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Bomnpochl cTaHOBJIEHUS TOJIOBHOTO MO3Ta BO BpeMsl paHHETO MOCTHATaJIbHOTO MEPUO/Ia U BO3AEHUCTBUSI B 3TO
BpeMsl MepUHATATIBHON TMITOKCHM, KOTOpasi MOXET MPUBOIUTH K PA3BUTUIO HEMPOTICUXUYECOM TMaTOJIOTHH,
OTHOCSTCS K UMCITY aKTyaJIbHBIX MEIULIMHCKUX Y COLMAIbHBIX TTP0o0JieM. MI3BECTHO, YTO SIAPBIIIIKKA HEHPOHOB
HEOKOPTeKCa OCYILECTBIISIIOT OMOCUHTE3 CyObeNMHULl pPUOOCOM U YYACTBYIOT B Pa3IMYHBIX MOp(OreHeTu4e-
ckux npotieccax. [1pu nsydyeHuu Bo3aeiicTBUS TepUHATAIbHOM TMITOKCUM Ha pa3BUBAIOIINICSI TOJIOBHOM MO3T
(Ha Monenu sH1edaTonaTUM HOBOPOXKIEHHBIX) BbISIBJIEHBI U3MEHEHUS B YJIbTPACTPYKTYPHOI OpraHu3auuu
SIPBIIIEK HEMPOHOB HEOKOPTEKCA M YMCIIEHHOTO COOTHOIIIEHUSI X TUTIOB. Y KOHTPOJIbHBIX JKMBOTHBIX 1O Me-
pe pa3BUTHS B HEOHATAJIbHBIN MTEPUO UMEET MECTO YBEIWUYEHUE YUCTIA SIAPBIIIEK KaK TPaHyISIpHOTO, TaK U
PETUKYJISIDHOTO TUIIOB, UTO MOXeET OBITh cBsi3aHO ¢ TiponieccuHroM pPHK. IMosiBneHre K KoHIly HEOHaTab-
HOTO Iepuoja CKOIUICHUN IpaHyl — CyObeIUHUII puOOCOM BO3JIE SIIepHOI MeMOpaHEI siipa — MOXKET ObITh
cBsi3aHO ¢ auddepeHIMPOBKOM HEPBHBIX KJIETOK U (DOPMUPOBAHMEM 1IEPOXOBATOTO SHAOIIA3MaTUYECKOTO
petukynyma. B Hactosiieii paborte ycTaHOBJIEH (haKT MU3MEHEHUST YUCJIEHHOTO COOTHOIIIEHUS TPaHYJISIPHOTO U
PETUKYJISIDHOTO TUTIOB SIIPBIIIEK B SIIpaxX HEMPOHOB TTOC/IE BO3AEHCTBUS MEPUHATAIBHOM TMITOKCUY TI0 CpaB-
HEHMIO C KOHTPOJbHBIMU 3HaueHUsIMU. [loydeHHbIe pe3yabTaThl 1al0T OCHOBAaHUE IMpeAroarath, YTo sii-
PHILIKY sIIep HEMPOHOB HEOKOPTEKCA SIBIISIIOTCS MUIIIEHBIO BO3IEUCTBYS IEPUHATAIBHOM TUTIOKCUH, T.€. 3Be-
HOM B ITaToreHese 3Toro 3aboJjieBaHus. IlpuMeHeHue peHnOyTa (HOOTPOIHOIO IIpenapara, IIpOru3BOIHOIO
T'AMK) nocne Bo3aeiCTBYS TUTTOKCUU BBISIBUJIO €r0 BJIMSTHUE HAa UYMCIIEHHOE COOTHOIIIEHUE Pa3HbIX TUTIOB
SIAPBIIIEK, KOTOPOE He OTJINYAIOCh OT KOHTPOJIBHBIX BeIMYMH. BeposiTHO, HeHnOYT MOXeT OKa3bIBaTh HEli-
POTIPOTEKTOPHBII 3 DEKT, BO3AEUCTBYS Ha yAbTPACTPYKTYPHYIO OpPTaHU3AIUIO SIAPHIIIEK siaep HeiipOHOB
HeoKopTeKca.

