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Mopdo-pynkunonajibHoe co3peBanue neHTpajabHbIX NO-eprudyeckux

HEﬁpOHOB B MOCTHATAJIbHOM OHTOI'€CHE3€ Y MOPCKHUX CBUHOK
benopycckuii cocyoapcmeennvlil ynusepcumem’,
benopycckuii 2ocyoapcmeennviii MmeOuyuHckuil yHugepcumem?

Llenpro qaHHOMN pabOTHI BUIIOCH BBISIBICHHE MOP(O-(HYHKIMOHAIBHBIX 0COOEHHOCTEN
mudpeperupoBkr NO-epruyeckux HEHPOHOB MO3ra B paHHEM IOCTHATAIILHOM
OHTOTEHE3€ Y MOPCKHX CBMHOK, KaK MPEICTaBUTEIEH 3PETOPOKIAI0ONIIUXCS
MJICKOTIUTAIOIIHX. Y CTAaHOBJICHO, YTO B PAHHEM ITOCTHATAIILHOM OHTOTEHE3€ Y
MJIEKOTIUTAIOIIHNX CYIIECTBYET COOTBETCTBUE IO BPEMEHHU MEX Y (POpMUPOBAHHEM
OCHOBHBIX YepT B paclpeaeeHud HeMpoHOB, coaepxkamux cuatazy NO B
THIIOTaJaMHYeCcKOi 001acTu Mo3ra, U (yHKIIMOHaAIBEHBIM co3peBanneM NO-
3aBHCHMBIX MEXaHU3MOB, yYaCTBYIOUINX B PETYJIAINHA METa00IU3MA.

Kitouesbie crnoBa: onrorenes, NO-cuHTa3a, runoragamyc.

B nacrosimee Bpems ycranoBieHo, uTo NO-cuHTe3upyomue HeHpOHbI ITUPOKO
pacnpoctpanensl B [IHC mnexkonutaromux. bolbiioe KoinmuecTBO TaKMX HEPBHBIX
KJIETOK COJIEP>KaT MO3KE€UOK, TUIIIIOKAMII U PSAJ APYTUX CTPYKTYP TOJOBHOTO MO3Ta
[1]. Hoxazano Takxe ydactie NO B peryssiinuu pa3inaHbiX (U3HOIOTUISCKIX
¢byukimii [2, 3]. Umerotcs npeamnosnoxenus o ToM, 470 NO MOKeT SBIATHCSA OJJHUM U3
BaXHEHIINX (HaKTOPOB, yYACTBYIOUINX B Pa3BUTUHU CTPYKTYPHI U (HYHKINN
[EHTPAIHLHON HEPBHOW CHCTEMBI, SIBIISISICH MOJIEKYJIOH, BBI3BIBAIOIIEH THOEITH
OTIpEICNIEHHBIX KJIETOYHBIX CTPYKTYP, a TAKIKE UTPAET BAXKHYIO POJIb B MEXaHU3MaxX
pocTa HEpBHBIX OKOHYAHUI U (popMupoBaHus cuHAICOB [4]. [TomydeHb
noka3zarenbcrBa yaactus NO B EeHTpaTbHBIX MEXaHU3MaX TEPMOPETYIISIIAA TPU
NeperpeBaHuy M SKCIIEPUMEHTAIBHON uxopaake [5].

HecMmotps na oOumnme daxTos, cBuaerenberBytomux 00 yaactun NO B perynsuun
pPa3IMYHBIX (PU3UOTOTHUECKUX (PYHKIMIA, a TAKKE B PA3BUTHH LIEHTPAILHON HEPBHOM
cuctemsl, tuddepenunponka neHTpanbHbIX NO-epruuecKux CTpyKTyp B OHTOTE€HE3E
MJIEKOTIUTAIOIIHNX OCTAETCS MAJIOU3YYEHHBIM BOIIPOCOM.

Llenpro qaHHOM pabOTHI IBUIOCH BBISIBICHHE MOP(O-(HyHKIIMOHAIBHBIX 0COOEHHOCTEN
mud epermmpoBku NO-epruuecKuXHEHPOHOB MO3Tra B paHHEM TIOCTHATAILHOM
OHTOTEHE3€ Y MOPCKHX CBMHOK, KaK MPEICTaBUTEIEH 3PETOPOKIAI0ONINXCS
MJICKOTIUTAIOIIHX.

