30

N HOBOCTU HAVKY

AHNCWMMOB Bnagmumup Hukonaesuy —
ynieH-koppecnoHaeHT PAH,

[OKTOP MEAULMHCKUX Hayk,
npodheccop, pyKoBoaMTeNb oTAena
KaHLeporeHesa 1 OHKOrepoHTOornn
HWW oHkonorum um. H. H. MNeTtposa
MwH3gpascoupassuTma PO
(CaHkT-lMeTepbypr). MNpeanaeHT
"epoHTONOrMyeckoro obLecTea

npu PAH. AsTop u coasTop

60onee 500 Hay4HbIX Ny6nMKaumn,

B TOM 4yncne 20 moHorpagumn

Knrodesble crioBa: KNeTo4Hoe CTapeHue,

NMPOAOIHKUTENBHOCTb XXU3HW,
TPaHCreHHble MbILLN.

Key words: cellular senescence,
life span, transgenic mice

Tunome3oii meoeti 6eco Mup HayuHovlil NOpalNce, —

2Kusnw 6ydem npodaena, u kmou yice 0o0vLL.

Dpax cuum, 6 Cmokzo1eM €O CEUMOI0 KOPAOIL CHAPANCEH,
Ho 20e 3amox, kyoda ezo 6cmasnsimo, ysnamo 3a0vLiu.

B.A.

MO>XHO N1 OTMEHUTb cTapeHune?

B ceoem cmpemnenuu yseauuumo npodosicumensvbocmo Iusni ucciedosame-
Ju uzobpemaiom Hosvie, 6ce 6ojee usoupenivie nooxodvl. Ooun U3 Hux ces3am
C 2unome3otl 0 Mot PO, KOMOPYH UZPArM 6 OP2AHUIME HAKANIUBAIOUUECS]
8 HeM CO epemenem max nasvieaemvle cmaperowue kiemxu. Cozoasas 60Kpye
cebsi cneyuuueckoe MUKpOOKpYJIceHe, Ol CROCOOCMBYIOM PA3GUMUIO ACCOUU-
UPOBAHHBIX € BO3PACOM 3a001e6anull, 6KI0uas pax. Pesonno npednonoscumn,
UMOo U36ABICHUC OM SMUX NPUMEN CIMAPEHUSL MONCEN CINAMb KIHOUOM K Pa32ddke
npupoosL cmapenus u 300posomy donzoremuio. [losmomy neciyuaiino, umo oona
U3 NEPEbLX OOHAVCHCUBAIOULUX PAOO 6 IMOM HANPABTICHUU, PE3YTLMATbL KOMOPOLL
Oviu onybaukosanvt 6 2011 2., nonara 6 decsamky bLOAIOUUXCS PE3YILMAMOB
no eepcuu JcypHana «Sciences

KietouHoe crapeHne — sIBJI€HKE, J0CTATOYHO JABHO M3BECTHOE B OUMOJIOTHH.
[Tocne onpeesIeHHOTO KOIMYeCTBa IeIEHNI KJIeTKa yTpaunBaeT CriocoOOHOCTh
K yaBoerwio coeii JIHK 1, cooTBeTCTBEHHO, K pAa3MHOKEHUIO, XOTS MOKET eTle
JIOJITO COXPAHSTh KU3HECTIOCOOHOCTh U METabOJNUECKYI0 aKTHBHOCTD. Takue
KJIETKU Ha3bIBAIOT U3HOWEHHbIMU Wiau cmapetowumu. COBpeMeHHasT HayKa
oJIaraeT, 4To (peHOMEH KJIeTOYHOTO CTAapeHUs — OAWH U3 (DyHAAMEHTATbHBIX
MEXaHU3MOB, CIIOCOOHBIX TIPEIOTBPAIATh PA3BUTHE OMYXOJEBOTO TPoIlecca
B MOJIOJIOM OPTaHU3Me, TOCKOJIbKY ITPEKPATUB JEJTUTHCSI, OHA TEPSIET IAHC CTATh
POOHAYATBHITKOM OIYXOJIEBBIX KIeTOK. OIHAKO B CTapeioleM OpTaHU3Me Mo-
BBIIIAETCS BEPOSTHOCTD «COOEB», CIIOCOOHBIX MPUBECTH K Pa3BUTHIO PAKOBBIX
saboneanuii. Craperomas KIeTKa CeKPeTUPYeT BOBHE Pa3INnYHbIE BEIIECTBA,
CIIOCOGHBIE HAPYIIATh CTPYKTYPY U (DYHKIHIO OKPYKAIONINX €€ 3M0POBBIX
KJIETOK. A TaK KakK C BO3PACTOM KOJIMYECTBO CTAPEIOIINX KJIETOK B OPTaHI3ME
YBEJIMYMBAETCH, TO, CJIEOBATENBHO, BO3PACTAET U MACIITAO TTOPAsKEHUS 3/0-
POBBIX TKaHeil. [Io MHEHTO YIeHBIX, 9TO MOXKET B KOHEYHOM UTOTE TPUBOUTH
K Pa3BUTHIO aCCOIIMUPYEMBIX C BO3PACTOM 3a00JIeBaHNH, B TOM YKCJIE 3I0KAUECT-
BEHHbIX 01Ty X0JIeit. « X0poIiine rpak/ame, HO IJIOXUE COCEIN» — TAK BBIPA3UIACh
o crapeforux kirertkax 6uosor /. Kammisu n3 BakoBCKOTO MHCTUTYTa N3y YEHsT
crapenus (bepkiun, CIIIA) (Campisi, 2011).

