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INPEANCJIOBUE

[Mpenaraercs k oocyxaennio HoBast Hayka BUTAJIOHI 'S o nponyieHnn ku3Hu. B oTimmame
OT HayKW T€pPOHTOJIOTHH, HOBasI HayKa COCPEOTAuMBAETCS] HE Ha CTApeHUH, a Ha Crocodax, MeTo-
Jax MpeJoTBPAleHus] CTAPEHUs1, TOUHEEe COXPAHEHUs1 OPraHu3Ma B MOJIOJJOM WJIU B3POCJIOM COCTOSI-
HUH ¥ OTCYTCTBHHM TIepexo/ia K MpoIecCy CTapeHusl, BEIyIIero B uTore K ero rudemu. T.K. crapeHue
YCTPaHUTh HEBO3MOXKHO, TO OCHOBHOE HarpariieHre Hayku BUTAJIOHI' T — pa3paboTka MeTooB
MIEPHOMUECKOTO OMOJIOXKEHHSI OPraHU3Ma, T.€. TIEpeBO/ia ero U3 CTaporo OMOJIOTMYECKOro BO3pacTa
B OoJiee MOJIOZION WIT COXPaHeHUsI OpraHu3Ma B MOJIOJIOM MJIH 3pPEJIOM BO3pacTe.

Takske ONMMCHIBAIOTCS U3BECTHBIE M pa3padaThIBa€Mble METOMIbI, 3aMeUISIONINE TIEPEXO0] Opra-
HU3Ma K CTApPEHUIO, COXPAHEHUIO aKTUBHOT'O JIOJITOJIETH S, a TAKKE NePCIIEKTUBHBIE TEOPUU, IIPU3BaH-
HBbIE PEeIUTh TPoOJIeMy paJuKaIbHBIM 00pa3oM. OCHOBHOM TaKo¥ TeOpHel 1I0 MHEHHIO aBTOpa SIBJIS-
eTcs pa3padboranHas UM «OO0Ias Teoprsi OMOJIOKEHHUS] OPraHU3MOB».

Cpenu METo0B, YACTUYHO BBIMOTHSIOIMX 3a1a4y 3a/I€PKKHU CTAPEHUs, MOKHO BbIEJIUTh TEX-
HOJIOTHIO JUCTAHTHOTO BO3JEHMCTBUS MOJIOBIX PACTYIIMX OPraHU3MOB Ha B3POCIIbIE. DTO BBIOIHS-
eTCs ¢ WCIOJIb30BaHWeM YCTaHOBOK buorpoH wim donronerpoH. OCOOEHHOCTBIO 3TUX YCTPONCTB
SIBJISIETCS] TO, YTO OHM HE TOJIbKO YBEIMUYMBAIOT CPEIHIO M MAKCUMAJIBHYIO MPOIOKUTEIbHOCTH
JKU3HU IKCTIEPUMEHTATBHBIX )KUBOTHBIX, HO JIEAIOT 3TO B JIIOOOM BO3pAacTe U Jaxe B CaMOM MO3[-
HEM TIeprojie KU3HHU, KOTOPBIN CUUTAETCS ITTyOOKOM cTapocThio. [Ipy TOM COXpaHIeTCs] MOIOKABBIH
BHEITHWIA BUJI ¥ XOporlas (pyu3nuecKasi MoJBUKHOCTD KUBOTHBIX. [Ipyroi TUCTaHTHBIN METO — 3TO
npumenenue ycrpoiictsa noa HazBanueM [JUCCUMMETPATOP, koTopblil yBeTUYMBAET IUCCUM-
METPHIO BOIBI MM OMOMOJIEKYJI OPTraHU3Ma, MepeBOsl X B COCTOSIHUE, CBOMCTBEHHOE MOJIOIIOMY
BO3pacty. Elie oauH MeTo — 3T0 peryimpyemMoe orpaHiIueHUe UTaHus, pa3padaTbiBaemblii B Hayu-
HoMm UHctutyTe AkTrBHOTO Honronetus u AHTUCTapeHus: T. MOCKBBI, KOTOPbIH 10 9(P(PeKTUBHOCTH
MOXET OBbITh COMOCTABUM C ONMCAHHBIMU BBIITIE METO/IAMH.

