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DopMupoBaHKe NO-ePruYeCKUX CTPYKTYP CTBOJIA OJIOBHOI'0O MO3ra
B OHTOI'€HE3€ 3PECJIOPOKIAIINUXCH U HE3PECJIOPOKIAIITUXCH
MJUICKOIIMTAKOLIIHUX
benopycckuii cocyoapcmeennviil MeOUyuHCKU yHugepcumem

[lenpto maHHOW pabOTHI ABMWIOCH m3ydeHue co3peBanus NO-eprudeckux cCUcTeM
CTBOJIa TOJIOBHOTO MO3ra B paHHEM IIOCTHAaTaJbHOM OHTOTEHE3€ Y MOPCKHUX
CBUHOK, KaK MPEICTAaBUTEJICH 3PENOPOKAAIOMNXCS MIIEKOHUTAIOMUX M Y KPBIC,
KaKk TMPEACTAaBUTENCH  HE3pENOPOXKAAIIUXCS MIEKONUTalommx. B xoze
BBITIOJIHEHHBIX 3KCIEPUMEHTOB YCTAHOBJIEHO, YTO y MOPCKHX CBHHOK B IEPHOJ
MEXIy TPEThUM U JECATHIM JHEM IOCTHATAJIbHOTO Pa3BUTHS (HOPMHUPYIOTCS
OCHOBHBIE 4YepThl B pacmpeneieHun mnpennonaraeMeix NO-cuHTE3UpyOmuX
HEPBHBIX KJIETOK, XapaKTEepHBIC I B3pPOCIOTO0 OpPraHM3Ma, a y KPBIC MEXIy
JECSITHIM u IBAAIATHIM TTHEM.
KitoueBrie croBa: onrorenes, NO-cunTe3a, runoragamyc.

NO-cuHTe3upyromue  HEHpOHB ~ MIMPOKO  pacmpoctpaneHsr B [IHC
wiekonuTaromux [2]. YcranoBneHo yuacte NO B peryisiium pa3indHbIX
¢usnonornueckux ¢yskmmii [1, 6] mw B pasBUTUU CTPYKTYpHl U (QYHKIHH
HEHTpaIbHOM HepBHOU cucteMbl [4]. [TomyueHsl nqoka3arenbcTBa BoBiieueHuss NO
B IICHTPajJbHBIE MEXAaHMW3MBl TEPMOPETYJSIIMM TPU  TEPErpeBaHUU M|
9KCIIEPUMEHTAIIbHOM Tuxopaake [3].

HecmoTtpst Ha oOunme ¢akToB, cBuaeTenbeTBYOMuUX 00 yaactun NO B perymsmun
PasTUYHBIX (PU3NOTOTHUECKUX (PYHKIIHH, a TAKKE B

Pa3BUTHH IIEHTPATHHOW HEPBHOW CHCTEMBI, CTaHOBJIEHHE LeHTpadbHbIX NO-
EpPruYecKuX CHCTEM B OHTOTEHE3e OCTaeTcs HeW3ydeHHbIM. [IpuHHMMas Bo
BHMaHue ydactue NO B TepMoperynsnuu, MpeiCTaBiIsieTCS BaKHBIM H3YYHTh
ctaHoBieHue  NO-eprudyeckmx CHUCTEM  CTBOJIa  TOJOBHOTO  MO3ra y
3pEIOPOKIAOIINXCS MJIEKOTTMTAIOIINX u HE3PEIOPOKIAFOIIHX CS
MJIEKOTIU TAFOTIIHX .

[lenpto manHOW pabOTHI ABMWIOCH m3ydeHue cospeBanus NO-eprudyeckux CUCTEM
MO3ra B paHHEM TIOCTHAaTAILHOM OHTOT€HE3€ Yy MOPCKHX CBHHOK, Kak
MPEACTaBUTEICH  3PENOPOKAAIOMUXCS  MIIEKONMUTAIONUX © Yy KPBIC, Kak
MPEICTaBUTENCH HE3PEIOPOKIAIOITNXCA MICKOTTHTAIOIIHX.

Marepuait 1 METOIbI

OkcnepuMenThl BbinoiHeHb! Ha 40 mopckux cBuHKax M 44 kpeicax. [lepBas
rpynmna — )XUBOTHBIE B Bo3pacte 1 mHs, BTOpas rpymma >KHBOTHBIX-B BO3pacTe 3
THEH, TpeThs TpyMmma >XUBOTHBIX B Bo3pacte 10 pgHe#t, derBepras rpymnmna
KHUBOTHBIX B Bo3pacte 20 nHEH.