Matepuan 1 METOABI UCCIIEIOBAHUS

C uenwro m3ydenus mopdonorunueckoro cranopiennss NO-epruueckoil CuCTEMbI B
OHTOTEHE3€ MJIEKOIMUTAIOIINX YKCIIEPUMEHTHI BBITIOTHEHBI Ha 32 MOPCKUX CBUHKAX.
[TepBas rpymma - >KMBOTHBIE B Bo3pacTe 1 aHs, BTOpas rpyrmia XHUBOTHBIX - B BO3pacTe
3 nHei, TpeThs TpyIIa KUBOTHBIX - B Bo3pacte 10 qHeil, yeTBepTas rpymnmna >KUBOTHBIX
- B Bo3pacte 20 aueit. B pabote ucnonp3oBan meron unenrudukanun HAJIOH-n-
coJieprKalIuX HeHpOoHOB, pa3padboranubiii Scherer-Singler et a [6], B Mmoaudukanun
Hope u Vincent [7].

Jnsa n3ydenus: GyHKIHOHaIbHOTO co3peBanHusi NO-eprudeckoil CHCTEMBI B OHTOT€HE3Ee
MJIEKOTIMTAIOIINX BBITIOJTHEHBI 3KcTiepuMeHThl Ha 30 MOPCKHX CBHHKAxX B Bo3pacte 1,
6, 12 u 20 nue#t nocine poxaenus. JXUBOTHBIM BBOAMIIN MOJIKOXKHO METUIOBBIN 3Qup
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Nw-nutpo-L-apruaun (L-MDHA) B 1o3e 100 MKI/KT 1 onpeaesisiiii CKopocThb
notpebiienus kucnopoaa yepes 1, 2 u 3 u mocne BBenenus naruduropa cuatassl NO.
B kadecTBe KOHTPOJISI MCIIOIB30BATN HEaKTUBHBIN 10 oTHOIIEHUI0 K CNO
sHaHTHOMED - MeTHIOBBIN 3up Nw-auTpo-D-aprunnn (D-MOHA) (100 mkr/kr).
CkopocTb nmorpedieHus kuciopoaa (B Mut/(Kr*MuH)), Kak 1oKa3aTeib HHTEHCUBHOCTH
TETUTIONPOIYKIINH, oTipeiersian ¢ nomoristo pecrimpomerpa «<SCHOLANDER».
PesynbTaTel

OmbITH IOKA3aJld, YTO Y MOPCKHUX CBHHOK B IIEPBBIC JHH MOCIE POXKICHUS B
THITOTAJIAMUYECKOM 00J1acTH IPOUCXOIAT 3HAUNTEIIbHBIC N3MEHEHHS B PacIIpe/IeIICHUN
HEPBHBIX KJIEeTOK, coaepxamux HAJIOH-nmuapopazy/CNO (tadur.).

Tasnuuya. PacnpegenesHue HEPBHLED KIEmOK, COgepEamux
HAdH-guagopazy-CNO, & cmpykmypax sunomanamyca y

MOPCKUX CBUHOK B pa3Hule CPpOoKU nocmHamalbHO20 OHmO28He3a

o
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CTpyeTypa | Zens | 3 JeHs 10 3ess 20 gens
Medial preoptic area - + + +
Lateral preoptic area + + + +
Supraoptic nucleus - - - +
Paraventricular micleus + + + +
Periventricular nucleus - - + +
Lateral hypothalamic area + + + +
Medial mammillary nuclens | - + + +
Supramammillary nucleus + + + +

I = I S U S

[ =]

wtn = CIPYRNEDS COGEORUN HATIH-guapona 28 CNO-no 3 UmU8 Hole
HEOBHERS JTETRU, w=v = CHDYINGDS He cogenmum HATEH-gusdops 2:.