Karouesnie crosa: TpaHyJISIpHBINA U PETUKYJISIPHBII TUITBI SIAPBIIIEK, HEUPOH, HEOKOPTEKC, EpUHATAIbHAS T -
MOKCHSI, HCOHATAJIbHBIN MEPUOL,
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BBEAEHWE

B HacTos1ieM MccienoBaHUM Mbl COCPEAOTOUYMIN
BHUMaHME Ha Meproae HOBOPOXIASHHOCTH, KOrIa aK-
TUBHO IIPOTEKAIOT MIPOIECChl amalTalliid K HOBBIM
YCJIOBUSIM CYILIECTBOBaHMS (M3MEHEHME TUIIOB JIbIXa-
HUS U TIUTaHUsl, BO3AEHCTBUE UBMEHUBILEHACS TEMIIE-
paTtyphbl, rpaBuTanun). B 310 Bpems peanusyrorcs 3a-
IpPOrpaMMHUPOBAHHBIE TUCTOTCHETUYECKUE ITPOLIECCHI
npojudepanuu, MUrpanud u auddepeHIupoBKU
BCEX CTPYKTYPHBIX 3JIEMEHTOB HEpBHOI TKaHU. IIpo-
WCXOIUT CTAaHOBJIICHHWE M YHOPSOOYEeHHE CJIOeB He-
OKOpTeKca, aKTUBHO IPOTEKalOT CUHANTOIreHe3 U aH-
ruoreHes. B 3To BpeMsi, Kak CBUAETEIbCTBYIOT MHOTO-
YMCJIEHHbIE JaHHBIC JINTePaTypPHl U ITIOATBEPXKIaloIIne
WX HaIllM COOCTBEHHBIC HAOJIOIEHNS, TOJJOBHOI MO3T

OTJINYAETCs BBICOKOI YYBCTBUTEJIBHOCTBIO K BO3IECH-
CTBMIO HeOaronpusaTHEIX (pakTopoB cpens! [1]. Cpenu
HUX CYIIIECTBEHHOE MECTO MPUHAIJIEXXUT YacTO BCTPE-
Yalolencs TMIOKCUM-UIIEMHUU, KOTOpasi IPUBOIUT K
pa3BUTUIO SHILedaTonaTuM HOBOPOXIECHHBIX U €€
MPOSIBJIEHUSIM B BUJIIE HEPBHO-TICUXUYECKUX 3abosie-
BaHUI U PACCTPOMCTB Ha BCEX ITAIAX MOCIECAYIOLIETO
oHTOoreHe3a. OTnajieHHbIE MOCIEACTBUS TepUHATAIb-
HOIi TIaTOJIOTUM OOYCIOBJIMBAIOT OCHOBHbBIE HEBPOJIO-
rMYecKue HapyleHUs — 3a0epKKy MOTOPHOTO, TCH-
XWYECKOTO, PEUYeBOT0 Pa3BUTUSI, PACCTPOMCTBA MpPO-
1IECCOB TMaMsiTW, BHUMAaHUS, 5SMOLMIA, CHa, U
3aHUMAIOT MEPBOE MECTO CpPEIM BCEX 3a00JieBaHUM
HEPBHOM CHCTEMbI B IE€TCKOM BO3pacTe.

B mocnenHue roapl Mpu M3ydeHUU MEXaHU3MOB TIe-
pUHATAIbHBIX OBPEXIEHU TOJJOBHOTO MO3Tra U psiaa
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JIPYTUX BHYTPEHHUX OPraHOB IOJIyYMJIO PacIipocTpa-
HEHME TIPENCTaBIeHUE O CTpecce JHIoIUIa3MaTuye-
ckoro petukyyiyma (COP). DTa peakiiysi MUHULIUUPYeT-
cs UIIeMueit, BocraJleHUEM U BO3IEeMCTBUSIMU APYTUX
HeOJIaronpusaTHEIX (PAaKTOPOB, UTO IIPUBOAUT K HaApy-
IIEHUIO OCHOBHBIX (PM3MOJIOTUYECKUX (DYHKIIUIA JaH-
HoIf opraHe/utbl. K MX 4nciy, Kak MI3BECTHO, OTHOCSIT-
¢S TIpoleCChl CBOpauynMBaHUs OeKoB (donmuHr Oe-
KOB), BHYTpUKJIeTOYHOe xpaHeHue Ca?* u cuHTe3
HEHACBIIIEHHBIX XUPHBIX KHUCJIOT, CTEPUHOB U docC-
¢onunumos. HapyleHue maxe OOHON U3 3THUX
GQYHKIIMHA MOXET MPUBECTU K “HATIPSIKECHUIO HIO-
M1a3MaTUYECKOro peTuKyjaymMa”, ero cTpeccy 3a
CUET HAKOMJICHUS B HEM HEJaBHO CUHTE3UPOBAHHBIX
HeCITUpaan30BaHHBIX poTenHOB [1—3]. I1pm sToM
MBI He HaIlJIU JaHHBIX B OTHOILICHUUW peaKLWii sii-
pHILIEK siAep HEMPOHOB Ha IMepUHATAJIbHYI TUIIO-
kcuio [4—6]. IToaToMy IIpencTaBiigeTcsl aKTyaJlbHbIM
WUccea0BaHre YYaCTUS SIIPBIIIEK B OTBETHBIX PeaKIIM -
SIX Pa3BUBAIOIIETOCS MO3ra Ha BO3IEHCTBUE TUIO-
KCHUU, YTO MOXET PACIINPUTh 3HAHUSI U B OTHOLIEHUU
naToreHesa sledaionatiii HOBOPOXIEHHBIX.