B Hacrosimee Bpems jgokazaHo, uro HediponHas cuHTaza NO (CNO) sBasercs
HUKOTHHAMUIaIeHUHAN-HyKIeoTuadochaT-quadopa3oit [8]. Bo-niepBbIx,
JoKanu3alys B LEHTpalbHON M mepudepuueckoit HepsHou cucreme HAJIDH-na-
colep)Kalux HEHWPOHOB, OKPAIICHHBIX T'HCTOXHMHYECKH, COOTBETCTBYET
JIOKaJIM3ali HEPBHBIX KIETOK, cogepxamux CNO, okpalleHHbIX ¢ TPUMEHEHUEM



MeTo10B uMMyHoTHCcTOXMMHH. Bo-BTOphix, CNO n HAJI®H-n o6HapyxuBaroT
CXOJHBIE IMMYHOXUMUYECKHE U OnoXuMuieckue cBoictra. B-tperpux, HAJIDH-
1 aKTHBHOCTH BbIsBIsieTcss de NOVO y kietok ¢ tpaHcopmupoBanHoii k[ JHK k
CNO. Hcnonw3oBanue rucroxumudeckoir peakinun Ha HAJIDH-m  pus
uaearuukanun CNO-comepkamux HEHPOHOB BO3MOXKHO TOJBKO MPH yCIOBHUH,
9TO HCCleqyeMas TKaHb MNpOXoAuT ¢ukcanuio B napadopmanbiaeruse.
Ycranosieno [8], 4ro mpu ¢uKcamuu ¢ HCHOJB30BaHHEM mNapadopMaibIeruia
uHakTuBHpYyIoTCs Bce  HAJI®H-3aBucuMBble  (EpMEHTBHI-OKHUCIHTENTH, 32
uckmouyeHueM CNO. Takum o0pa3om, 0pu ycloBUU (HUKCAMM TKAaHU B
napadopmanbaeruae, UCIOJIb30BaHUE TUCTOXUMUYEeCKOM peakiuu Ha HAJ[OH-n1
mis  uaeHtuukamuyn  NO-CHHTE3UpPYIONIMX  HEPBHBIX  KJIETOK  SIBJISIETCS
aJIeKBaTHBIM METOJOM U IIHPOKO HUCIIOJIb3YETCS B HACTOAIIEE BPEMs.

B paGore wucnome3oBan wmeton wuaeHTuukanuu HAJIOH-a-comepxammx
HEHpOHOB, paspabortanublii Scherer-Singler et al [9], B moaudukanuu Hope u
Vincent [5].

JUis BBIIETICHUS] TUTIOTAJIaMyca y )KMBOTHBIX IETMKOM HM3BJIEKAJIH TOJIOBHON MO3T.
OTaensay runoTagaMyc U IpOAOJATOBATHIM MO3T U AOMOJHUTEIHHO (HUKCUPOBATH
corimacHo pexkomenmammu Matsumoto et a. [7] 90 wmwmayr B 4%
napadopmaibaeruiae Ha ¢ocharaom Oydepe (0.1M, pH7.4). Yuactkum mosra
mecTh pa3 mo 30 MUH. OTMBIBAIN Ha X0Jojae ¢ ucnonb3zoBanuem 0,1 M pactBopa
Tpuc-HCI (pH 8,0) u nakyouposamu B 10% n 25% pactBopax caxapossl Ha Tpuc-
HCI (0,1M, pH8,0) B Teuenne 1,5 n 12 4acoB COOTBETCTBEHHO.

OOBEKTH MOMEINATH Ha 0XJIAXKIEHHBIE METAJUINYECKHUE OJIOKU, KOTOPBIE CTAaBUIIH B
kpuocrat ( — 25 0C) na 20 MuHyT /T 3aMOpakuBaHus. M3 3aMOPOKEHHON TKaHH
TOTOBWJIM CEPHUIHBIE CpE3bl TOMMHHON 25 MKM, KOTOpbIE HAaKJIEWBAIU Ha
NpEeIMETHbIE CTEKJa, MPEABAPUTEIHHO MOJBEPTUIMECS XPOM-KEIAaTHUHOBOU
00paboTKe, ¥ BHICYIIHBAIIH.