Bot takast upoHust IPUPO/IBL: OAWH U TOT K€ MEXAHU3M — KJIETOUYHOE CTape-
HUE — B MOJIOJIOM BO3PacTe 3aIUIIAeT OT PAa3BUTHS OIYXOJ€l, a B CTapPOCTH,
HAIIPOTUB, CIIOCOGCTBYET UX pasBUTHIO. HO MOKHO JI permuTh pobiemy cra-
PEHVST U PA3BUTHSI BO3PACTHBIX TATOJIOTUH, YIAJTUB U3 CTAPEIOIIEr0 OPraHm3Ma
u3HomeHHble kaeTku? [loka aToT Bompoc sABJAETCS B OCHOBHOM TIPEIMETOM
JICKYCCHI, a OJlHa M3 TEPBBIX paboT, B KOTOPOil Ipylina uccaepoBareneii
n3 kannnku Maiio (Pouectep, Munnecora, CIIIA), Bo3rsiaBisieMbIX TOKTO-
pom . Ban /[plopceHOM, N3y4nJia TIOCTEACTBUS yIATCHNUS CTAPEIOMNX KIETOK
13 opraHnama JJabopaTOPHbIX MbIIIEH, Oblla OTMEUEHA HKCIIEPTAMU YBAKAEMOTO
sypnana Science (Baker et al., 2011).

Mbiwn nuHum BubR1 ¢ myTaumeii ctapeHus

TpaHCcreHHble MbILLK
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WccnenoBarenu u3 rpyimbl Ban /[piopceHa mbITaimnch
BBISICHUTD, OY/IET JIW yAaJeHne CTapeonnX KJIETOK U3
OpraHu3Ma BJUSTH HA TPOAOJLKUTETHHOCTD JKU3HU U T10-
SIBJIEHVE Y JKUBOTHbBIX [TPU3HAKOB CTAPEHUS] — CHUKEHIIST
JIOIOBUTOCTH, TTOTEPU SKUPOBBIX OTJIOKEHUN, PABBUTHS
KaTapakKThbl ¥ MBIIIEYHON TUIIOTPOhUH.

OjiHa 13 TJTaBHBIX 33/1a4, CTOSIBIIIUX TI€Pe/ NCCJIe/[0BaTe-
JISTMH, 3aKJTI0YATACh B HACHTH(DUKAIINT 1 M30MPaTeTbHOM
YHUYTOKEHUH CTAPEIONNX KJIeTOK. J[Jist ee pelienust cHa-
Yajia Ha OCHOBE TMOPHUIOB TPEX JIMHUN MbIIIEH, Kaskiast
13 KOTOPHIX 00J1a/1aia BHICOKOH BEPOSITHOCTHIO Pa3BUTHS
CIIOHTAHHBIX OITYXO0JIe, GbIIIN «CKOHCTPYMPOBAHbBI» TPAHC-
TeHHBIE MBI, B MX TreHOM ObLI BCTPOEH MCKYCCTBEHHO
cuntesupoBanuerii pparment JHK. Ira renernyeckas
KOHCTPYKIUsS coflepsKajia TeH, KOAUPYOMHii 0cobbIii
(dbepmenT — Kacmasy-8, CIiocoOHBIN 3aMyCKaTh MEXaHU3M
KJIETOYHOTO caMOy6uiicTBa (anonmos).