3agavueil HaACTOSIIEr0 HCCIeOOBaHUS SIBUJIOCH
N3y4yeHHUE YIbTPACTPYKTYPHBIX XapaKTePUCTUK SI]I-
pHILIIEK Saep HelipOHOB CEHCOMOTOPHOIT 00JIaCTH He-
okoprtekca Kpbic B panHuit (I15) u mosmawmii (I110)
HEOHATaJbHbI EPUOBI TTOCJIE BO3AECCTBUS MEpUHA-
TaJbHOI TUMIOKCUM 1 IOCJIEIYIOIIEeTO IIPUMEHEHUS
¢enudyra (rmpenapara, npousBogHoro FTAMK) (man-
Hoe (PyHIaMEeHTaJIbHOE UCCIeOBaHNE OPHUEHTUPOBA-
HO Ha HYXIbI KIIMHUKU).

MATEPUAJIBI U METOINKA

B murepaTtype rocnmoacTByeT 000CHOBAaHHOE MHE-
HUE O TOM, YTO IJISI MOJIEJIMPOBaHUS dHIedasonaTui
HOBOPOXIIEHHbIX HauboJjiee TPUTOAHBI T'PbI3yHbLI. B
TaHHOI pabOTe MCIIOJIB30BaHBI HOBOPOXKIEHHBIE KPhI-
col TmHUM Wistar, mojydeHHbIe M3 MUToMHMKa MHCTH -
tyTa pusuonaoruu um. U.I1. INaBnoa PAH.

Bo3zoeiicmeue cunoxkcuu. BozneiicTBue runokCum
Ha MO3T HOBOPOXIEHHBIX KPBIC OCYIIECTBIISIM Ha
2-e¢ MOCTHAaTaJbHBIE CYTKHU. DTU XUBOTHBIE MTOMEIIA-
JIUCh Ha 1 94 B KaMepy ¢ TIPOTOYHOI ra30BOI CMECHIO,
coaepxaiieii: Kuciopona — 7.8%; yriaeKHUcCIoro raza —
0.4% wu azora — 91.8%, mpu temmeparype — 21.3—
23.0°C u HOpMaJIbHOM OOIllIeM naBieHuu. B paborte
OBLJIO UCITOJIL30BAHO 3 IPYIITLI (KMBOTHBIX: 1 3KCIepu-
MEHTaJIbHas TpyIIa — KPbICHI, IOABEpraBIuecs B 6a-
pokamMepe BO3IEHCTBUIO TUIIOKCUM; 2 3KCIECPUMEH-
TajbHas Ipylna — KPbICHI, ITOJyYaBIIME ITOCJIE BO3-
IEeNCTBUS TUIIOKCUU (HeHubyT, 3 KOHTPOJIbHAS
rpyIlia — WHTAKTHBIE KMBOTHBIE TOTO XE BO3pacTa.
Kaxknast rpynma cogepkaa 1o 8 Kpbic.

Cpeocmeo papmaxoaozuueckol rxoppexuuu. OeHu-
OyT (HOOTPOIHBIN Mpenapar, CUHTe3UPOBAHHbIN Ha
ocHoBe TAMK u 3aperucrpupoBaHHbIil B PD kaxk ne-
KapCTBEHHOE CPEICTBO) BBOAWJIM MOIKOXHO B Tepa-
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neBTUYECKOM mo3e 15 mr/kr B TeueHue 10 mHeii mmocie
BO3IeiiCTBUS TUIIOKCHU.

Daexkmponnomukpockonuveckuii memoo. st ynb-
TPACTPYKTYpPHOIO HcciiefoBaHusl (hparMeHThl CEH-
COMOTOPHOI 00JIacTM HEOKOpTEeKCca KpbIC Ha 5-€ U
10-e moctHatanpHbie cyTKH (I15 1 I110) pukcupoBaan
B 2.5% pactBope rmotapanbaerviaa Ha 0.1 M docdar-
HoM Oydepe (ph 7.4) ¢ mobaBieHUEM caxapo3sbl, J10-
TMOJIHUTEIbHO (pUKCcHpoBaM 2% pacTBOPOM TETPOK-
cU/ia OCMUS U 3aKJII0YaJIv B 3NOH. M3 OJI0KOB nenanu
MOJTYTOHKHWE CPE3bl U OpUEHTUpOBaIU Oyiok Ha [II-1Y
CJIOU, TJe MPUCYTCTBYIOT HOPMOXPOMHbBIE MUPaMU/I-
Hble HEUPOHBI. YIBTPATOHKME CpPE3bl MOJydyaiu Ha
ynerpatoMe LKB-III, koTopblie moMeliaan Ha CETKU U
KoHTpacTupoBanu 1.5% pacTBopom ypaHmiIalerara u
LIUTPATOM CBUHILIA. YJIBTPATOHKUE CPE3bl aHAJIU3UPO-
BaJIy MOJ1 3JIEKTPOHHBIM MUKpPOCKOonoM drpmbl Tecnai
G2 Spirit (FEI, I'epmaHust) 1mpu ycKOpsIIomieM Hampsi-
xeHuu 70 xB.