Cpe3bl ormbiBaiu oT caxapo3sl B 0,1 M pactBope Tpuc-HCI (pH 8.0) B TeueHue 5
MuH. [ 'ncroxuMuyeckas mpoueaypa 3aKkirodajach B MHKyOauu Cpe3oB B pacTBOPE
0,1 M Tpuc-HCI (pH 8,0), comepxamem HAJI®H (1 MM), HUTpOCUHWMIA
terpazomuii (0.5 mMM), Tputom X-100 (0,3 %) u naumkymapon (0,IMM) Ha
nporsokeHud 1-2 4. mpu 22 oC u orHocutenbHOU BiaxkHoctu 95-100 %. Ilo
OKOHYaHHU THCTOXUMHYECKOW PEeaKIMu Cpe3bl nmpoMbiBaimu B pactBope Tpuc-HCI
B T€UCHHE D MUHYT, 00€3BOKMBAJIU B 3TAHOJIE, 3aKII0YAIN B KaHAJICKHIA Oanb3aM U
HaKPbIBAJIMA MOKPOBHBIMHU CTEKJIAMH.

Crnenn(uyHOCTh  TUCTOXMMHUYECKON  peakmuu MpOBEpsUlach  HMHKyOarmeu
HECKOJBKHX CPE30B B PACTBOPAX, HE COJAEPKAIMUX HUTPOCHUHHUHI TETPa30JIUil WM
HAJI®H, a Takxe B pacrBope coaepxamem HAJI® Bmecto HAJIDH.
X¥WMHYECKasi OCHOBA pEAKIHWU 3aKII0YaeTcs B O0Opa3oBaHWM NPEIHINATATA
(dbopmMaszaHa pu BocCTaHOBJICHUHU cosier Terpasosius HAJIDH-nuadopaszoit (CNO)
B npucyTctBud HAJI®H. Takum 006pa3oM, THCTOXUMHYECKAS PEAKIHS HE JOJDKHA
HAOJIOIaTbC B ClOydae OTCYTCTBHS B HMHKYOAallMOHHOW cpene JI000ro w3
OCHOBHBIX KOMITOHEHTOB (HUTpocuHu# Terpazonuii, HAJI®H), a Takxke B ciaydae
ncnons3oBanus HAJ[® smecto HAJIOH.

PesynbTars! u 00CyxaeHune



OmnpIThl TIOKA3alld, YTO Y MOPCKHX CBHHOK B IIEPBBIC JHHU IIOCIE POXKICHUS B
THIIOTAIAMUYECKON  00JIACTH  MPOMCXOAAT  3HAYUTENbHBIE HM3MEHCHHS B
pacrpeeeHn HEPBHBIX KIIETOK, conepxkamux HAJIOH-nmuapopazy/NOC (tabdi.
1).

Tabmuua 1. Pacripenenenne HepBHBIX KIETOK, coaepxamux HAJIOH-nuadopasy/
NOC, B cCTpyKTypax THIOTaJaMyca Yy MOPCKHX CBHHOK B pa3HBIE CpPOKH
IOCTHATAJIbHOTO OHTOTEHE3a

Nt n/n LTpyHTYpA 1aeHe | 3 pede | 10 gevs | 20 eHB
1. Medial preoptic area - + + +
2. Lateral preoplic area + + + +
3. Supraaptic nucleus " . - +
4, Paraventricular nucleus + + + +
5. Periventricular nucleus - - + +
6. Lateral hypothalamic area + + + +
7. Medial mammiltary nugleus | - + + +
a. Supramammillary nuclays + + + +
a. Antarior hypothalamic area | + + + +

"+" - crpykrypa comepxut HAJI®H-guadopaza/NOC-no3uTHBHBICE HEPBHBIC
KJIETKH;

"-" - crpykrypa He coaepxutr HAJI®H-nuadopaza/NOC-mo3uTHBHBIE HEPBHBIC
KJIETKH.