Yactp nHpopManuu ObUIa paHee onmyOiMKoBaHa B KHUTe aBTopa: IIpoxopo JI. 10. «Ob6mas
Teoprsi OMOJIOKeHHs OpraHu3MoB. [Iponomkenue.». MockBa/Ekarepunoypr: OO0 «3parenbckue
pereHus» 1o juieH3un «Ridero», 2022. 48 c. ISBN: 978-5-0056-8783-8

Bo3MOKHBI TPOTUBOTIOKA3aHUSI, TPeOYeTCs] KOHCY/IbTAIMSI CTISIHAHACTA.
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KHura npesHasHaueHa Jyisi BCeX, KTO MHTEPECyeTCsl FepOHTOJIOTHEH, CIOCOOaMU OMOJIOKEHHM S,
O3I0pPOBJICHUsI U yBenueHus1 aktuBHoro gonronetus. YK 591.139, BBK 28.703

Kaiouesvie cnoea: TepOHTONIOrUSA, BUTAJIOHTUSA, NMPOAOIKUTEIBHOCTb KU3HH, IOJITOKUTEIIb-
CTBO, MPOJJIEHNE aKTUBHOW W 3J0POBOM KW3HH, 310pOBasi CTAPOCTh, OOpbOa CO CTapeHHUeM, cTape-
HUE, OMOJIO)keHre, BUoTpoH, JloIroneTpoH, MbIIIY, HEMATO/BIL.

B odopmiteHnm 0010KKH UCTIONB30BaHO (DOTO aBTOPA KYJIBTYPhI KJIETOK KUTACKOTO XOMSTUKa,
PUCYHKH aBTOPa HECTApEIOIIEro JKMBOTHOTO rUphl U (pparmenta mosekyssl JJHK, a takxe ¢poto u3
MHTEpHEeTa HecTapelolien Menyssl Turritopsis dohrnii.
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BBE/IEHUE

B Hacrosinee Bpems Ipouece cTapeHns n3ydaeT HayKa, KOTOpasi Ha3bIBaeTCsl FepoHTONIOrus. B
TO € BpeMs MOAPA3yMEBAETCS, UTO 3TA KE€ HayKa UILET CPEJCTBA 3aMEIJIEHHS CTAPEHUS U 3a CUET
3TOro NpomJieHns ku3HU. OTHAKO, UCXOMs U3 Ha3BaHUA HAYKH, OHA 3aHUMAETCS UIMEHHO U3y4YEeHUEM
crapeHus. Ho Ha camoM jiesie M3yuyeHue CTapeHHsl He caMmolielib, JJIs1 yesioBevyecTBa Oojiee BakHO,
YTOOBI 3TO COCTOSTHUE HE HACTYNWJIO. DTO 3HAYUT, YTO TpeOyeTcst He MPOCTO 3aMeIUTh CTapeHue,
HO CciesiaTh Tak, YTOOBI MEPHO CTapeHusl He HacTynuil HUKorga. COOTBETCTBEHHO, YeJloBeK OyneT
BCerja MoJIoJbIM, He OyJIeT CTapbIM U €r0 KHU3Hb CTAHET HEOT PAHUYEHHOM.

Takum 00pa3om, clieyeT MeHbIIIe 3aHMMaThCs BOITPOCOM, YTO TaKOe CTapeHue, a UCKaTh CIO-
COoOBI HE JIONYCTUTb COCTOSIHUE cTapeHHs. [109ToMy JIOTMYHO pa3BUBaTh HayKy, KOTOpast Obl M3ydasia
BO3MOKHOCTH OpPraHM3Ma COXPaHSATh CBOM (DYHKIIMM Ha MPOTSKEHUH JIONTOr0 BPeMEHH, T.e. OBbITh
MOJIOZIBIM WJIX 3PEJIbIM YEJIOBEKOM Ha MPOTSKEHUH HEOT PAHMYEHHOTO BPEMEHH, UTO IIPUBENIET, COOT-
BETCTBEHHO, K HEOI'PaHUYEHHOW NPOAODKUTEIBHOCTH KU3HH YeJIOBEKa, 03 MPU3HAKOB CTAPOCTH.