[mépuapl

[na aKcnepyMeHTa Mo U3y4YeHuIo BINSHUA YaaneHus

13 opraHmM3ma CtaperoLmx KNeToK 6bInn MCNOoMb30BaHbI
rMépuaHble TpaHCreHHble Mbilwr. OHM 6bIM NONy4eHbI
nyTeM CKPEeLLUMBaHUA TPAHCTEeHHbIX MbILLEN, Y KOTOPbIX
6narofapsi BCTPOEHHOW reHEeTUYECKON KOHCTPYKLMK
MOXHO ObINO CENEKTUBHO YOUTb CTapEeroLLME KIETKN,
MapKepoM KOTOpbIX 6bl1 6ENOK p16k4a, 31
1 6bICTPO CTaperLmnX Mblen nuHum BubR1.

'Mbpunabl nonyyanu crieumansHeiv npenapar,
3anycKaroLmii NpoLecc camoybuincTBa CTaperoLLmx
KINETOK, KOTOPble CEKPETUPYIOT BELLECTBA, HapyLlatoLme
PYHKUMOHMPOBaHME OKpYXatoLLmMX TkaHel. B peayneraTe
Yy HUX yAanocb 3aMenuTb NposiBlieHve nNpu3Hakos
CTapeHust: Mo CPaBHEHMIO C MbilLlaMu NnHun BubR 1

3TN 0COBM MMenn 6onee CUMbHbIE MbILLLbI, MEHEE
MOPLLMHUCTYIO KOXY, pexe cTpaganu oT KkaTapakTbl

n 1. 4. MNo: (Peeper, 2011)
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B namnoMm ciyuae ydenble BOCIIOJIb30BAIUCH TEM U3-
BECTHBIM OOCTOSITEJLCTBOM, YTO B CTAPEIONIUX KJIETKAX
(M TOJIbKO B HMX) CHHTE3UPYyeTcs: 0coObIi Gestok pl6Mmki
YTO CBUJIETEIBCTBYET O IPEKPAIIEHUN KJIETOYHOTO JeJie-
nust. A Berpoennas B JIHK mbitireli TpancreHHast KOHCTPYK-
st Oblyla OPraHU30BaHa TaKUM 06pPa3oM, UTO HauHMHAJIA
«paboTaTh» OJHOBPEMEHHO C aKTHBAIUEH TeHa, KOIUPY-
iontero Genok p16™2, B pesymbrare (hepMEHTBI anonTosa
(TpaBa, B HEAKTUBUPOBAHHOI (hOpMeE ) CHHTE3NPOBATICH
TOJIBKO B T€X KJIETKAaX, TJie TIPOUCXOUI0 HAKOILJIEHUE
GUOXUMUYECKOro MapKepa crapenus pl6™ rolp
MOJIBUTHYTh TaKMe CTapeolie KIETKH K caMOyOHICTRY,
(bepmenT kacmazy-8 akTUBUPOBAIN BBEJEHUEM MBIIIAM
crneninangpHOTO Tperapata AP20187.

Takux TPaHCTEHHBIX MBIIIEH CKPECTHIN ¢ OBICTPO CTa-
PEIOIUME MbITTaMu JTUHUU BubR1, PO0JIKUTEIBHOCT
JKU3HU KOTOPBIX COCTABJISIET BCETO OKOJIO JIECSITH MeECs-
11eB (MMPOTUB TIPUMEPHO TPEX JIET JIJIst OGBIYHBIX MBITITEH )
Uy KOTOPBIX PAHO TIPOSIBJISIOTCS MIPU3HAKU CTAPUECKUX
3aboseBanmit. [losyueHnbie B KOHEUHOM Pe3yJIbTaTe THO-
puabl 06JIaIaIi BCEMU HY/KHBIMU 3KCIIEPUMEHTATOPaM
CBOICTBAMU: OHU UMEJIH BHICOKYIO BEPOSITHOCTD PA3BUTHUS
paxa v paHHe, SIPKO BbIPAKEHHbIE TIPU3HAKU CTAPYECKIX
3ab0JIeBaHNiT, U Y HUX MOJKHO OBLIO CENIEKTUBHO U B HY K-
HbBIIl MOMEHT yOUTB CTAPEIONINE KIETKH.

