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Co3peBanue NO-epruyeckux 1 X0JMHEPru4eCKNUX HEIPOHOB CTBOJIA TOJIOBHOT0
MO03ra y Kypuubl B IOCTHATAJIbHOM OHTOI€He3e
benopycckuii cocyoapcmeennulil ynugepcumem’
benopycckuii cocyoapcmeennvlil meOuyunckui yHugepcumem!’

[{enpro qaHHOM pabOTHI BUJIOCH COTIOCTABJICHHUE JAHHBIX O CO3pPEBaHUM (110 CPOKaM)
NO-eprudeckux U XOJTUHEPTHUECKUX HEUPOHOB B CTBOJIE TOJIOBHOTO MO3Ta Y TITHII.
VY CTaHOBJIEHO, YTO Yy IBITUIAT OCHOBHBIE YEPTHI B PACTIpE/ICICHUN HEPBHBIX KIIETOK,
COJIepKalIuX aleTHIXOJINHAICTEPA3y B TUIIOTAIAMYCE, XapaKTEPHBIE ISl B3POCIOTO
opranusma, GOpMHPYIOTCS 3aMETHO paHbIie, yeMm co3peBanue NO-epruueckux
HEWPOHOB.

KiroueBrwie croBa: ontorenes, NO-cuHTa3a, alleTUIIXOJIMH, TUTIOTAIaMyC.

ITo ganaeiM O. Filogamo u P. C. Marchisio ngns anerunxonauna (AX) Tak e, Kak |
JUTSL IPYTUX MEUATOPOB, YCTAHOBJICHO HAJTW4YKE IBYX (DYHKIIHI BO BPEMs Pa3BUTHS.
Brauaine xonmuHeprudeckasi CMCTeMa Y9acTBYET B PETYJISIIIUN CTPYKTYPHOTO
CO3pEeBaHMsI HEMPOHOB U TOJBKO MO3/IHEEC HAYMHAET 00ECTIeUnBaTh MIepeaady
B030ykeHus B cuHarcax [1]. Takke ycTaHOBIIEHA POJIb XOJUHEPTHICCKUX
MEXaHHU3MOB B TEPMOPETYJIANNA. TaK, IEHTPaIbHOE ICHCTBUE XOJTMHOMUMETHUKOB
MIPOSIBIISICTCS MOHMKEHUEM TEMITEPATyPhl TeJa, a IEHTPAIbHOE JIEHCTBHE
XOJIMHOOJIOKATOPOB CIIOCOOCTBYET MOBBIIICHUIO TEMIIEPATYPHI TEJIa B YCIOBUSIX,
CIOCOOCTBYIOIIMX Pa3BUTHIO runiepTepMuu [2]. UMmeroTcs mpearnosoKeHus 0 TOM, 94TO
MoHookcu azota (NO) MOXKET SBISATHCS OJHUM U3 BaXKHEUITUX (HaKTOPOB,
YYaCTBYIOIIUX B Pa3BUTHUU CTPYKTYPHI U QYHKIIMH IEHTPATLHON HEPBHOU CHUCTEMBI
[3], sBsisich 3 HEKTOPHOM MOJIEKYJIOM, BBI3BIBAIOIICH THOCIIb OTIPEICIICHHBIX
KJIETOYHBIX CTPYKTYP, @ TAK)KE UTPast BAXKHYIO POJIb B MEXaHU3MAaX POCTA HEPBHBIX
OKOHYaHUU ¥ (OpMHUPOBAHUS CHHANITUYECKUX KOHTAKTOB [4, 5]. [ToydeHsr
nokasarenbcrBa yuactuss NO B IIEHTpabHBIX MEXaHU3MAaX TEPMOPETYIISAINUN TPU
neperpeBanuu [6] u sxcriepuMeHTaNbHOM Iuxopaake [7].

[Tpunumas Bo BHuManue, 4to AX u NO npuHUMarOT ydacTue B pa3BUTUU
LHEHTPAJIbHON HEPBHOM CUCTEMBI M OKa3bIBAIOT MOAYJIUPYIOIIEE JAeiicTBHE HA paboTy
[EHTPOB TEPMOPETYJISAIINN, MIPEACTABIISUIOCH MEPCIEKTUBHBIM BBISIBUTH KOPPEISAIUIO
MEXJy CpOKaMu nosBieHHs XonuHeprudeckux 1 NO-epruueckux HeMpOHOB B CTBOJIE
TOJIOBHOTO MO3Ta y IBITUISAT B paHHEM MOCTHATAIIBHOM OHTOTEHE3E.