Takas Hayka MOIVIa Obl HA3BIBATLCA HE TepOHTONOrMeH, a, Hanpumep, BATAJIOHI'MEN, T.e.
HAYKOH, U3YyYaloller JJIUTEIbHOCTb KU3HU, OT CIOB — «Vita» (J1aT. — KWU3Hb) U «JIOHI» (OT JIaT.
longus — AJIMTENBHOCTD ).

Tak:xe BO3MOKHBI JpyTrMe BapUaHTHIL:

BMOJIOHI' A1 = BUOJIOHI'OJIOI'M A = BUTAJIOHI'OJIOT' A

9TO PA3HBIE HA3ZBAHIUS OJHOY HOBOM HAYKHU O IMPOJIJIEHNM KN3HN.

CoOTBETCTBEHHO, YUEHbIi, KOTOPbII 3aHMMAETCs1 ITOM HAyKOM Oy[eT Ha3bIBaThCsl, HAIIPUMEP,
tak: BUOJIOHI'OJIOI" = BUTAJIOHI" = BUTAJIOHI'OJIOT'.

Koraa s, kak aBTOp 3TOrO NnpeayokeHus, BhIckazaHHoro enie B 2024, npuiiien K MOHUMaHUI0
HEOOXOIMMOCTH 000COOUTH 3TO HAYYHOE HAIpaBJIeHUE OT COOCTBEHHO T€POHTOIOTHH, TO BCE CTAJIO
Ha CBOM MecTa. ABTOpY Bcerjaa ObUI0 HEeKOM(OPTHO Ha3blBaTh ceOsl TEPOHTONIONOM, TaK Kak MOen
1EJTbI0 HUKOTa He ObUIO M3y4YeHHe CTapaHus caMoro 1o cede, a MHTepecoBaIM BO3MOXHOCTH, KaK
HE JIOITYCTUTb CTAPEHUE U COXPAHUTh OPraHU3M BCETZA B MOJIOAOM WJIM B 3PEJIOM COCTOSIHUU.

Takxe 51 JOJNIro HUKAK HE MOT NPUAYMaTh, KaK € Ha3bIBaTh YUYEHOI'O, KOTOPBIM 3aHUMAETCs
HE CTapeHueM, a ero HegomyuieHueM. Cenyac ke, ocje NosABJIEHU IPEAJIOKEHHOTO MHOM TEpMUHA
BUTAJIOHI M4, takoi yuensiit moxeT HasbiBatbcst BUTAJIOHI'OJIOI'OM nm BUTAJIOHI'OM.
Takum o6pazom, yuyenstii BUTAJIOHI™ 3anmmMaetcss UIMEHHO CriocoO0amu TpeJOTBpaIleHus] cTape-
HUS, a HE TIPOCTO €0 U3yYEHUEM.

Crienyer Takke OTMETUTB, YTO XOTSI IPUPOAA CO3alIa YeIOBEKa, OHA XKe ero yOmBaer ¢ momo-
1ibio crapenus. [Tostomy moasim ciieyer 60poThest He Mex /1y coO0id, a MIMEHHO C TPUPOIOH U cocpe-
JOTOYMTH BCE BO3MOKHOCTU YEJIOBEUYECTBA [UIsl PELEHUs] 9TOro BoIpoca. XoTelsl Obl 00paTuTh BHU-
MaHue yuTaTesier Ha snurpad aBTopa B Hayasle KHUTKU: «IIpupooda cozodana uenosexka 6 onpasoamue
ceoezo cyuiecmeoganusi. J1. FO. Ipoxopoe 1977». CyTb U3pedeHust B TOM, YTO TOJIBKO YeJoBeK 00a-
JA€T JOJITOBPEMEHHOM MMAMATBIO M HE TOJIbKO MHIMBUYaIbHOM, HO Y KOJUIEKTUBHOM ITAMSATBHIO MEXKLYy
TIOKOJICHUSIMHA Y MOXKET OTAEIUTH ceOsl OT MPUPOABI M IOCMOTPETh HA Hee U Ha cedsl Kak Obl co CTo-
POHBI, CBEPXY 1 M3 OECKOHEYHOT0 KOcMOca. JKMBOTHBIE ¥ HEKHUBAsI CyOCTaHIIMSI HE B COCTOSTHUY STOTO
cenarh, Kak Obl CIIOKHO YCTpOeHbl OHM He Obuti. [Io3TOMY YesioBek IOMKeH HEHUTh ceOsl M CBOIO
CIIOCOOHOCTB OTIAETATH cedst OT Mpupoabl. K 5TOMy MOHMMaHMIO TOTKHO CTPEMHTBCS M BCE YesioBe-
YECTBO, M KaX/IbII YEJIOBEK B OTHEJIBHOCTH. Torna oTKpoercs MmyTh K YCTPAaHEHUIO B3aUMHBIX IIpe-
TEH3MI JIOJE! B Pa3HBIX CTPaHaX ¥ MOKHO OylIeT COCPEOTOUMTCS Ha TJIABHO MpodiemMe — HeAoIy-
IIEHUY CTapeHHs1, YTOObI JOCTUYb HEOI PAHUYEHHOTO COXPAHEHU s 3PEJIOro WIIM MOJIOAOTO COCTOSIHUS
OpraHusma.

