; HE3PEJIble MUTPUPYIOIINE HEM -
pobaacTel (T A) (IJI0IIaah KJIETOYHOTo Teja 3692.8
+ 265.1 MKM?), 0Opa3yIOT LIEMOYKU KIIETOK, OKPYKaIOT
CKOIIJICHUSI KPYITHBIX KJIETOK, 11060 nuddy3Ho pacce-
sHbl o CB3; kietku majnoro pasmepa (tun C) (Tuio-
manp KeroyHoro teaa 1952.4 + 190.1 MxM?) oBaJIbHOIM
WJIN OKPYTJoit (OpMBI, COOpaHbI B MEJIKHME TPYIIITHI,
160 n1uddy3HO pacCesHbI.

HmmyHnoeucmoxumuueckoe uccaedosanue
Ha ebiasaeHue napearvoymuna 6 kaemxax CB3
Ha 5-e nocmHamanvHvle Cymrku

Y KOHTPOJIBHBIX XXKUBOTHBIX B CB3 Ha 15 nMMmyHo-
OTpUILATENbHBIMUA OBUIM KIETKU 3neHAuMBI (tur E),
KpYyMHbIE KJIETKN (ITPOT€HUTOPHBIE, HEMpPaTbHbIE CTBO-
JIoBble, TUM B), KJIeTKM Maioro pa3mepa oBajJbHOMN WU
okpyrinoii ¢hopmsl (tur C).

HMMMyHOTTOIOXKUTETbHBIMUA Ha BBISIBJICHUE TTapBaIb-
OyMMHA OKa3aJ1Ch KJIETKHU OTHOTO MOP(MOJOTUIECKOTo
Tuna (Tuna A), COOTBETCTBYIOIIETO MUTPUPYIOIINM HEe-
pobmactaM (puc. 1d) yncineHHocThIO 21.3 + 2.1 KJIeTKM Ha
YCJIOBHOM eIWHUILIE TUIOIAaN, 4YTo cocTasiseT 24.1%
OT 00111eTO YKcIa KIIeToK (88.5 & 6.2 KJIeToK Ha YCIIOB-
HOM eIMHUIIE TUIOIIAN).

VY XKMBOTHBIX MOCJI€ BO3ACUCTBUSI OCTPOii TTepuHa-
TanbHOUM rumnokcuu B CB3 Ha I15 mMMyHOMDOJIOXU-
TEJIbHBIMU Ha ITapBaIbOYMUH TaKXKe ObLIN KJIETKU OJ-
HOro Mopdosornyeckoro tuma (A TuUa), COOTBET-
CTBYIONIETO MUTPUPYIOLIMM HeiipobiacTaM, UX Y1CIO0
B cpeaHeM paBHO 29.3 * 3.1 KJIETOK Ha yCIOBHOM eIu-
HMULIE TUIOIIAAM, YTO cocTaBiisteT 31.9% ot oblero yuc-
na kieTok (91.8 £ 4.6 KjIeToK Ha YCIIOBHOI eIMHULIE
TUIOIIAIN ).

Mopdgonoeuueckoe uccaedosarnue
CYO8EeHMPUKYASAPHOLL 30HbL
Ha 10-e nocmuamanvHble cymku

V xxuBoTHBIX B KOHTpoJsie B CB3 Ha I110 Takke BbI-
SIBJISIFOTCSI BCE YCTAHOBJICHHBIE KJIETOYHBIE TUTIbI. DTO
KJIeTK! 3reHauMbl (tun E) kyomdeckoit ¢opMEL, ¢ He-
OOJIBIIMM CBETJIBIM SIAPOM M MAJIbIM OOBEMOM LIMTOILIA3-
MBI (TUIOIIAnbL KiietouHoro Tena 4318.1 + 193.1 mkm?).
Takke Bo3je BMEHAUMBI TPUCYTCTBYIOT KpPYITHbIC
(rutomanp Tena 5389.8 + 184.7 mxm?) masonuddepeH-
LIMpOBaHHbIe KJIeTKU (TUI B), coOpaHHbIE B TPYIIIbI
WJIW ONUHOYHBIE.