Marepuaiabl 1 METOABI UCCIIEIOBAHUS

DKCIEPUMEHTHI BBIMOJIHEHBI Ha 24 MBIIIISATAX U 6 B3pocibix ocobsx. [lepBas rpymma
’KUBOTHBIX BKJIFOYAJa MBIIUIST B Bo3pacte 1 aHsI, BTopas rpyIia )XKUBOTHBIX — B
BO3pacrte 3 AHEH, TPEThs I'PYIINA )KUBOTHBIX — B Bo3pacte 10 nueld, ueTBepTas rpynmna
KHUBOTHBIX — B Bo3pacte 20 nHeil. Bee SKkCiepruMeHTBI BBITTOTHEHBI ¢ COOJTIOICHIEM
«[IpaBuia mpoBeneHUst padOT C UCTIOTH30BAHUEM SKCIIEPUMEHTATBHBIX KUBOTHBIX>
(mpunosxenue k npukazy M3 CCCP Ne 755 ot 12.08.1977 r.).

B pabGote ObL1 CTIOJIB30BaH METO UACHTU(DUKAIIUH, COAEPKAIINX HAJI®H-
nuadopazy/NO-cuHTazy (HUKOTHHAMUIaIeHHHINHYKIeoTuapochaT-nuadpopasy)
HelpoHOB, paspaboranubiii Scherer-Singler et al. (1983) [8], B Mmoaudukanuu Hope u
Vincent (1989) [9]. V uplmwisAT mociie TpenaHayy yeperna meJuKoM U3BJIeKaIu
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TOJIOBHOM MO3T. OTIENSIIN THIIOTATaMYyC ¥ IIPOJI0JITOBATHI MO3T U (PUKCUPOBAIH
corsacHo pekoMmeHnaruu Matsumoto et al. (1993) 90 munyt B 4 %
napadopmanbaeruae Ha pocaraom 0ydepe (0,1 M, pH 7,4). 'uctoxumudeckas
npoleypa 3aKirovanach B HHKyOalnu MEKPOTOMHBIX Cpe30B (25 MKM) B pacTBOpe
0,2M Tpuc-HCI (pH 8), conepxxamem HAJI®H (1MM), HUTpOCHHMIA TeTpa30auit
(0,5MM), Tputon X-100 (0,3 %) Ha C.°npoTsipkeHun 1-2 yacoB mpu Temmneparype 22
CrnenuduuHOCTh THCTOXUMHYECKOW PeaKMK NPOBEPsIach HHKyOamueid HeCKOIbKUX
CPE30B B pacTBOpax, HE cojAepKauxX HUTpocuHuil Terpazosuit i HAJI®H, a takxe
B pactBope coaepxkaiiem HAJI® smecto HAJIOH. Xumuueckast OcHOBa peakiu
3aKiIroYaeTcs B 00pa3oBaHUM MpenunuTaTa opmaszana mpu BOCCTAaHOBIEHUH COJIEH
tetpaszosmst HAJIOH-nunadopaszoit (CNO) B npucyrcrBun HAJIOH. Takum o6pasom,
THCTOXUMUYECKAsl PEaKIns He OJDKHA HAOII0AaThCS B CIydae OTCYTCTBUS B
UHKYOAIMOHHOW cpeJie IF000r0 U3 OCHOBHBIX KOMIIOHEHTOB (HHUTPOCHHUIA
terpasonuii, HAJI®H), a taxxe B ciyuae ucnosib3oBanus HAJI® smecto HA/IOH.
AKTHUBHOCTP alleTHIIXOJIMHACTEPA3bl BBISBIIETCS C allETHIIXOJIHHAOAUIOM 110 ['oMopH
[10]. NukyOanus cpe3oB, MPUKPEIICHHBIX Ha MPEIMETHBIE CTEKIIA OCYIIECTBIISIACH
Ha npoTsoxeHnn 10-60 munyT npu + 37° C B CBEKENPUTOTOBICHHOM MHKYOAIIMOHHOM
pactBope, conepkamiem 20 Mr alleTUATHOXOJIMHUOIAA PACTBOPEHHOTO B HECKOJIBKIX
KaIUISIX AUCTHLTUPOBAHHOM BOJBI ¢ oOaBieHneM 10 Ml MaTOYHOTO pacTBopa
(cynbdar meau (CuS04 x 5H20) — 0,3 1, rmnus — 0,375 1, xnopua maraus (MgCI2 x
H20) — 1,0 r, manennoBas kuciaora — 1,75 r, NaOH (4 %) — 30 mu1, Na2S04 (40 %,
HachleHHbd pu nojgorpese) pH 6,0 — 170 wut). AKTHBHOCTD alleTHIIXOJIMHACTEPa3bl
NPOSIBISIETCS OKPAIIMBAHUEM Pa3IIMYHBIX OTTEHKOB — OT KOPUYHEBOTO JI0 YEPHOTO.
CrnenuduaHOCTh THCTOXUMHYECKOW PeaKMK POBEPsIIach HHKyOaned HeCKOJIbKUX
Cpe30B B pacTBopax 0e3 cyoctpata; uakyodarueii ¢ 10 - 4 M s3epuHoM ((HHU30CTUTMHH-
CaJIMIMIIAT) B MHKYOAlMOHHOM cpele 0e3 cyOcTpara (mpeaBapuTenbHas HHKYOAIs) u
B cpefie ¢ cyocTpaToM (OCHOBHAsI MHKYOAIWs) AJIsl IOJaBJICHUS
ALETHIXOJIMHICTEPA3HOU U XOJIMHICTEPA3HON aKTUBHOCTH.