YacTb rubpUIHBIX MbITIIel Hauata morydats AP20187
B BO3PACTE TPEX HEZIEb — JI0 TOTO, KaK CTaPEIOIe KIeTKI
HavyaJIl Pa3pyniaTh CTPYKTYPY U DYHKIIUIO HOPMATIbHON
TKAHU; OCTAJIbHBIE — B BO3PACTE IISITH MECSITIEB, KOT/IA TIEPBbIE
MPU3HAKK BO3PACTHBIX 3a00JI€BAHUH yIKe MOSTBUIICE.

Pesyssrarel sKcIiepiMeHTa OKA3aJIu, YTO YaJeHue CTa-
PEIONINX KIETOK B H0JIeE MOJIOIOM BO3PACTE OJIATOTPUSTHO
OTPA3UIIOCh Ha 0COOSIX — MPU3HAKU CTAPEHUST Y HUX OBLITH
CYIIECTBEHHO MEHEE BBIPAKEHBI, 4eM Y UX OBICTPO CTapeio-
mux poauresieit. B 6osee mosmaneM Bospacte ahdhekT Takke
MPOSIBUJICS, XOTSI M TOPa3io cyabee: MPoIece CTapeHust
ObLJI TIPHOCTAHOBJIEH, HO «OTMEHbBI» Y3Ke MPOU30IIENINX
CTapueCcKNX U3MEHEHUH He TPOUCXO/IHIIO.

WHuTepecHo, YTO IPOIOJIKUTEIBHOCTD JKM3HU BCEX MBbI-
i€l 9KCIIEPUMEHTAIBHON TPYIIIIBI IPU ATOM HE YBEJIHYU-
JIACh: OHA COCTABJISAIA OKOJIO JIECATH MECSTIEB, KaK M Y KOH-
TPOJILHBIX MbITIel iHun BubR1, nociie 4ero ;kMBOTHbIE U3
06enx TPYIIN YMUPAJIU OT OCTAHOBKH CEP/IIIA.

Pesysibrar B 11€710M BIEUYATJISIONINN, YIUTHIBAST OTKPbI-
BaIOIIYIOCS TIEPCIIEKTUBY CO3/IaHMsI HOBOTO TIOX0/Ia K JIie-
YEHUIO ACCOIMUPOBAHHBIX C BO3PACTOM M HACJIEICTBEHHBIX
3aboseBanmit. OHAKO OCTAETCST PSI/T HEPEITEHHBIX aBTO-
pamu npobJieM.

Bo-niepBbix, He MOJIyYeH TJIaBHBIN PE3yJIbTaT: HECMOTPST
Ha 3aMe/IJIeHe TIPOSIBJIeHNsT HEKOTOPBIX TIPU3HAKOB CTa-

PEHUsI, C TOMOTI[HIO JIMMUHAIIY CTAPEIOINX KJIETOK yBe-
JIUYUTD TPOAOKUTETBHOCTD JKU3HN 0CO6eit He yaamoch.
Ynanoch TONBKO YIAYYIIUTD 37I0POBbE U MPOJIUTD AKTHB-
HYIO KU3Hb, 4TO, GE3YCIOBHO, TAKKe HEMATOBAKHO.

Bo-BTOpBIX, HEpEITeHHbIM OCTAJICS OJIMH Ba;KHBIT BOIIPOC,
MMEFOIIII TIPUHITUTTHATBHOE SHAYEHNE, — KaK OOCTOUT JIETI0
C Pa3BUTUEM OITYXOJIEH TIPU JIMMUHAIIUY CTAPEIOIIUX KJTe-
Tok? Ha aBTopckuii 3ampoc 1oxTop BaH /[blopceH 0TBETHI,
YTO B HKCIIEPUMEHTE He HabJII0Ia/I0Ch PA3BUTHS OITyX0JIe-
BOTO IIPOIIECCa Yy MBbIIIIel, HECMOTPS Ha TO, YTO POJUTEIb-
CKUe JJMHUU TeHeTHYeCKN MOAUMUITNPOBAHHBIX MbITIIEN
OTJINYAJIUCH BBICOKOI YAaCTOTOM CIMOHTAHHBIX OITYXOJEN.
BeposiTHO, /10 9TOT0 BpeMeH# 0COOM TIPOCTO He 0KUBAJIN.
Cefivyac nccreoBaTenn MoBTOPSTIOT CBOTO PabOTy Ha 00BIY-
HBIX MBIIIAX, HO PE3yJIbTaThl OYAYT U3BECTHBI HE CKOPO,
YUUTBIBAS TIPOIOJKUTENbHOCTD UX JKU3HU.