Knetku majioro pasMepa (1ioniagb KIeTOYHOTO Te-
na 3675.8 £ 259.4 MxM?), BEpETEHOBUIHOM WA OBaJIb-
HOIt (hopMBI ¢ HEOOJBIIUM OOBEMOM LUTOILIAa3MblI U
IBYMSI TOHKMMM OTpOCTKamMu (TUIl A), oOpasymoliue
LIETOYKH KJIETOK, WJIM OOUHOYHBIE.
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(b)

Puc. 1. CyGBeHTpUKYJIsIpHast 30Ha Mo3ra KpbIckl Ha I15 (a, b, d) u 110 (c, e, f) B KoHTpoJIe (a, b, d) 1 y SKUBOTHBIX, TTEPEKUBIITNX
nepuHaTajibHyl0 runokcuio (c, e, f). Okpacka no meromy Huccast (a, b, ¢); MUMMyHOTHUCTOXMMUYECKAs] peaKiivsl Ha BbISIBJICHUE
napBasibOymMuHa (d, e, f); aneHnumHble KIeTKU (Tun E) (KopoTKasi cTpenka); NporeHMTOPHbIE CTBOJIOBbIE HEWpalbHbIE KJIETKU
(tun B) (m1mHHBIE CTPEJIKK); MUTPUpPYIOLIKe HeitpobaacTsl (TUIT A) (CpeHUE CTPEJIKW); YBeJIMUEHUE IUIOTHOCTHU pacrpeneieHu st
kiietok B CB3 nocne Bo3neiicTBuUsI TUTIOKCUH (C) TI0 CPABHEHUIO C KOHTPOJIEM (a); MUTPUPYIOIIIME HEMPOOIacThl, oOpa3yoniue 1e-
nouku Kiretok (b); d, e, f — HeiipobacTel, IKCIpeccupyoire napBaiboymuH. Ysen. X 100.

Fig. 1. The subventricular zone (SVZ) in the rat brain on P5 (a, b, d) and P10 (c, e, f) in control rats (a, b, d) and rats that endured
perinatal hypoxia (c, e, f). Nissl staining (a, b, ¢); immunohistochemical reaction for parvalbumine (PVA) (d, e, f); ependymal cells
(type E) (short arrow); neural progenitor cells (type B) (long arrows); migrating neuroblasts (type A) (medium arrows); an increase
in the cell distribution density in the SVZ after hypoxic exposure (c), as compared to control (a); migrating neuroblasts that form cell
chains (the neural crest) (b); d, e, f — PVA-expressing neuroblasts. Magnification, X 100.

KieTku majtoro pa3zmMepa (IUI011aab KJIETOYHOTO Te-
112 2686.4 & 175.2 MKM?) OBaIbHOM WM OKPYITION (pop-
MBI ¢ TeMHBIM siapoM (tunl C) oOpa3yioT HeOOJbIINE

CKOTIIeHUsT Wiv AU dYy3HO paccesiHbI 10 TePPUTOPUN
CB3.

V xuBotHbIX B CB3 Ha I110 nociie Bo3neicTBus 1e-
pUHaTaJIbHOI TMIOKCUM Mopdoorndyeckas KapTuHa
CXOIHA C TaKOBOil B KOHTpoje. KieTku smeHauMbl
(tun E) (rurorans kyietouHoro tesa 4284.2 & 201.3 Mmxm?)
(puc. 1B). Bosie ciost aneHAMMHBIX KJIETOK IPUCYT-