IIpn m3yuyeHHMH CEpUHHBIX CpPE30B THMIOTajJaMyca MOPCKUX CBHHOK B BO3pacTe
OIHOTO JHs mocie poxaeHuss oOHapyxeHbl HAJ[®H-1/CNO — mno3uTuBHBIC
HEWPOHBI B JIaTEPATbHOW MPEONTHYECKOW O00JaCTH, MapaBEHTPUKYISIPHOM SpeE,
JaTepaJbHOM THIOTaJaMHUYecKOd o0JacTH, CympaMaMMUJISIPHOM SApe U B
NepeHEM TUIoTaIaMYycCe.

Y MOpPCKHX CBHHOK B BO3pAacT€ OJHOTO IHS MOCIE POXXKICHUS HE OOHAPY>KEHBI
HAJI®H-i/CNO — mo3uTuBHBIE HEHPOHBI B psAe CTPYKTYp THIIOTaaMyca,
cozep)KaluX TaKhue HEWPOHBI y B3POCIBIX OPraHW3MOB. Tak, HEe OOHapy>KEHBI
HAJI®H-i/CNO — mo3uTUBHBIE HEWPOHBI B MEJHAIBHON IPEONTHYECKOM
o0nacTH, CyNpaoNTHYECKOM SJpe, MEPUBCHTPUKYISIPHOM SJIpe€ U MEAHATbHOM
MaMMWIIPHOM SIJIpE.

VY MOpCKMX CBHHOK B BO3pacTe€ TpeX AHEW IOCJE POXKIEHUS TaK ke, Kak U y
OJIHOJTHEBHBIX MOPCKHX CBUHOK, runotaimamyc He coaepxutr HAJIOH-n/CNO —
MO3UTHBHBIX HEUPOHOB B CYNPAONTUYECKOM SAPE U EPUBEHTPUKYIISIPHOM SAPE.
['mmoranamuyeckast 00J1acTh TPEXTHEBHBIX MOPCKUX CBHHOK coaepxut HAJIDH-
a/CNO — mo3uTHBHBIE HEWPOHBI B TE€X K€ CTPYKTYpax, 4TO U y OJHOJHEBHBIX (B
JaTepaJbHOM MPEONTUIECKON 00JIaCTH, MapaBEeHTPUKYISIPHOM SIApE, JTaTepalbHON
TUIOTaIaMUYeCKON 00JIacTH, B IEPEIHEM THUIOTajJaMyce U B CyNpaMaMMIIIPHOM
saape). A rtaxwke HAJIOH-n1/CNO — mno3uTtuBHBIE HEWPOHBI OOHAPYKEHBI B
MeIUAIBHON MPEONTHIECKON 00JacTh U MEANATLHOM MaMMIIIAPHOM SIIIPE.

B mepuon mMexay TpeTbUM M AECSATHIM JAHEM (HOPMHUPYIOTCS OCHOBHBIE YEPTHI B
pacnpeneineann HAJITOH-1/CNO — MO3UTHBHBIX HEWPOHOB THIIOTaIaMHYECKON
00JnacTH, XapakTepHBIE I B3POCIBIX MOPCKUX CBHHOK.

Tak, y JIeCATUAHEBHBIX MOPCKHUX CBUHOK BbIsBIsIOTCS HAJ[®H-1/CNO —
MIO3UTHBHBIE HEHMPOHBI NOYTH BO BCEX CTPYKTypax TUIIOTalamyca, COJEp Kallux
TaKe HepBHBIE KJIETKH y B3POCIBIX KUBOTHBIX. B oTimune ot Tperhero aus, k 10-
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my naaio pasButusi HAJIOH-g/CNO — mo3uTHBHBIE HEHPOHBI, TOSBISIOTCS B
NEPUBEHTPUKYISIpHOM sipe. OOHapy’keHO, YTO THMOTAIaMyC AECATHIHEBHOTO
xuBoTHOro He comepkut HAJI®H-1/CNO — m[O3UTHUBHBIX KJICTOK B
CyHpPaONTUYECKOM sJIpE.

Kpynubie, wnHTeHcHBHO oOKpameHHble HAJIOH-n1/CNO-no3uTuBHBIE HEUPOHEI
MOSIBJISIFOTCS. B CYIPAONTHYECKOM SPE B MEPUOJ MEXAY AECIThIM U JIBaJLAThIM
JTHEM IIOCJIE POKICHHUS.