Memodbt cmamucmuueckoi o6pabomxu. AHaAIN3
MAHHBIX TTPOBOIWIIN HA M300paXeHUSIX, TTOJYICHHBIX
MpU UCCIEeNOBaHUM MaTepuayjia TMOM 3JSKTPOHHBIM
MUKPOCKOITOM. [IJIsI CTaTHCTYEeCKOTO aHaIn3a JaHHBIX
B KaXXIOH TpyIie u3 8 SKUBOTHBIX: KOHTPOJIbHAS TPYTI-
Ma, BO3IeHCTBUE TUIOKCU, BO3AECMCTBME TUTTOKCUU U
npuMeHeHHe (peHuodyTa, 0bu10o B3sTO Mo 100 n3obpa-
JKeHWM, Ha OCHOBAaHMM KOTOPBHIX OBUIM PacCUMTAHBI
MPOLIEHThI MPUCYTCTBUS B SIAPAX SAPILIEK IPaHyJIsSIp-
HOTO M PETUKYJISIpHOTO TUIIOB. CpaBHEHMNE YaCTOTHI
MPUCYTCTBUS TOTO WJIXA IPYTrOro THUIIA ANPBIIIEK IIPO-
BOJIMJIMCH C UCTIOJIb30BaHueM Kputepus X2 . [TocKoib-
Ky CyMMa 4acTOT SIIPBIIIEK TPaHYISIPHOTO U PETUKY-
JsipHOTO TUTIOB paBHa 100%, TO pe3yIbTaThl, TOJTyJeH-
HBIE TIPY CPAaBHEHWH YaCTOT BCTPEYAEMOCTH SIAPHITITEK
IPaHY/ISIPHOTO TUIIA Y PETUKY/ISIPHOTO TUIIA, TTOJTHO-
CThIO COBITAIAIOT.

PE3VYJIbTATDbI

Hccredosanue koumponvHvix ncusommuvix. Y KOH-
TPOJBHBIX KPHIC B HEOHATAJbHBIN MEPUON B SApax
MUpPaMUIHBIX HEMPOHOB CEHCOMOTOPHOM oO6JlacTu
HEOKOpTEeKCca BBISIBJICHBI pa3HbIe THITHI SIOPBIIIEK,
OCHOBHBIMHU M3 KOTOPBIX SIBJISTIOTCS TPaHYJSIPHBIN U
PETUKYJISIPHBIN, OTINYAIOIIUECs Pa3IUYHBIM COOTHO-
IIeHWEeM TPaHyJISIPHOTO M (HOPWLIIPHOTO KOMITO-
HEHTA.

Ha I15 (B panHMii HeoHATaJbHBINA IeprOa) Y KOH-
TPOJIBHBIX KpPBIC B sapax OOJIbIIMHCTBA HEWPOHOB
omnpenensieTcs 2, u3peaka 3 3KCLIEHTPUYHO PacIioyio-
JKeHHBIX SIIPBIIIKA, KaK MpaBujIo, MpuieXaliux K Ka-
pUOJIEMME, U COCTOSIIMX U3 TPaHYJISIPHOTO KOMIIO-
HeHTa (I'K). Takue sapbIIIKW MPEACTaBISIOT TpaHy-
JISIPHBIM THIT U COCTaBISAIOT 72% OT oOIiero 4mcia
SIIPBIIICK, MPUCYTCTBYIOLINX B SIAPAX UCCIETOBAHHBIX
HEUpOHOB. ¥ TakuX SAPBINIEK C1a00 BbIpaXKeH ILUIOT-
HbI1 dudpmusipHbii KommoHeHT (ITPK), B Hux mpu-
CYTCTBYeT HeOosblnoe 4uciao (2—4) HYKIEOJSIPHBIX
Ne 6
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Puc. 1. ComaroceHcOpHas 001aCTh HEOKOPTEKCA KPBICHI
Ha [15. YnbrpacTpykTypHasi opraHu3aius siIpblllKa rpa-
HyasspHoro tumna. Konrpons. ¥B.30 000 (MacirtabHast au-
Heiika = 1 Mkm). DFC — dense fibrillary component \ rioTHbIi
dubpwnisipabiii KomrtoHeHT; FC — fibrillary centre\¢uopur-
JIIPHBIA LIEHTP.

nakyH. Ha aToMm cpoke nccienoBaHusl B siapax HEMpo-
HOB BBISIBJICHBI U SIIPBIIIKY, TIPEACTABISIONINES PETUKY-
JsapHBIA ™I (MX 25%). OHU comepskaT, B OCHOBHOM,
TUTOTHBIN (pubprisipHblii KomnoHeHT (ITPK) (puc. 1) .