KYPHAJ 3BOJIIOLIMOHHON BUOXUMUWU U GHU3NOJIOTUN

CTBYIOT KpYyITHBIE (TLIOLIAAb KJIeTouHoro Teja 5061.0 +
+ 184.6 MxM?) ManomuddepeHIMPOBAHHbIE KJIETKU
(tunr B), obOpasyloimume GoJiblive rpynnsl (puc. 1B)
6o paccesHHble o CB3. Kietkm Manoro pasmepa
(ruroanb KJIETOYHOTO Tena 3634.5 + 222.3 mkm?) Be-
PETEHOBUIHBIE C ABYMSI TOHKMMM OTPOCTKAaMU (TUI A)
(puc. 1¢). Knetku manoro pasmepa (riomianb 2198.6 +
+209.7 MkM?) OBaJIbHONM WIM OKPYIJIOH (OPMBI
(tum C).
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HUmmyHozucmoxumuueckoe uccae0o8aHue Ha ebisiéneHue
napearbOymMuna 6 cyO8eHmpuKyAsapHoli 30He
Ha 10-e nocmuamanvhbvle cymku

Y KOHTpOJIbHBIX KMBOTHBIX B CB3 Ha I110 mMMyHO-
OTpULIATEIbHBIMU ObLIM KJIETKM 3neHmuMbl (tuil E),
KpPYIHbIe KJIETKU (IPOTE€HUTOPHBIC, HEMpalbHbIC
CTBOJIOBBIE, TN B), KJIETKM MaJioro pa3mepa OBaJlb-
Hot mim okpyriaoit opmel (Tun C). Kak n Ha mpeabI-
IylIeM CpoKe, MCCIeIOBaHUSI UMMYHOITOJIOXUTEb-
HBIMM Ha IIapBaJIblOYMHH OKAa3aJINCh KJIETKU OIHOIO
MOpP@dOJIOrnYecKoro Tumna (Tuiia A), COOTBETCTBYIOIIETO
MUTPUPYIOIIMM HelpoobiacTaM 4YKMCIeHHOCThIo 24.1 +
+ 2.4 KJIeTKU Ha YCIOBHOM eIMHUIIE TUIOLIAAM, UTO CO-
craBisgeT 20.8% ot ob6iiero uucia kietok (115.7 £
* 3.2 KJIETOK Ha YCJIOBHOI eIMHUIIE TIJIOIIAAN).

VYV XXUBOTHBIX MOCJIE BO3AECMCTBUSI OCTPOil ITepuHa-
TajgpHOM TUTTOKCcHM B CB3 Ha I110, T.e. K KOHILY TTIepn-
ola HOBOPOXICHHOCTH, MMMYHOIOJOXUTEIbHBIMU
Ha MapBaJIb,OYyMUH TakKXe ObUIU KJIETKU OJHOI'O MOP-
doornueckoro TUIa A, COOTBETCTBYIOIIETO MUTPH-
pyomuM Helipo6nactam (puc. le, 1f). Mx yuciao B
cpenHeM paBHO 48.6 = 3.5 KjIeTOK Ha YCIOBHOM enu-
HULIE IUIOLIAAM, 4YTo cocrtasisgeT 33.5% or oOiero
yucia kietok (144.8 + 5.2 kJ1eToK Ha yCJIOBHOM €1u-
HUIIE TUIOIIAAU, T.€. TUIOTHOCTh pacIpeaeieHus Kie-
TOK YBEJIMYMBAETCS IO CPaBHEHUIO ¢ KOHTPOJIEM Ha
I15 u I110).