[Ipenaparhl H3y4aiu ¢ MOMOIIBIO cBeToBOro MuUKpockorma «Olimpus». [Toxcuer
KOJIMYECTBA HEPBHBIX KJICTOK HA €AMHMILY TUIOIIAIN CPe3a MPOBOIUIH C ITOMOIIBIO
cUCTeMbl TeKCcTypHOTO aHanu3a Leitz-TAS (PPI') mo cnenuansHo pa3padboTaHHOM
nporpamme. M3006paxenue npenapara mpu MOMOIIY BUACOKaMEpPbl BHIBOJIWIN Ha
9KpaH MOHHUTOPA ¥ MOJICYUTHIBAIIN KOJIUYECTBO HEHPOHOB Ha oarH MM2. KoimdecTBo
CEPUIHBIX CPE30B, MOJIYIAEMBIX OT KaXJI0ro 00BheKTa Kojebanoch oT 6 1o 12, a
KOJIMYECTBO YYHTHIBAEMBIX IOJIEH B KAXKIOM cpese — 12.

JInst iIeHTU(UKAIMA HEPBHBIX KJIETOK UCTI030BAJIH CTEPEOTAKCUICCKHIA aTIIacC O/
penakiueit W. Kuenzel & M. Masson [11].

PesynbTaTel

Kak Hamu paHbIie yHOMHHAIOCH [12] y IBIIAT B IEPBBIC JHH MTOCIIC POXKIACHHS B
TUIOTaIaMUYE€CKOM 00JIaCTH TPOUCXOISIT 3HAUYNUTEIIbHBIE U3MEHEHHUSI B PaCIpeIeICHUN
HEPBHBIX KJIETOK, coaepxamux HAJIOH-nmuadopazy/CNO. B nepuoa Mexay TpeTbuM
U JIECATHIM JHSIMHU XKU3HU POPMUPYIOTCS OCHOBHBIE 3aKOHOMEPHOCTH pacipeeaeHus
HAJI®H-1/CNO-1103uTHBHBIX HEHPOHOB B TMITIOTATAMHYECKOM 00J1aCTH, XapaKTePHbIC
s B3pocioro opranusma. Tak, y 10-mueBHbIX npimisat HAJI®H-1/CNO-
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MO3UTHUBHBIE HEUPOHBI BBISBIISIFOTCS MOYTH BO BCEX CTPYKTypax TMIIOTAIAMYCa,
COAEPKAIIMUX TAKME HEPBHBIE KJIETKHU Yy B3pOCibIX NTULl. [lonydyeHHbIE TaHHbBIE
CBUJETEIICTBYIOT O TOM, YTO, IO-BUAUMOMY, K IECATOMY JIHIO TIOCJIE POXKIECHHUS
MpPOUCXOAUT CTpyKTypHOE popmupoBanue NO-3aBUCHMBIX CHCTEM HEPBHBIX IIEHTPOB
TUITOTAIaMyCa LBITUIAT.