CND=-ROFUNMUBHES HEDEHEE KISMNY

IIpu n3yyeHuu cepuilHbIX CPE30B FMIIOTAIAMyCa MOPCKHUX CBUHOK B BO3PAacTe OAHOTO
nHs ocie poxaenus ooHapyxensl HAJI®H-1/CNO- no3utuBHbIC HEHPOHBI B
JaTepasbHOU MPEONTUIECKON 00JIaCTH, MApaBEHTPUKYIISIPHOM SApE, JaTepabHON
THITOTaJaMH4YeCKON 00JacTH U B CyPaMaMMUIIIPHOM Si/Ipe.

Y MOpCKUX CBUHOK B BO3pacTe OJHOTO JHS Mociie poxaeHus He BoisiBiieHsl HAJ[DH-
1/CNO-11o3uTHBHBIE HEUPOHHKI B Psijie CTPYKTYpP TUIOTAIaMyca, COACPIKAIIIX TaKUE
HEWPOHBI Y B3pOCIbIX oprann3MoB. Tak, He ooHapyxkeHsl HAJTOH-1/CNO-
MO3UTUBHBIE HEUPOHBI B MEIUAILHOM MTPEONTUIECKOI 00J1aCTH, CyPaonTHIECKOM
A51pe, IEPUBEHTPUKYJISIPHOM sJIp€ U MEANATIBHOM MAMMUWISIPHOM SJIpe€.

Y MOpCKUX CBHHOK B BO3pacTe TPEX JHEH Mocie poxKIASHUs TaK Ke, KaK Uy
OJIHOTHEBHBIX MOPCKHX CBHHOK, rUrnoTaniamyc He cogepxut HAJIOH-1/CNO-
MO3UTHUBHBIX HEUPOHOB B CYNIPAONTUUYECKOM SJPE U IEPUBEHTPUKYIIAPHOM SAPE.
['umoTtanamuyeckast 00J1aCTh TPEXTHEBHBIX MOPCKUX CBHHOK coaepxut HA JIOH-
1/CNO-11o3uTUBHBIE HEUPOHBI B TEX KE CTPYKTypax, 4TO U y OJIHOJIHEBHBIX, a TAKKE B
MeINabHON MPEONTHIECKON 001aCTH U MEANATFHOM MAMMIUIAPHOM SIJIpe.

B nepuon Mexy TpeThUM U IECATHIM THEM (POPMHPYIOTCSI OCHOBHBIC YEPTHI B
pacnpeneneanu HAJI®H-1/CNO-1103uTHBHBIX HEHPOHOB THITOTAIAMUYCCKOMN
o0nacTH, XapakTepHbIE I B3POCIOr0 OpraHu3Ma.

Tak, y aecsatTumHeBHbIX MOpCcKuX CBUHOK BhIsBIIstOTCS HAJI®H-1/CNO- no3utuBHbIC
HEHPOHBI IIOYTH BO BCEX CTPYKTypax rMIOTajgaMyca, CoJIepkKalliux TaK1ue HEPBHBIE
KJIETKH y B3POCIBIX )KUBOTHBIX. B oTnmane ot Tpethero nud, kK 10-My 1HIO pa3BUTHS
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HAJI®H-1/CNO-no3utrBHBIC HEHPOHBI, MOSBISIFOTCS B IEPUBEHTPHKYISIPHOM SIIpe.
OOHapy’KeHO, YTO THIOTATIaMyC JCCSITHIHEBHOTO KUBOTHOTO He conepxut HAJ[OH-
1/CNO- mo3uTHBHBIX KIETOK B CYNPAONTHIECKOM SIIIpE.

Kpymnnsie, narencuBro okpanieaabie HAJIOH-1/CNO-no3uTHBHBIE HEWPOHBI
MOSIBJIAIOTCS B CYIIPAONITUYECKOM SJIpE€ B NMIEPUOJL MEKIY ECIATHIM U JBAJLUATHIM JTHEM
nociie poxaeHus. Takum o0pa3oM, HE CYIIECTBYET Pa3IndHid B pacupe/IeIeHIH
HAJI®H-1/CNO-no3utHBHBIX HEHPOHOB B runotanamyce 20-THEBHOTO JKUBOTHOTO
110 CPABHEHUIO C B3pPOCIIBIMU KUBOTHBIMU. [losydueHHbIE TaHHBIE CBUIETEIBCTBYIOT O
TOM, 4TO, O-BUJAUMOMY, MEXAY AECATHIM U JABAJLATBIM JTHEM IIOCJIE POKIECHUS
MPOUCXOIUT OKOHYATENIbHOE CTPYKTYpHOE (hopmupoBanue NO-3aBUCUMBIX CUCTEM
HEPBHBIX LIECHTPOB FMIIOTAJIaMyCa MOPCKHUX CBUHOK.