IIpn wn3yueHMHM paclpenesneHus HEpBHBIX KIETOK, coaepxammux HAJIDPH-
nrnapopasy/NOC B rumoramamyce y KpbIC B IEpPBbIC JHH IOCIE POXKICHUS,
YCTAaHOBJIEHO, YTO JKMBOTHBIE B BO3pPACTE OJHOIO JHS IOCIIE POXKIECHUS COIEpKAT

HAJA®H-i/CNO — mo3uTUBHBIE HEWPOHBI B JIATEPAIBHOW IMPEONTHYECKOM
oOnacTH, JlaTepaibHOM TUIOTaJaMHYeCKON 00IacTH, U B MEPEIHEM TUIIOTAIaMyCe
(Tabm. 2).

Tabnuma 2. Pacnpesenenue HEpBHBIX KiIeTOK, coaepxamux HAJIDH-nuadopasy/
NOC, B cTpyKTypax THIoOTajgamyca y KpbIC B pa3HbIE CPOKH IOCTHATAIBHOTO
OHTOr€HE3a

Nt n/n {TpYyHTYDE 1aeHe | 3a9ds | L0 feHe | 20 geHe
1. Medial prenptic arés - + + +
2. Lateral preoptic area + + + +
3. Supraoptic nucleus - - - +
4. Paraventricular nucleus - - + +
5. Periventricular nucleus - - - +
a. Lateral hypothalamic area + + + +
f. Medial mammillary nugleus | - + + +
B. Supramammillary nugleus | - + + +
9. Antarior hypothalamic area | + + + +

"+" - crpykrypa couxepxutr HAJIDH-mmadopa3a/NOC-mo3uTuBHBIE HEpPBHBIC
KJICTKH;

"-" - crpykrypa He coxepxutr HAJIDH-nnadopa3a/NOC-o3uTHBHBIE HEPBHBIC
KJIETKH.

Y Kpbic B BO3pacTe OJHOTO JHS TOCie poxkaeHHs He oOHapyxensl HAJIDH-
a/CNO B MenuaJbHOW MPEONTHYECKOW 00JacTH, CyNpaolTHIECKOM sjpe,
NapaBEHTPUKYJSIPHOM  si/Ip€, IMEPUBEHTPUKYJSIPHOM sIpe, CylpaMaMMMISIPHOM
A/1p€ U MEAUATbHOM MaMMMUIISIPHOM SIZIpE.

VY KpbIC B BO3pacTe Tpex OHEH Mocie POXKICHUS TaK ke, KaKk U y OJHOJIHEBHBIX
kpsbic, runotanamyc He conepxut HAJID®H-1/CNO — mo3uTHBHBIX HEHPOHOB B
CyHpaoONTHYECKOM SApE, MAapPaBEHTPUKYJSIPHOM SJIp€ M IEPUBEHTPUKYJISIPHOM
azpe.

['umoranamuyeckas 00JaCTh TPEXAHEBHBIX Kpbic comepxut HAJI®H-1/CNO —
MO3UTHBHBIE HEHUPOHBI B TE€X K€ CTPYKTypax, YTO U Yy OJHOAHEBHBIX. A Takxke
HAI®H-i/CNO — mo3uTHBHBIE HEHPOHBI OOHApPYKEHBI B MEIUAITBHOM
IIPEONTUYECKOI oOmnacTH, MeualbHOM MaMMMJIIPHOM aape u
CylpamMaMMUIISIPHOM SIPE.

K 10-my nnto passutust HAJI®H-1/CNO — no3uTuBHbBIC HEHPOHBI, TOSIBJISIFOTCS B
CYNpaoNTHYECKOM SApe W NapaBeHTPUKYISIpHOM siape. OOHapyKeHO, dYTO
TUIOTAIaMyC JCECATHIHEBHOTO JKUBOTHOro He cojaepxur HAJIOH-i/CNO —
MO3UTHUBHBIX KJIETOK B CYNIPAONTHUYECKOM SIAPE U IEPUBEHTPUKYIISIPHOM SIPE.
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HAJI®H-1/CNO-no3uTrBHbIE HEHPOHBI MOSBISIOTCS B CYNPAONTHISCKOM SIApE H
NEPUBEHTPUKYJIIPHOM SJp€ B MEPHOT MEXKIY ACCATHIM U IBAALATBHIM JHEM IIOCIE
poxnenusi. Takum oO0pa3oM, HE CYIIECTBYET pa3IMYuil B paclpeaeieHuu
HAJI®H-i/CNO — mo3uTuBHBIX HEWpoHOB B runorairamyce 20-IHEBHOTO
JKUBOTHOI'O II0 CPABHCHUIO C B3POCIBIMU XWUBOTHBIMMU. HOJIyT-ICHHBIC JaHHBIC
CBUIETEILCTBYIOT O TOM, YTO, IO-BUAUMOMY, MEXKIY AECATHIM U IBAANATBIM JHEM
MOCJIe POKIEHHS MPOUCXOTUT OKOHUYATENbHOE CTpyKTypHOE (popmupoBanue NO-
3aBUCUMBIX CUCTEM HCPBHBIX ICHTPOB I'MIioTaiaMmyca KpbIC.