Hy:XHO OTMETHUTB, YTO TUTIOTE3Y O CBI3U MEXK/IY HAKOTI-
JIEHVEM TIPOJIYKTOB MeTaboIM3Ma CTaperoluX KIETOK,
TTPOJIOJIKUTETbHOCTDIO SKU3HU W PA3BUTUEM OITYXOJIEBOTO
rpoiiecca B TOW UJIM MHOU CTENeHU TOATBEPIK/IAI0T pe-
3yJIBTAThI IPYTUX UCCIEAOBAHUIH B 00JIACTH KJIETOYHOTO
crapenust. Tak, oGHAPY/KEHO, YTO YIHETATH MPOIIECC CTa-
PEHUsST KJIETOK MOTYT BEIECTBA, HHTHOUPYoIine HeloK
mTOR-kunazy. Xors aToT hepMeHT MoKa HeOCTATOYHO
u3y4yeH, U3BECTHO, YTO OH YYACTBYET B PETYJISIUN MHO-
’KecTBa KJIETOYHBIX (PYHKITHH, TAKUX KaK POCT, JeJeHue
1 6ekoBbIi cuHTes. [Tosararor, 4To yrHeTeHe aKTHBHOCTH
mTOR gBisgercss KI0YeBbIM 3BEHOM B PETYJISAIUN TTPO-
JOKUTENFHOCTH KU3HU W PA3BUTHN HOBOOOPa30BaHMiT
(Blagosklonny, 2008).

Bemmecrsamu, naru6upyionmmu mTOR-kunasy (1 Top-
MO3SIINMHI CTapeHne KJIETOK), SBASIOTCS, B YaCTHOCTH,
aHTUAMAGETHYECKU TIpenapaT Mem@popmun 1 UMMYHO-
JITIPECCAHT PanamuyuH.

Metdopmun — Hanbosee YacTO Ha3HAYAEMDIH aHTH-
JabeTHYeCKUil penapar B MUPOBOM TTPAKTHKE: €5KETOIHO
B MUpE€ Ha HETO BhIMUChIBaeTcst 6osee 120 MITH perenTos.
ITo cratucTuke, y 6GOJbHBIX AUabeTOM, MPUHUMABIIIX
MeThOPMUH, PUCK YMeEPeTh OT paka Ha 25—40 % MeHblile,
yeM y GOJIbHBIX, TOJTYYaBIINX APYTUe IPOTHBOAnAOeTHYEeC-
KUe TIperapaThl — WHCYJIUH WJIN MPEenapaThl CyIb(OHWII-
MOYEBUHBI, YBEJIUYUBAIOIINE TTPOAYKIINIO UHCYTIUHA
B nojKenynounoi sxenese (Taubes, 2012).

Ha ceroxnsa MeTdopMuH y:Ke cmac OT CMepTH OT paka
6oJbliie Jrfojieit, ueM Joboe apyroe jgekapctso. [loka
HEM3BEeCTHO, MOXKHO JIN CTIOJIb30BATD 9TOT TIpernapaT A1t
TIPEIOTBPAIIEH ST PA3BUTHST 3JI0KAUECTBEHHBIX HOBOOOPA-
30BaHMIT y 37I0POBBIX JIIO/IEH — TO 33/1a4a, KOTOPYIO Y4EHbIM
elnie Mpe/ICTOUT pentuTh. Ho pe3yasraTsl aKCIIepUMEHTOB,
MIPOBEIEHHBIX Ha TAGOPATOPHBIX MBITITAX, TOKA3BIBAIOT, UTO

MeThOPMUH 3HAYUTETHHO YBETUUUBAET TIPOIOJIKUTEb-
HOCTB JKU3HI 0COOE 11 TOPMOSUT Pa3BUTHE Y HUX Oy XO0JIei
(Anisimov, 2010; Martin-Castillo et al,, 2010).