Y CTaHOBJIEHO TaK)K€, YTO 3HAYUTEIbHBIX U3MEHEHUN B PACIIPEACICHUN NO-
CHHTE3HMPYIOIIUX HEPBHBIX KJIETOK B IPOJIOJITOBATOM Mo3re He npoucxoaut [12]. ITo-
BUIUMOMY, y>K€ J0 BBUIYTUIMBAHHS 3aBEpIIaeTcss OPMUPOBAHHE NO-

3aBHCHMBIX CHCTEM HEPBHBIX IIEHTPOB MPOJIOITOBATOTO MO3Ta, CTPYKTYPHOE U
(GyHKIIMOHATBEHOE PA3BUTHE KOTOPBIX JOJHKHO 00ECIeUnBaTh B MIEPBbIE IHU KU3HU
Ba)KHEHININE BeTeTaTUBHBIC (DYHKIINU.
[Tpu u3yueHun CepuiHBIX CPE30B TUIIOTATAMyCa LBIIUIAT B BO3PACTE OAHOTO JHS
nocJie poXxaeHus 00HapykeHbl AXD-03UTUBHBIE HEHPOHBI B MEIUATHHON
npeontudeckoit oonactu (Medial preoptic area), narepaibHOMN MPEONTHUESCKON
obactu (Lateral preoptic area) (pucyHoK), mapaBeHTPUKYISPHOM SIIIPEe
(Paraventricular nucleus), natepansHoi runoragamudeckoii odnactu (Lateral
hypothalamic area), a Taxxe B meauanpbaoM Mmammuisipaom (Medial mammillary
nucleus), narepanbrom mammuitsipaom (Lateral mammillary nucleus) u
cynpamaMMuIsIpHOM siapax (Supramammillary nucleus) (tabnuma 1). Y uslmisat B
BO3pacCTe OJHOTO JHS TOCIE POXKIECHUS He 0OHapyXeHbl AXD-T03UTHBHBIE HEHPOHBI
B psiie CTPYKTYp TUINIOTAJIaMyca, COJIEPKAIINX TaKhue HEHPOHBI Y B3POCIIBIX
oprann3MoB. Tak, He oOHapyxkeHbl AXD-TI03UTUBHBIE HEUPOHBI B CYIIPAOTITUYECKOM
(Supraoptic nucleus) u nepusenTpukyssipHoMm (Periventricular nucleus) siipax.
['umoTtanamuyeckas 0071acTh 3-AHEBHBIX IBITUIAT COACPKUT AXD-IO3UTUBHBIE
HEHPOHBI B TE€X KE CTPYKTypax, 4To U y 1-aHeBHbIX. Takke AXD-n03UTUBHbBIE
HEHPOHBI 00HAPYKEHBI B cynpaontuaeckoM (Supraoptic nucleus) u
nepuBeHTpuKyisipoM (Periventricular nucleus) sapax.

Taxum oOpa3om, K TpeTbeMy JHIO )KH3HH LBITUIAT (POPMHUPYIOTCS OCHOBHBIE YEPTHI
B pacmpeeIeHny HEPBHBIX KIETOK, coaep)amux AXD, XapaKTepHBIX JJIs1 B3POCIIOTO
Opranus3ma.