B sinpax HeiipOHOB BCTpeUYaroTCs SIAPHILIKU, COASP-
Xalye Kak TPaHyJSIpHBbIMA, TaK U (PUOPMILISIPHBIA
KOMITOHEHTHI B paBHOM KoJindecTBe. Takux siaphIlieK
Majio, 3% OT oOlIero 4ymuciaa UCCICIOBAHHBIX SIIPbI-
LIeK, TP 3TOM MEXIY SIIPBIIIKOM U KapUOJIeMMOI
s7pa, Kak MpaBUIo, MPUCYTCTBYIOT CKOTUJIEHUST CyOb-
eIMHUIL pUOOCOM M PparMeHTHI reTepOXpoOMaTHHa, ac-

OTEJIJIUH wu np.

COLIMMPOBAHHOTO C SIAPBIIKOM. [ToydeHHbIe TaHHbIE
COTJIacyloTCsl C HAOIIOACHUSIMU IPYTUX aBTOPOB |5, 7].

Ha IT10 (B mo3nHuii HEOHATAIbHBI MTEPUO) Y KOH-
TPOJIBHBIX XKUBOTHBIX pazMep SIAPHIIIEK YBEIUUNBACT -
cs1, OHM MOTYT 3aHMMATh KaK IIEHTPaJIbHOE ITOJIOXKEe-
HUe, TaK 1 IPUJIeXaTh K simepHoit obosouke. I1o cpas-
HeHuio ¢ [I5 Bo3pacraer KOJIMYECTBO SIAPBIIIEK
petukyisipHOTO THIIA (10 35%), B HUX YBEIMIUBAIOTCS
noJist GUOPUIISIPHOTO KOMITOHEHTa M YUCJIO MEJIKUX
duobpunnsapueix ueHtpoB (PLI) (puc. 2a). B 30He
TIDK nosBasieTcss TpaHyJUISIPHBIM KOMIIOHEHT (CKOTI-
JieHue cyobenquHul pubocom). CiienyeT OTMETUTH 00-
Jiee BBICOKYIO CTeTeHb TuddepeHIIUPOBKY NEPUKapU-
OHa HeMpOHOB IT0 cpaBHEeHMIO ¢ 15, HabMogaOTCsa Ha -
JaJibHBIE  3TaIllbl  (POPMHUPOBAHUS  IIIEPOXOBATOTO
SHAOTIIA3MaTUYECKOTO PETUKYIyMa.

Hccnedosarue xcueomubix nocae 030ecmeuss euno-
xcuu. Ha I15 mon Bo3aeiicTBUEM TMITOKCUM U3MEHSIIOT-
Csl KaK MOJIOXKEHUE SIAPBIIIEK B SApe, TAaK U COOTHOIIIE-
HUE B HUX YJIbTPACTPYKTYPHBIX KOMITOHEHTOB. YBEJN-
YUBAETCI YMCIO HEUPOHOB, B KOTOPBIX SAPHIIIKU
pacnojaraloTcss mo Iiepudepur sapa B HENoCpel-
CTBEHHOI OJIM30CTHU OT SIACPHOIT MEMOpaHHI, ee Mop U
paclIMpeHHOro NepuHyKIeapHOro npoctpaHcTea. Co-
OTHOIIIEHWE TUIIOB SIApbINIEK cocTaBisieT 40% rpaHy-
asipHoro Tuma u 60% petukyisipaoro, (1, N=100) =
=25.06, p < 0.001 (1o cpaBHEHUIO C KOHTpoJieM). B
SIIPBILIKAX TIOCJIEAHErO TUIIAa BO3PACTaeT IOJIsl CBET-
JIBIX KPYIHBIX (MOpWLIIpHBIX LIEHTPOB (puc. 2b). On-
HOBPEMEHHO YBEJIMUYMBAETCS YMCIO HEKPYMHBIX SII-
pBIIIEK C MEJIKUMU (PUOPMIUIIPHBIMU IIEHTpaMU,
okpyxeHHbIMU [IDK (puc. 3a). Bo Bcex simpbIiikax
MMeEET MECTO BhIpAXXEHHOE YBEJMYEHUE TPAHYISIPHOTO
KOMITOHEHTA.