OBCYXIEHUHNE

YcTaHOBIEHO, YTO y MJICKOIIMTAIOIINX B HEOKOP-
TeKCe 3peJIoro Mos3ra 3HauuTejabHas Jacth (20—25%)
nonyiasnun TAMKepruyeckux MTHTEpHEMPOHOB 3KC-
npeccupyeT napBaiaboymus [9, 13]. Takke n3BecTHO,
yto CB3 sgBasgeTcss ICTOYHUKOM HEMpoO0JIacTOB, 9KC-
npeccupyromnx TAMK, KoTopsle MUTPUPYIOT B 000-
HSTEJIbHYIO JIYKOBUILY, HECOKOPTEKC, CTPUATYM U SIAPO
accumbens [6, 14—16], kak moJiaraimoT, 4epe3 CyoKop-
TUKaJIbHOE 0eJIoe BEeIIeCTBO B HIZKHME CIIOM HEOKOP-
TeKca, I7ie OHM MHTETPUPYIOTCS B JOKAIbHBIE TOPMO3-
Hble cetu [11]. IIpy HOpMaTbHBIX YCIIOBUSIX B 3pPEJIOM
MO3re IphI3yHOB HeliporeHe3d B CB3 He3HauuTencH.
OnHako Bo3aeicTBUe uiieMuu BoidbiBaeT B CB3 akTu-
BallMI0 HEMPOTeHETUUYECKUX TIPOIECCOB U TMOIOJHE-
HUE IOy HEMPOHOB B TaKMX O0JIACTSIX KOHEY-
HOTO MO3Ta, KaK HeoKopTekc u crpuatyM [17]. Uccre-
JIOBaHUSI MOKa3aJiM, YTO Ha PaHHUX ITOCTHATAJIbHBIX
CpOKax BO3[eiiCTBUE TUIIOKCUU IIPUBOOUT K yTpaTe
npuban3uTeabHo 30% HelipOHOB B HEOKOPTEKCE U 3TO
TaKXXe COMPOBOXIAETCS aKTHBAallME HeliporeHe3a B
CB3[11, 17].

IIpoBemenHOe ncciaenoBanne MokKasano, uro B CB3
B IIE€pPHOJI HOBOPOXIEHHOCTHU Y XXUBOTHBIX B KOHTPOJIE
U Y KPBIC, TIEPEKUBIIUX OCTPYIO MEPUHATATBHYIO TU-
MOKCHIO, MTPUCYTCTBYIOT YCTAHOBJIEHHBIE MOP(MOIOTH -
YyecKue TUIThI KJIeTOK. Ha ucciaemoBaHHBIX CPOKaX pa3-
MepHI KJIETOK KaXXIOT0 TUIIA HE OTIMYAIOTCS U CoXpa-
HSIIOTCSI IO KOHIIA MeproIa HOBOPOXIECHHOCTH KaK y

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU
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KOHTPOJBHBIX, TaK W y ITOOONBITHBIX XKUBOTHBIX. B
CB3 BbIsSIBJIEHBI KJIETKU, UMMYHOITOJIOXKUTEbHBIE Ha
MapBaJIbOyMUH, KOTOpble NPUHAIIEXKAT K OTHOMY
MOpGOJIOTUIECKOMY THITY, IIPEICTABIISIONIEMY M-
rpUpylolIue He3pesble HelpobacThl (TUl A). Y XXu-
BOTHBIX B KOHTpoJe Ha 15 u I110 nx yncneHHOCTh 0~
CTaTOYHO BBICOKASI M IIpUMEpPHO onmHakoBas (24.1 n
20.8% cOOTBETCTBEHHO; pa3N4usl HEAOCTOBESPHBI TP
p <0.05), T.e. Ha MPOTSKEHUM MEPUOIA HOBOPOXKIEH-
HOCTU He u3MeHsieTcs. Tlocie Bo3aeicTBUsSI mepuHa-
TaTbHON TUMOKCUM YHCIIO WMMYHOTIOJIOXHUTEITHHBIX
kjetok Ha I15 u 110 Bospactaer (mo 31.9 u 33.5% co-
OTBETCTBEHHO) I CTAHOBUTCS BBIIIIE, YEM Y JKUBOTHBIX
B KOHTpose (pa3nuuust moctoBepHBI Ipu p < 0.05),
YBEJIUYUBAETCSI U OOlIee KOJUYECTBO KIETOK Ha
YCJIOBHYIO eAuHUILy riomanu (B 1.3 paza).