UroObl MOKA3aTh, YTO IJIABHBIM BParoM YeJIOBEKA SIBJISETCS CTapeHHe, I0CTaTOUHO PacCUMTaTh,
CKOJIBKO JTIOfIEl TIPMMEPHO MOTMOIO B BOMHAX MEKLy COOOH M CKOJIBKO YMEPIIO OT CTapOCTH.



JL. Hpoxopo& «Buranonrns — HoBas HayKa O NIPOAJICHUU KWU3HU. O06oCHOBaHUE U JOKa3aTeJIbCTBa B SKCIIEPUMEHTaX>»

JJ1s OIIeHKU MpYMEM 32 OCHOBY COBPEMEHHOE YMCIIO JKUBBIX JIIoAen Ha 3emie — 8.3 miipn
B 2026 1. 1o ornieHKaM HEKOTOPBIX CIEIMATUCTOB 32 BPEMsl CYIIIECTBOBAHHUSI YeJIOBEYECTBA POIU-
Jock U ymepino npumepHo 108—117 mupn mozeit Oe3 ydera HbIHE KUBYHIMX. Bo Bcex BoMHax
noruoso mo 1 mupa denoBek (https://veh.academy/skolko-lyudej-pogiblo/; https://wikipedia.org/
wiki/List_of_wars by_death_toll). To ects, oT cTapoctu ymepio npumepHo B 100 pa3 Gosbiie, yem
noruOJIo BO BceX BOUMHAX desioBevecTBa. OTCIONa BBIBOJ — CaMblil CTPAIIIHBIN Bpar 4eIioBeuecTBa
— 3TO CTapeHue.

Bananc Oyner oveBu/IeH B CTOPOHY cTapocTu. [loka cuTyalysi TakoBa, YTO CKOJIBKO JIIOZIEH
POIMIIOCH, CTOIBKO M YMEPJIO, 32 UCKJIIOYEHHEM HbIHE KHUBYIIIHX.

VimeHHO MO3TOMY Ha MpPEAOTBPAIIEHUM CTApeHHs W Ha COXpaHEHHE MOJIOAOTO BHEITHEro
Y BHYTPEHHETO COCTOSIHMSI OPTaHM3Ma HaJ0 COCPEIOTOYMTh BCEOOIHe YCHIIUS, MaTepUaIbHbIE U
(puHaHCOBBIE pecypchl.
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OBOCHOBAHME HA3BAHUA

CymiectByer oOLIENpUHATOE HAa3BaHKWE HayKu buonoruu (rpeu. froloyia; ot ap.-rped. flog
«XKU3Hb» + A0Y0¢ «yUeHHUEe, HayKa») — HayKa O JKMBbIX CYILECTBAX U MX B3aUMOJEWUCTBUU CO CpeIof
obutanus. Takke ecTb JIATHHCKOE CJIOBO «Vitd» — KHU3Hb.

Crenyet pa3oOparbcsi Kakoe U3 HUX — 3{0¢ TIO-TPEUeCKU «KU3Hb» WIH «Vitd» — TO-JTaTUHCKU
TAKKE «KU3Hb», IPEANOYTUTENIBHEN )11 UCTIONIB30BAHUA ?

Biog vimu bio — TpedecKoe «KU3Hb» — 3TO HayKa O JKMBOM BOOOIIIE, T.€. 0003HavaeT BCe, YTO
OTJIMYAETCS OT HEXXUBOTO.