Puc. 2. ComaroceHcopHast o61acTh HeokopTekca Kpbichl Ha [110. (a) — ynbTpacTpyKTypHast opraHu3auus siapbiiika ¢hpudpusuisip-
Horo tuna. Kontpoinb. ¥YB. 40000 (MacmTabHast 1uHeiika = 1 MkM); (b) — SApbIIIKO (GUOPUIIISIPHOTO TUIIA C YBEJIMYEHHBIM
TMIOTHBIM (GUOPUIIIISIPHBIM KOMITIOHEHTOM 1 BO3POCIIUM YUCIOM MeIKUX GuopuiisipHbix HeHTpoB. ¥YB.40 000 (MmaciitabHas
nuHelika = 1 MkMm). GC — granular component\rpaHyJsipHbiit komnoHeHT; DFC — dense fibrillary component\riotHslii ¢hubdpui-
ssipHblii KomnoHeHT; FC — fibrillary centre\uopuisipHblii LIEHTp.
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Puc. 3. ComaTtoceHcopHas o6iacTh HeokopTekca Kpbic Ha [15 u [110 mocne Bo3meiicTBus epuHATAIBHON TUITIOKCUU. (a) — S~
PBILIKY (PUGPUILISIPHOTO THIIA C YBEJTMYESHHBIM YMCIIOM MEJKUX (DUOPUILISIPHBIX IEHTPOB 1 TECHO MPUJIEXKAIIUX K PACIIPEHHOMY
MepUHYKJIEaPHOMY ITPOCTPAHCTBY; YMEHbILIEHUE YKCIa rpaHyil — cyobenquuul pudocom (I15). Yeenuuenue 60000 (MaciuraGHast
nuHelika = 1 MkM); (b) — sapsiku GUOPMIUIIPHOTO TUTIA, TIpeobIagalolre B IApe; KOHIIEHTPAWS TPaHyJISIPHOTO MaTepuana y
nepuHykieapHoro rpoctpaHcta (I110). Yeennuenue 60 000 (MaciuTabHas tuHeiika = 1 Mkm). GC — granular component\rpaHy-
nsipHblii KomnoHeHT; DFC — dense fibrillary component\rmiotHblii pubpuisipHsiii komnoneHT; FC — fibrillary centre\cdubpun-
nsipHbIi eHTp. LFC — little fibrillary centre\menxkuii ¢puOpvIISIpHBIN LEHTP.

Ha IT110 (x xoHIy HEOHATaJILHOIO IIEpHOaa) y XKHU-
BOTHBIX, IEPEHECIINX [IEpUHATAIbHYIO TUTIOKCUIO, U3-
MEHSIETCSI YNCIIEHHOE COOTHOIIIEHNE TUMOB SAPHIIIEK:
SIPBIIIKY TPaHYJISIPHOIO THUIIA COCTaBIdIoT 45%, a pe-
TUKyJIsspHOTO 55% x2(1, N = 100) = 8.08, p = 0.005,
(ripu 3TOM 75% M3 HUX comepXUT KpymnHble DI, a
25% — menkue ML, yTo HE OTMEYAIOCh B KOHTPO-
e, puc. 3b).

OTMeueHHbIe U3MEHEHUS YIAbTPACTPYKTYPHOI op-
TaHU3alUU SIAPBIIICK MOCe BO3ACUCTBUY TMIIOKCUU
COYETAIOTCS C ONMCAaHHOM HaMU paHee B aHAJIOTMYHbBIX
9KCIEepUMEHTAX 3amepXKoi auddepeHInPOBKYU Hel-
poHoB [8]. O0 3TOM roBOpsT cj1aboe pa3BUTHE LIMTO-
TUIa3MBbl U €€ MaJIblii 00beM, MPAKTUUYECKU MOJTHOE OT-
CYTCTBUE IMPU3HAKOB YCJIOXHEHMS IISPOXOBATOTO U
[JIaJIKOTO SHIOMIa3MaTUUECKOTO PETUKYTYMOB.

Ilpumenenue genubyma. B s3kcnepuMeHTax C UC-
MoJib30BaHueM (heHMOyTa (MIperapaTa, IIPON3BOIHOTO
T'AMK) BBISIBUIIO €T0 BIMSIHIE HA YMCISHHOE COOTHO-
IIIEHUEe Pa3HBIX TUIIOB SIAPBILICK B siApax HEMPOHOB
nocJje Bo3aeiicTBus runokcuu. Tak, Ha I15 mocie Bo3-
JIefiCTBUSI TUTIOKCUM U BBeleHUs (heHUOyTa TUIIBI ST -
pBILIEK pacnpeaessiich CIeIyIOM o0pa3oM: rpa-
HYJISIPHBII TUIT COCTaBISI 55%, a peTUKYJISIpHbIi 45%,
x2(1, N =100) = 4.5, p = 0.034, T.e. IO CPaBHEHUIO C
KUBOTHBIMMU, TIEPEKUBIIMMU TOJILKO BO3IeiICTBUE T~
MOKCUM, YHUCJIO SAPBIIIEK TPaHyISIPHOTO TUITIA BO3pac-
TaJlo, a PETUKYJISIPHOTO TUIIAa CHUXKAJIOCh. BeposiTHO,
¢eHubyT MOXET OKa3bIBATh BIMSIHIE HA CTPYKTYPHYIO
OpraHu3aluIo SAPHILIEeK (XOTSI OTJNYME OT KOHTPOJIS
BCe ellle ocraercs 3HauuMbIM: x2(1, N = 100) = 8.79,