IIpn wu3ydyeHMM CEpHUHHBIX CpPE30B MPOJOJITOBATOTO MO3ra, OKPAIIECHHBIX Ha
HAJI®H-n, y MOpCKUX CBHUHOK M y KpBIC, B Pa3Hble CPOKH IIOCJIE POKIEHHUS,
HAJI®H-i/CNO — mo3uTHBHBIE HEpBHBIC KJIETKH OOHapy»XeHbI BO BCeX
H3y4aeMBbIX CTPYKTYypax.

[To-BupumoMy, elie A0 pOKIACHUSA 3aBEPIIACTCS (1)OpMI/IpOBaHI/Ie NO-3aBucuMBIX
CHUCTEM  HEpPBHBIX LEHTPOB  MPOAOJrOBaTOr0  MO3ra, CTIPYKTypHOE H
q)yHKHI/IOHaJIBHOC pasBUTUC TOJDKHO O6GCHC‘-II/IB&TB B TICPBBIC JHU JKU3HHU
BaXHEWIINE BereTaTuBHbIe (yHKIMH (JbIXaHUE, KPOBOOOpAILECHHE).

BriBonbl

Taxum oOpa3oM, HaYATLHOE CTAHOBJICHHE CHCTEMBI TEPMOPETYIISIUN B MPOIECCE
WHAWBUAYAJIBHOTO PAa3BUTHA MJIICKOIIUTAOIINX MOKET 6BITB CBs3aHO C PA3BUTUCM
NO-3aBUCHMBIX CUCTEM HEPBHBIX [IEHTPOB IT'MIIOTATAMYCA.

1. Illpennochiikoi K MOCTAaHOBKE 3ajay HACTOSIIEr0 MCCIEIOBAHUS CIIYKUIU
pasBuBaemble mnpezacTaBieHus o ToM, uto NO, cuHTE3upyemblli HEPBHBIMHU
KJIETKAaMH, MOXET y4aCTBOBATh B Pa3BUTHH CTPYKTYpbl U pynkmu LIHC, sBussich
3 dexTopHOi MONEKYIION, BBHI3BIBAIONICH THOETh ONPEACICHHBIX KIETOYHBIX
CTPYKTYp, @ TaK)K€ Urpasi BAXKHYIO POJIb B TEPMOPETYJIALUH.

2. YCTaHOBJIEHO, YTO Y MOPCKHX CBHHOK B HEPHOA MEXIY TPETHUM H JECSATHIM
THEM  IOCTHATAJBLHOTO  pa3BUTHA  (QOPMHUPYIOTCS  OCHOBHBIE  YE€PTHl B
pacnpenenennn  npeanonaraeMbix  NO-CHHTE3MPYIOIIMX HEPBHBIX  KIIETOK,
XapaKTCPHBIC IJId B3POCIOT0 OpraHru3Ma, a y KpbIC MCIKAY ACCATBIM U ABaALAThIM
JTHEM.

3. CranoBnenne NO-3aBUCHUMBIX CHUCTEM B THIOTAJIaMyCe€ Y MOPCKHX CBHUHOK H
KpbIC, IIO-BHAMMOMY, HWIPAae€T BaXXHYI0 pOJb B PpPa3sBUTHU  CHCTEMBI
TEPMOPETYJIISINU, TIOCKOJILKY Ooisiee panHee co3peBaHue NO-3aBUCHMBIX cHUCTEM
MO3BOJISIET MOPCKHM CBHHKAaM Cpa3y IOCIE POKIEHHUS BECTH aKTUBHBIA 00pa3
JKU3HU, 4 KpbICaM HGO6XOI[I/IM nepuoa Co3pCBaHus.
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