UYro kacaeTcsa panmamMuIinHa, TO OH MOKA3aJ CXOXKUH
a(hdexT B psijie SKCTIEPUMEHTOB HA PA3TUIHBIX JTHHUSIX
naboparopubix Mbleii (Demidenko et al., 2009; Harrison
et al., 2009; Cao et al., 2011; Anisimov et al. 2010; 2011).
MexaHusM JeficTBUS 9TOTO MpernapaTa ObLI H3yYeH B Jia-
6GOPaTOPHBIX HKCIIEPUMEHTAX B KIIETOUHBIX KYJIBTYPax Kak
IPBI3YHOB, TaK 1 YeioBeka. OKaszaaoch, YTO B IPUCYTCTBUHI
pamaMuIHa OTMEHSIETCST HeOOPATHMOCTD MCKYCCTBEHHO
BBI3BAHHOII OCTAHOBKM KJICTOUHOTO JICJIEHUST U CTAPEHUS
KJIETOK. B0 Takske okasaHo, 4To paraMuiiiH yCTPaHsieT
reHeTHYecKne MeEKTH B CTAPEIONNX KIETKaX GOTBHBIX
PEAKMM TEHETHYECKH 00YCIOBIEHHBIM CHHIPOMOM YCKO-
PEHHOTO CTapeHNs — JAEeTCKOM mporepuelt XaTuncona-In-
opma. B pesysnbraTe y TaKHUX KJIE€TOK JITUTEIBHOE BPEMS
COXPaHsIETCsl CIIOCOOHOCTD K JIEJIEHHUIO.

Takum 06pa3oM, BOMPOC, YMEHBIIAET JIK yAaleHue U3
OpraHN3Ma «M3HOMEHHBIX» KIETOK PICK BO3HUKHOBEHUS
PaKoBbBIX 3a00JI€BAHUIT — BTOPOIi IOCJIE CEPIETHO-COCYIN-
CThIX 3a060JIEBAHUN TPUYUHBI CMEPTHOCTH B COBPEMEHHOM
MUpe, — OCTAaeTCs OTKPBITHIM. He TICKTI09eHo, 9To B 9TOM
cMbicyie GoJiee MepCIeKTUBHBIM Oy/IeT UCIO0JIb30BaHUE
dapmarieBTraecknx naruOutopo mTOR-KuHa36!, O1HAKO
3TO TpeGyeT MATBHEHIITNX MCCAETOBAHNH B TIPHIOKEHIH
K 3Z0POBBIM JIIOJsIM. B s1t060M caiyuae umccepoBaHus
B 00JIACTU KJIETOYHOTO CTapeHusl HYKHO WHTEHCUBHO
MIPOIOJIKATD, YTOOBI YCIIENTHO PEIIATh TIPOOIEMbI JIEUEHST
ACCOIMUPOBAHHBIX C BO3PACTOM 3a060JI€BaHMii B HAIIIEM BCE
GoJee «cTaperoneM» MUpe.
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«Balua Teopusi v convgHa v oCTPOYyMHa.
Bripo4em, Begb Bce Teopuu CTOSIT OJHA APYrovi».
BonaHp

J1o61110 Hay4Hble pyucTanuLya, AUCKYCCU MbiJ,
Breck aprymeHToB, BOOXHOBEHLE B /lnLax,
Y106 OrnoHeHTbI BbIGUINCH U3 CUJT,

W yetynunm nctmHe, octaBuB nieH aMouLmii.

Jlrobro cTaTemn — Kak 1103yHr K [MepBomatro,
Vix pecbepatbi, 4TO cpOAHM MOSINTBE,
PeLuerne, nogobHoe Okkama 6puTBe,

B KoHUe anogheos — 51 370 nepsbivi 3Haro!

Teopun 1061110, MOXOXME Ha Hy.A0,

I'ne norvika onepexaet ¢hakT yrpsMbIi.
[ycTb npenects nx HayTpo no3abynyT,
Ho K nctuHe oHv BeayT, XOTA HE MpsMO.

Uctopus paccyant Hac un, 6€3 COMHEHbS,
lpoviget nATb — [ECATb WM COTHS JIET,
Ha cemuviHape npob6y6HUT CTY[EHT —
CeroaHsi BOMUHUPYET TaKoe MHEHBE:

[MpoTnBOpeyusi 3aech He 6bIIO U HET.
OTKpbIT NpypoAbl HaM €LLe OAUH CEKPET,
[Mpou3oLuio Teopuvi ABYX CIIUSIHUE.

U mup oboratuicsi HOBbIM 3HaHNEM.

B. AHucumoB
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