KYPHAJ 3BOJIIOLIMOHHON BUOXUMUU U GHU3NOJIOTUU

p =0.003). Ha IT10 axcriepuMeHTa pe3yabTaT OKa3ajcs
pa3uTeNbHBIM: MOCJIE BBEIEHUS TIperapara Yucjio TU-
OB SIAPBIIIEK ITPAKTUYECKU HE OTIMYAIOCh OT KOH-
TPOJIbHBIX BeJ4urH (70% siapblllieK rpaHy/ISIPHOTO TH-
na u 30% peTuKyJIsSIpHOTO THIIa TPOTUB COOTBETCTBEH-
HO 65% u 35%,) 1 Ha BBICOKOM YPOBHE 3HAYNMOCTH
OTJIMYAJIOCHh OT YMCTO T'MIIOKCHUYECKOro BO3IEHCTBUS,
x*(1, N=100) = 12.79, p = 0.001. ITpu 5T0M pasau4us
MEXy TMPOLIEHTOM SIAPBIIIEK IpaHyISIpHOro TUIIa Ha
I15 u IT10 nocse Bo3aeicTBUSI TMIIOKCUU C UCTIOJIb30-
BaHUeM Ipernapara 3HauuMbl: ¥2(1, N=100) =4.8, p=
=0.028 (puc. 4). D10 MO3BOJISET IIpeAIlojiaraTb, 4To
GeHnOYyT MOXeT o00JagaTh HEUPONPOTSKTOPHBIM
CBOMCTBOM.

OBCYXIEHMUWE PE3VIIbTATOB

Ha namem matepuane, KacarolleMcsi BO3pacCTHOM
IMHAMUKU, U B DKCIIEPUMEHTAX C BO3ACHCTBUEM IIc-
pUHATaAJIbHOM T'MIIOKCUM MPOSBIISIETCS BbICOKAS AUHA-
MWYHOCTb YABTPACTPYKTYP SAPBILIEK W3Y4YaBIIUXCS
HEOKOPTUKAJIbHBIX HEMPOHOB, B PE3YJIbTATE YETO U3-
MEHSIOTCS 4acTOTa BCTPEYAEMOCTU M COOTHOLICHUE
TUIOB sApbilIeK. K HacToseMy BpeMeHU UMMYHO-
OUTOJIOTaMU M OMOXMMHUKAMMU IIOJIydeHBI HOAaHHEBIE,
TIO3BOJISIOIINE CYIUTh O (PYHKIIMOHATBHOW POJIM OT-
NEJIbHBIX YABTPACTPYKTYP SAAPBINIEK Pa3HBIX THUIIOB.
Tak, oTME4eHHOe HaMU M3MEHEHUE KOJIMYeCTBa rpa-
HYJISPHOTO KOMIIOHEHTA HAa MPOTSKEHUU HEOHATAIb-
HOroO Mepuolia, KOHLEHTpALWsd TPaHYJISIPHOTO KOM-
MOHEHTAa y siAepHOIl MEMOpaHEbI U €€ TIOp MOTYT pac-
cMaTpuBaTbCs KaK HayalbHBIA 3Tal TpaHCIoOpTa
Ne 6
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Puc. 4. CymmapHbie rpadMKy 4aCTOThI BCTPEYaeMOCTHU SIIPBIILIEK IPaHYJISIPHOrO THMA (a) X peTUKYJIsipHOro Tumna (b) B IIpoLeHTaX
co cranaaptHbeiMu otbkamu (H% + SE), pannuii (P5) u mo3nHuii (P10) HeoHaTa IbHBII TTEPUO/IbI.

cyobeauHML, pUOOCOM B LIMTOILIA3My HEMPOHOB [6],
IIe OHU OyIyT yJacTBOBaTh B I PepeHIINPOBKE HEM -
poHOB. IHTepecHO, YTO B TeUeHHE HEOHATAIILHOTO Te-
puoaa BO3pacTaeT YMCIO SIAPBILIEK PETUKYISIPHOTO
TUIIA, COAEPXKAIIUX, B OCHOBHOM, TIJIOTHBIN (UOPUII-
nsipHbIid KoMItoHeHT (ITMDK), cocTosimmii n3 TOHKUX
TUIOTHO yIaKOBaHHBIX (hMOPUJIJT BBICOKOI 3JIEKTPOH-
HOI TJIOTHOCTU. 34eCh BBISIBICHBI OEJIKU, YYaCTBYIO-
muye B aTtanax npoueccunra pPHK, u puGonyk-
JICOTIPOTEMHOBBIE KOMILIEKCHI, CoaepKalllie Majble
aapeiiikoBelie PHK [5, 9]. TlosiBmenue xe Ha 110
CKOIUICHUS CYOBEeAUHUIL pUOOCOM MOXKET OBITh CBsI3a-
HO C pa3BUTHUEM Mpolecca TuddEpeHIMPOBKU HEPB-
HBIX KJIETOK, KOTla B MX LIMTOILIa3Me HauuHaeT (op-
MUPOBATBLCS LIEPOXOBAbIA 3HIOIIA3MaTUYECKU pe-
TUKYJIYM.