Takum obpa3zoM, HaOJIOIEHUS TTOKA3aIn, YTO B ITe-
pyoa HOBOPOXKICHHOCTU 3HAYMTEIbHASI YaCTh MUTPHU-
pyIOIIMX HEUpPOOJACTOB COMEPKUT IapBaIbOYMUH.
I[Tocne Bo3meiicTBUSI TWIOKCHUM YBEIMIMBACTCS Kak
obmiee uynciio kieTok B CB3, Tak 1 YMCIIEHHOCTh KJIe-
TOK, 9KCIIPECCUPYIOIIUX MapBajJbOYMUH. DTO TaeT OC-
HOBaHUE IIpeaIiojiaraTh, 4YTO MMEET MECTO aKTUBAIIMs
HeliporeHe3a B CB3 B mepuoa HOBOPOXIAECHHOCTU M
YTO KOPTUKAJbHBIA HEMPOreHe3 MOXET UIpaTh BaxK-
HYIO pOJIb B BOCCTAHOBJICHUM YMCJICHHOCTU IIOITYJIsI-
UM HEHPOHOB, 3KCIPECCUPYIOIIMX ITapBajbOyMUH,
YaCTUYHO yTpPayeHHOW MpH IOBPEXIESHWU B HEOHa-
TaJIbHBIA TIEPUO/.

ITokazaHo, yTo B CB3 B3pOC/IbIX MJIEKONUTAIOLINX
MUTPUPYIOIINE B 000HATEIIHFHYIO JIYKOBUILY HelipoOJTa-
ctel akcnpeccupytior TAMK [5], yTo MoxeT cBune-
TEJIbCTBOBATh O TOM, YTO HE3pejble HEepobsacThl B
CB3 c1moco6HEBI TIPHUOOPETaTh OIIPeAcIeHHBIIT HEMPO-
MeauaTopHblit heHOoTUTT. OTHAKO, HEAABHUE PE3YJIb-
TaThI ITOKA3aJIM, YTO B CYOBEHTPUKYJISIPHOM 30HE OOJTh-
IIUHCTBO HENpPOOJaCTOB, WMMYHOPEAKTUBHBIX Ha
I'AMK, He oGecrieuyeHbl MexaHu3MOM cuHTe3a TAMK,
TUITMYHBIM 1151 M dhepeHIIMpoBaHHBIX UHTEpHEpo-
HOB [18]. ABTOpBI MACHTUGULIMPOBAIN aJlbTepPHATUB-
HBI Mexann3M cuHTe3a [TAMK, KoTopsIii 3aKimogaercst
B MpeoOpa3oBaHUN YacTeil pa3pyllIeHHbIX IJTyTaMaTHBIX
depmMeHTHBIX cucteM B TAMK, 1mosrtoMy mpuHamiex-
HOCTh He3pelibIX HelipobiractoB K TAMKeprimaeckoMy
¢deHoTUmy MoxeT ObITh oopaTuMoii [18]. C apyroii cTo-
pOHBI pe3yJbTaThl JAHHOTO MCCJIENOBaHUS TOKa3aiu,
YTO HEHpOOJACThl CIOCOOHBI IKCIPECCUPOBATh Kallb-
LIMICBSI3BIBAIOIINI OeToK TapBaaTbOyMuH. Ero Beposit-
Hasg konokanm3aumsa ¢ TAMK, kak y nuddepeHimpo-
BaHHBIX UHTEPHENPOHOB, TaeT OCHOBaHUE TpeaIoa-
ratb, YTO HEMpPOOIACTHI B CYOBEHTPUKYJISIPHOM 30HE B
paHHUIN TIOCTHATAIbHBIA TIEpUOA MOTYT HOCTUTaTh
omnpeaesieHHOl cTerneHu auddepeHIIuPOBKA MO Heu-
poMenuaTtopHoMy (eHOTHUITY.
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SAKJTFIOYEHUE