AXI no3HETHEHRE
HeHpoHBI

Pucynok — AXD-1103uTHBHBIE HEPBHBIE KJIETKHU B JaTEPAILHON IPEONTUYECKON
obiactu runorajgamyca y 1-nmHeBHOTO IpiieHKa. Mukpodoto (% 400)

Tabnuna 1 — Pacnipenenenne HEPBHBIX KIETOK, coaepkamux AXD, B CTpYKTypax
TUIOTAJIaMyca y IBIILIAT B pa3Hble CPOKHU IIOCTHATAIIBHOTO OHTOI€HE3a

Nenm'm CtpviTrypa 1 gens 3 OeHb
1. Medial preoptic area + +
2. Lateral preoptic area + +
3 Supraoptic nucleus - +
4. Paraventricular nucleus F +
3. Periventricular nucleus . +
6. Lateral hvpothalamic area F +
T Medial mammillarv nucleus F +
& Lateral mammillary nucleus F +
Q. Supramammillary nucleus F +

[Ipumeuanue: «+» — cTpykTypa coaepKUT AXD-1103UTUBHbIE HEHPOHBI;
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«-» CTPYKTYypa He coaepKUT AXI-1TO3UTUBHBIE HEUPOHHI.

[Ipu n3yyeHuu cepuilHbIX CPE30B MPOI0IATOBATOIO MO3ra UBILIIAT Pa3IMYHbIX
BO3pacTOB, oKpameHHbIX Ha AXD, AXD-03UTHBHBIE HEPBHBIE KIIETKH OOHAPYKEHBI
BO BCEX M3y4YaeMbIX CTpyKTypax (radmmna 2). [To-Bumumomy, emie 10 POk ISHHS
3aBepuIaeTcst JOpMUPOBaHUE AX-3aBHCHUMBIX CUCTEM HEPBHBIX LIEHTPOB
MPOJOJTOBATOTO MO3Ta, CTPYKTYPHOE U (PYHKIIMOHATHHOE Pa3BUTUE KOTOPHIX JTOJKHO
oOecrieynBaTh B MIEPBbIC JTHU )KU3HU BaXKHEHIIINE BETeTaTUBHBIC PYHKIHHU (IbIXaHUE,
KpOBOOOpAII[CHUE).

Tabmuna 2 — Pacnipenenenue HEPBHBIX KIIETOK, COAEPIKAITUX AXD, B
MIPOJIOJITOBATOM MO3T'€ IBIIUIAT B Pa3HbIE CPOKH IIOCTHATAILHOTO OHTOIeHE3a

Newm Crpvrrypa 1 gens 3 genn

1. Paragigantocellular reticular nucleus + +

]

Gigantocellularreticular nucleus + +

3. Medial vestibular nucleus - +
4. Nucleus tractus solitarii + +
i Paratrigeminal nucleus - +
6. Paramedian reticularnucleus + +
T Cuneate nucleus - +
8. Feticular nucleus medulla dorsal + +

Reticularnucleus medulla ventral - +

[Ipumeuanue: «+» — cTpykTypa coaepKuT AXD-I03UTHUBHBIE HEUPOHBI.

[Tonydennsle pe3yabTaThl HO3BOJIAIOT YTBEPHKIATH, YTO Y IBITUIST MEXKIY 1-
BIM U 3-BIM JIHEM XU3HU (DOPMHUPYIOTCSI OCHOBHBIE YEPTHI B PACIIPEeICHIN HEPBHBIX
KJIETOK, COJIEpPIKAIINX alleTHIXOJIMHICTEPa3y B TUIOTATaMyCe, XapaKTePHBIE IS
B3pPOCJIOTO OpraHu3Ma. JTO CTAaHOBJIEHUE UJIET 3aMETHO PaHbIIE, YeM CTAaHOBIICHUE
NO-epruuecknx Mmexaun3moB (mociie 10 nueit). [lockonbKy mociaeIHue OKa3bIBAIOT
MOAYJHPYIOIIee BIUSHNE HA padOTy IEHTPOB TEPMOPETYJIISAILUH, TO MPEACTOUT
BBISICHUTDH B TaJIbHEHIIIEM 3aBUCUMOCTh aKTUBHOCTHU XOJIMHEPTHYECKUX MEXAHU3MOB,
NPOSIBIISIFOIICHCS B OMPEICIICHHBIX YCIOBUIX THIIOTEpMUYECKUMU dpdekramu [2], oT
(GYHKITMOHUPOBAHUS [IENTH APTHHUH-MOHOOKCH/] 230Ta B 3TUX LIEHTpPAX.
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