Bura (nar. vita — Xu3Hb).

CnoBo «BUTa» Ha CAaMOM J€JIe UMEET MHOKECTBO JIpyrux 3HaueHui. Harrpumep:

— «Bwura» — poccuiickas oOmecTBeHHast OJ1aroTBOpUTEIbHAST OPraHU3AIIHSL.

— Bura — xeHckoe nms.

— PlayStation Vita — noprarusHas UrpoBasi KOHCOJIb OT KOMIIaHMM Sony.

— Bura, Xenen (1928—2001) — miBelinapckas eBUla B )KaHPE IIAHCOH, aKTPUCA U KOMeE-
JVaHTKa.

— Burta — uHaMiicKoe opyKue, KOIbE Ha BEPEBKE.

— Bura — Ha3BaHue OyKBBI OeTa B COBPEMEHHOM I'PEYECKOM SI3bIKE.

— Bura — coserckuii copt kaprodens (BbiBegeH B 1972 rogy).

Ortcionia cieyeT BbIBOJI, UTO 00a Ha3BaHUA JIMIIb YACTUYHO MOTYT OTHOCUTCS K IMOHATHIO [UTU-
TEJBHOCTHU kM3HU. Ho Hajo Ha 4eM-To ocTaHOBUThHCS. CJIOBO «BUTa» KakeTcs OoJiee NMpearovTH-
TeJIbHEH, T.K. UIMeeT OoJiee y3Koe 3HaueHHe B OMOIoruu U 6osee OIM3KO MOAXOAUT /sl omperee-
HUSI JKM3HU opranusma. Ecim npu6aBuTh K HeMy CI0BO JUTUTENbHOCTD, T. €. LONGE nmm LONGO
(J1aT.), TO OYTH OTHO3HAYHO 3TO CJIOBOCOYETaHHE OyAET aCCOLMMPOBATBHCS C MOHATUEM «JJIUTENb-
HOCTb KU3HW» WJIM «IIPOAOJIKUTENBHOCTD KU3HW». [Toatomy cnoBocoueranue «BUTAJIOHI US»
MOYTH OJHO3HAYHO Oy/IeT BOCIPUHUMATBCS KaK «IJIMTETbHOCTD )KU3HM».

Takoke jierye OyAeT B 3TOM CJIydae BOCIPUHUMATH ONpeJesIeHNe KU3HU Kak )KU3Hb MIMEHHO B
aKTMBHOM COCTOSIHMH, a HE B CTa[JUM yracaHUs IIPU CTAPEHUU.

[Mpexxze Bcero Takash HayKa INPOCTIEKUBAETCS B pa3paOOTAHHOW aBTOPOM MEPBOH B MHpe
«O01ment Teopun oMonoxeHus1 opranu3moB» (ITpoxopos, 20196), nogyepkHy, YTO 3TO HE TEOPUs
cTapeHus, a Teopusi oMonoxeHusi! B Hell Kak pa3 paccMarpuBaercsi crocod COXpaHeHHsI MOJIONO-
CTH ITyTeM MEPHOANIECKOTO OMOJIOKEHHSI OpraHu3Ma, KOTOPI CTPEMUTCSI €CTECTBEHHBIM 00pa3oM
BOUTHU B COCTOSIHME CTApPOCTH.

CrapeHue — 3TO €CTECTBEHHBIN MpOLIECC JII0OOM CIO0KHOW CUCTEMBI, B TOM YHCIIE JIIOOOTO
’KMBOTO OpraHu3Ma. Ero Hesib3s OTMEHUTD TaKke, KaK HeJlb3s1 OTMEHUTh 3aKOH TAToTeHHus. OnHaKko
MOJHO €I'0 IIPEOIOJIETh, KAK paKeTa IPEOIOIEBAET CUILy 3eMHOIO TAroTeHus. Jlydiie, KoHeUHo, cTa-
PEHUE HE JIOMYCTUTB, ITyTEM NIEPUOINYECKOTO OMOJIOKEHU S Opranusma. B 1o ke Bpems crapeHue —
3TO MOCJIEJHAS YaCTh UHIMBUIYaJIbHOIO OHTOTEHE3a OpraHUu3Ma, COCTOALIETO U3 POXKICHUSA, Pa3BU-
THS, TIEPUOJA 3PEJIOCTH, CTAPEHUS U CMEPTH.
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POJIb 'EPOHTOJIOI'NA B ITPOIJIEHNN KU3HU