B HacToseit pabore yctaHOBISH (DaKT M3MEHEHUS
COOTHOIIIEHUSI TUIIOB SIAPBIIIEK MOCJIE BO3ACHCTBUS
nepuHaTaabHOM TUITOKCHU. IT1OCKOIBKY HaIll DKCIIe-
PUMEHTHI IIPOBEACHBI Ha MOIEIN dHIe(haTonaTu HO-
BOPOXIEHHBIX, €CThb OCHOBaHHUE I10JaraTh, 4TO U SII-
PHILIKY SIIep HEMPOHOB HEOKOPTEKCa SIBIISTIOTCSI MU-
IICHbIO BO3ACMCTBUSI TUIIOKCUM, T.€. B IIaTOreHE3
sHIIedaonaTuii BOBJICYEHBI U SIAPBIIIKY HEMPOHOB.
VYBenuueHue 4ucCiaa SOPBIIIEK PETUKYISIPHOIO TUIIA
ocJjie BO3IeiiCTBYUSI TUITIOKCUM, B KOTOPBIX BO3pacTaeT
YMCJIO KPYIHBIX U MEJIKUX (UOPUIUISIPHEIX LIEHTPOB,
npeamnosaraeT HapylleHUe IPoLeCCOB TPAaHCKPUIILINU
reHoB pPHK [9, 10]. Yto kacaeTcsi uHTepIipeTalliu
(daxkTa NoJIOXKUTEJIbHOTO BAUSHUS (peHuOyTa Ha U3Me-
HEHME YMCJIIEHHOIO COOTHOIIEHMSI THIIOB SIIPBILIEK
IIOCJIe BO3IEMCTBUS TMIIOKCUN, BO3Bpalliasl €ro K KOH-
TPOJbHBIM 3HAYEHUSIM, TO OHA Ha HACTOSIIEM 3Tare
WCCIeOBaHN 3aTPYAHUTEIbHA, U MOXET ObITh CBE/E-
Ha TOJIBKO K ITPEAIIOJOXEHUIO O HEPOIIPOTEKTUBHOM
cBolicTBe (peHMOyTa B HEOHATAIILHBIN MEePUO pa3BU-
Tnsa [11, 12].

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU
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ctBuM ¢ “IIpaBuinamu mpoBeneHsT paboT C UCTIOJIb30BaHUEM
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Nucleolar Ultrastructure in Neurons of the Rat Neocortical Sensorimotor Area
during the Neonatal Period after Perinatal Hypoxia and Its Pharmacological Correction

V. A. Otellin® #, L. 1. Khozhai¢, T. T. Shishko* and , and E. A. Vershinina“
¢ Pavlov Institute of Physiology, Russian Academy of Sciences, St. Petersburg, Russia

*e-mail: v.otellin@mail.ru

The issues of brain morphogenesis during the early postnatal period and the effect of perinatal hypoxia there-
upon, which can lead to the development of neuropsychic pathology, are among the major medical and social
challenges. It is well known that the nucleoli of neocortical neurons synthesize ribosomal subunits and are in-
volved in various morphogenetic processes. When studying the effect of perinatal hypoxia on the developing
brain in the model of neonatal encephalopathy, we revealed ultrastructural changes in the nucleoli of neocortical
neurons and in the numerical ratio of their types. In control rats, as they develop in the neonatal period, there is
an increase in the number of both granular and reticulated nucleolar types, which may be due to ribosomal RNA
(rRNA) processing. By the end of the neonatal period, the emergence of granular agglomerates (ribosomal sub-
units) near the nuclear membrane may be due to nerve cell differentiation and the biogenesis of the rough endo-
plasmic reticulum. In the present work, we established the fact of changing the numerical ratio of the granular
and reticulated nucleolar types in the nuclei of neocortical neurons after perinatal hypoxic exposure of experi-
mental vs. control rats. Our data suggest that the nucleoli in neocortical neurons are the targets for the exposure
to perinatal hypoxia, i.e. a link in the pathogenesis of this disease. Post-hypoxic administration of Phenibut (a
GABA derivative, nootropic drug) corrected the pathogenetic effect of perinatal hypoxia by restoring the numer-
ical ratio of the nucleolar types in neocortical neurons, which is inherent to control rats. We assume that Phenibut
can exert a neuroprotective effect through its ability to affect the nucleolar ultrastructure in neocortical neurons.

Keywords: granular and reticulated types of nucleoli, neocortex, perinatal hypoxia, neonatal period
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