B niepuonsl paHHeil 1 o3aHE HOBOPOXIECHHOCTH
(IT5 u IT10) y KpbIC B CYOBEHTPUKYJISIPHOI 30HE TIPH-
CYTCTBYIOT BCE€ YCTAaHOBJICHHBIC paHee TUIILI Majaoaud-
(epeHIIMPOBAHHBIX KJIETOK, IIPY 3TOM pPa3Mepbl KIIETOK
He u3MeHstoTcd. [TokazaHo, YTO YacTh MUTPUPYIOIIUX
HelipoOnacToB (KJIETOYHBIA THUIT A) 3KCIIpeCCHpPYET
KaJIbLMCBS3BIBAIOIINIA O€/IOK ITapBaJIbOYMUH, UTO Ja-
€T OCHOBaHHUE CHeJaTh MPEAIoJoKeHUEe O BO3MOXHOMN
paHHeil nuddepeHuMpoBKe HeipodiactoB CB3 mno
HelipoMmenuatopHoMy ¢deHoTulry. Bo3neiicTBue nepu-
HaTaJbHOM TMIIOKCUU BhI3bIBACT YBEJIMUYECHUE KaK YK C-
JIECHHOCTU TIOITYJISILIMM HelpoO0JIacTOB, 3KCIIPECCUPY-
IOIIMX NapBaJIbOyMHUH, TaK M OOIIIETO YMCJIa KJIETOK B
CB3, 4TO cBUIETEILCTBYET 00 aKTUBAIIMU TIPOLIECCOB
HeliporeHe3a. BeposITHO, 3TO MOXeET MMETh BaXKHOE
3HAaYe€HNE B BOCCTAHOBJIEHMM YHCJICHHOCTHU IIOITYJIsI-
UM TOPMO3HBIX UHTEPHEWPOHOB, 9KCIPECCUPYIOIIUX
HapBaJIb,OyMWH, YaCTUYHO YTPAauYEeHHOM ITOCJIE BO3ICii-
CTBUSI TUIOKCHUM.
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PARVALBUMIN EXPRESSION IN CELLS OF THE SUBVENTRICULAR ZONE

AND THE EFFECT OF ACUTE HYPOXIA ON THESE CELLS
IN EARLY POSTNATAL ONTOGENESIS OF RATS

L. I. Khozhai** and V. A. Otellin“
¢ Pavlov Institute of Physiology, Russian Academy of Sciences, St. Petersburg, Russia
*e-mail: astarta0505@mail.ru

This study aimed to reveal parvalbumin (PVA) expression in cells of the subventricular zone (SVZ), identify the
morphological type of these cells, and estimate the effect of acute hypoxia on the size of this cell population in
the Wistar rat neonatal period. PVA-expressing cells were revealed immunohistochemically using Abcam rabbit
polyclonal antibodies to this calcium-binding protein. Rats were exposed to hypoxia in a special chamber with
7.8% oxygen in a breathing gas mixture. The brain was examined in the neonatal period on postnatal days 5 and
10. It was found that the SVZ, both in control and experimental rats, contains PVA-expressing cells of the same
morphological type, which represent migrating immature neuroblasts (type A). In control animals, throughout
the entire neonatal period, the number of these cells remains constant, accounting for more than 20% of the total
cell population. Perinatal hypoxic exposure leads to increase the number of PVA-expressing cells, as well as the
total number of cells, in the SVZ (to 33%). Thus, perinatal hypoxia activates neurogenesis in the SVZ during the
neonatal period. In the same period, some neuroblasts express PVA and may reach a certain degree of differen-
tiation of their neurotransmitter phenotype.

Keywords: subventricular zone, parvalbumin, perinatal hypoxia, neonatal period
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