K coxanenuio, repoHTOIOTMSA 40 CUX MOP HE pelnia NpodaeMy CTapeHHs U CyILECTBEHHOIO
npoasieHus xku3Hu. [IpakTudecku Bech Gosee yeM 2-KpaTHbI IPUPOCT CPEAHEN MPOIOIKUTEIBHO-
ctu xu3Hn (CIDK) 3a nmocnenHee crojeTve, HaunHasl ¢ KoHIa 19-ro — Hauvana 20-ro Beka (korga
TepOHTONIOrUsl (hOPMHUPOBANACh, KaK HayKa) O HALIIMX THEW IpoU30ILies1 He Oiarogapsi 10CTUAKEHUSM
TEPOHTOJIOTHY, a ycIleXxaM MeULUHbL. PoJb T€pOHTOIOrMH, a TOYHEE TepuaTpuy, CBOIWIIACH JIUIIb
K HOIEPKAHUIO M OOJIETYEHHUIO JKU3HU TOKWIBIX JIOe B AOMax IS MIPECcTapesiblX WM JIEYEHUIO
MOXWJIBIX C MOMNpaBKoi Ha Bo3pacT. Beck npupoct CIDK npousonien 6imarogaps yaydleHHIo Jieye-
HUS TH(EKIIMOHHBIX O0Ne3He, 00JIe3Hel cepaeYHO-COCYTUCTON CUCTEMBbI, OHKOJIOTMUECKUX 3a00J1e-
BaHUU. DTO 12710 BO3MOKHOCTh yBesmunTh CITK uenoseka ¢ 30—40 ner B koH1e 19 Beka 1o 60—S80
JeT (MyKYMHBI ¥ KeHIIMHBI) B KoHIE 20 Beka. O TOM, Kak yBEeJIMYNIaCh MAKCUMAJIbHAS ITPOIOJIKU-
TesbHOCTB KU3HUA (MITJK) roBoputs TpyIHO, T.K. 3a4aCTyI0 HET YBEPEHHOCTH B 1aT€ POKAECHUSA TOTO
WJIA MHOTO JIONTOXUTENSA, poauBLierocs panee 20 Beka. Bee-Taku, ¢ HEKOTOPOU J0JIEU OCTOPOKHO-
CTH, MOXHO cKa3arb, 4to MIDK, B omimmuue ot CIDK, 3a nocnenHee cronerue yBearmumIach HeCyLie-
CTBEHHO M ceiyac cocrasiisgeT npuMepHo 115—120 ner. JIocTOBEpHO 3aperuCTpUPOBAHHBIN PEKOPL
cocrasiister 121 roa (AnsnepeoBud, 1998) wmm 122 roga (Jeune, 2020). [locnenqnuil npuHaAJIEKUAT
xurespHuLe Ppaniyy no umenu JKduna Jlyrsa Kansman (§p. Jeanne Louise Calment; 21 deBpains
1875 — 4 aBrycra 1997).

Cuuraercs, uto B BepxHeM nasieonure (30 000 — 12 000 net Tomy Hazax) MIDK genoseka
yxe Obuta 95 sietr (JunbsMman, 1986).

B nacrosmee Bpems npupoct CITK B pa3BUTBIX cTpaHax 3aMeUINICA, T.K. YCIIEXW METULIMHBI
npuBes K Tomy, yro CITXK yenoBeka nocreneHHo npuoskaercs (cerofHs oxuaaeMast HpoaoyKu-
TEJIbHOCTh XKU3HU Oosiee 88 JIeT y KEeHILMH) K CBOEMY €CTECTBEHHOMY BUAOBOMY IpeAey, OIM3KOMY
Kk MIDK, 1 15 CyIecTBeHHOTo, paJfKaJbHOTO ee YBEeIWYeHHs] HEOOXOAMMBI MTPOPhIBHBIE HIEH U
pemienus1. B nanHo# cutyarmu repontonorus u HoBast Hayka BUTAJIOHI M mMoryT ce6st mposiBUTh
Y OTIPaBJATh Te HA/IEK/Ibl, KOTOpbIE Ha HUX Bo3Jaraorcsi. Pa3BuTre Hayku OonuIo K pyoexy, Korna
BO3MOJXEH CylecTBeHHBIN npopsiB B yBenmuennn CITK u MITX B 1,5; 2; 3 u Gonee pa3 u repoH-
TOJIOTUSI ¥ BUTAJIOHTMS MOTYT U JIOJKHBI IIPEAJIOKUATH METOIBI, KOTOPBIE TIOCIIE PEATU3aLU JaayT
oku1aeMblid 3(PPeKT.