IIpu n3yyeHuu cepuilHbIX CPE30B MPOJI0JIrOBATOr0 MO3ra, okpaiieHHblx Ha HAJ[DH-
1, Y MOPCKHX CBHHOK, B pa3Hbie cpoku nocie poxuaenus, HAJJ®H-1/CNO-
MO3UTUBHBIE HEPBHBIE KJIIETKH OOHAPY>KEHBI BO BCEX M3yYaeMbIX CTPYKTYpax.
[To-Bunnmomy, ermie 1o poxkaeHus 3asepiraercsa GpopmupoBanue NO-3aBuCHMBIX
CHCTEM HEPBHBIX LIEHTPOB MPOJOITOBATOTO MO3Ta, CTPYKTYpHOE U (DYyHKIIHOHATBHOE
pa3BHUTHE JOIHKHO 00ECIIeYnBaTh B MIEPBbIC THU )KU3HHU Ba)KHEUIIINE BEr€TaTUBHbIC
GbyHKIMY (IbIXaHue, KpOBOOOpAIICHHUE).

VY mopckux cBuHOK 1-nHEeBHOTO BO3pacTa BBeAaeHne naruouropa CNO He BbI3bIBAIO
JOCTOBEPHBIX M3MEHEHHUH B MOTPEOICHUH KHCIOPOAA, YTO TOBOPHT O
bynakmonansHoi Hepenoct NO-3aBUCHUMBIX MEXaHMU3MOB, YYaCTBYIOIIUX B
perynsanuu Metadbonmu3ma (puc.). Y )KUBOTHBIX 6-THEBHOTO BO3pacTa IpH JAeHCTBUN
uaruoutopa CNO Ha 14,0 + 0,2 mi/(kremMun) uepe3 2 4 1ocjie BBEACHUs HaOIr0 1IN
CHIDKEHHE CKOPOCTH MOTPEOICHUS KUCIOPO/Ia, YTO MOXKET YKa3bIBaTh HA TO, 4TO K 6
JHIO TIOCTHATAIBHOTO Pa3BUTHUS MPOUCXOIUT PyHKIIMOHATbHOE co3peBanue NO-
3aBHCHMBIX MEXaHU3MOB, yYaCTBYIOUINX B PETYJALNHA METa00IU3MA.
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PucyHoK . BiugHue uHsUSUmMOpa cuHmassl NO (L-M3HA) Ha cKo-
poChe NOmMpesneHUA KUClo| §J8 Y MOPCKUX CBUHOK ' 1 GHEB Hule
MOpCKUEe CBUHKL: g - 6-gHefHble MODCKUE CRUHKWL: 4 - 12-gHed-
Hhle MOpCKUE CBUHKU: O - 20-gHe8HLE MOPCKUE CBUHKU. * - uame-
HeHuUA gocmoBepHLl NO OMHOWMEHUW K KoHmpoaw: & << 0,05

Taxum 00pa3om, y MOPCKHX CBUHOK ()OPMHPOBAaHNE OCHOBHBIX YEPT B pacIpeaeiCHUU
NO-cuHTe3upyOMKUX HEPBHBIX KJIETOK THIIOTaTaMyca U (yHKIIHOHAIBHOE CO3PEBAHME
NO-3aBUCHMBIX MEXaHU3MOB, yUYaCTBYIOUINX B PETYJIANNN META00IM3Ma IPOUCXOTUT

K JIECATOMY JHIO IOCTHATAJIbHOIO Pa3BUTHUA. DTHU JJAHHBIE MOTYT CBUJETEILCTBOBATH O
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COOTBETCTBHUE TI0 BPEMEHHU MEXTY MOP(POJIOTHIECKUM U (PYHKITHOHATIHHBIM
co3peBanneM HeHTpanbHbIX NO-epruueckinx HeHpOHOB B paHHEM MMOCTHATAIILHOM
OHTOI'CHC3C Y MJICKOIIUTAIOIIUX .
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