HeoGxonumo Tak:xe uMeTb B BUILY, 4To BaxHbl He Toibko CIDK mnmm MIDK, Ho u Tak Hasbl-
BaeMas cpegHsAs Inpencroduas npopowkuteabHocTs ku3Hu (CIITDK). He Hamo myrars ¢ Takum
LIMPOKO PACIpOCTPaHEHHBIM IAPaMETPOM KaK OXHJaeMas MpONOKUTENbHOCTh ku3HU (OIDK),
paccurTeiBaeMast s Oonbiiux nomynsauui (crpan) mogeid. CITTIK xapakTepusyeT npoao/mKUTe N b-
HocTb ku3HU (IDDK) oprannsma ¢ HEKOTOpPOro BO3pacTa B CIy4ae MCCIIENOBAHUS BIUSHHUSA KaKOro-
HHUOY/Ib MTpenapara uiv Bo3jercTBrs. Takoil mapamMeTp HyXeH elle ¥ OTOMY, YTO MHOTO Mpe/Ioia-
raeéMbIX TEPONPOTEKTOPHBIX (HAIPABJIEHHBIX IIPOTUB CTAPEHUS) BO3ICUCTBUI B SKCIIEPUMEHTAX Ha
’KMBOTHBIX TPUMEHSETCS B 3PEJIOM BO3PACTE MJIM B KOHLIE KMU3HH, @ [0 OTHOLIEHUIO K YEJIOBEKY 3TO,
IIPAKTUYECKH, ABJIsIeTCA NpaBwiIoM. OH MOKa3bIBaeT Ha CKOJIBKO yBeanumiachk DK monen wm skc-
MEPUMEHTAJIBHBIX )KMBOTHBIX 110CJIE Hayasla IPUMEHEHU BO3IEUCTBHSA, 110 CPABHEHUIO C aHAJIOTUY-
HBIMHU KOHTPOJIbHBIMU OPraHU3MaMHU € 3TOTO K€ MOMEHTA.

CIIITK — 310 Bpems, KOTOPOE KUBOTHBIE UJIH JIIOAY MPOKWIN B CPEJHEM C MOMEHTA Havdasla
BozgercTBus 10 MoMmeHTta rudenu (CIIIDK = CITK — ITX), rae ITK 31ece — 3T0 mponosmku-
TEJILHOCTB KU3HU JI0 Ha4ajla BO3JEUCTBUSA. YBEINYEHUE CPETHEN ITPEICTOALIEN TPOIOIKUTEIBHOCTH
JKU3HU NIPE/ICTaBIIsIET COOOW pa3sHUIly MEXAY CpeJHEN NMpeACTOsIEeN MPOJOJKUTEIbHOCTBIO )KU3HU
IIPY BO3/IEMCTBUY M CPEAHEN NPECTOSAILEH TPOIOIKUTETBHOCTBIO )KU3HU B KOHTPOJIBHOM Ipymne 6e3
BO3JEUCTBUS. POPMYJIBI pacuéra clieqyIomme:

VYeemmuenue CIIITK = CIIIDK B skcnepumente — CIIIDK B koHTpOIIE;
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VI B TIPOIICHTAX:

Veemmuenne CIITDK (%) = ((CIIITK B sxcniepumente — CIITDK B kontpone) / CIIITK B
koHTpone) X 100%.

OpHako, HaJJO UMETh BBHUY BO3MOXKHOCTH MEPEOIIEHKH JIECTBEHHOCTH TOTO WJIM MHOTO CPe/l-
CTBa, UCCJIEyeMOrO TI0 BIIMSIHUAIO Ha 3TOT NapameTp. Eciiu, Hanpumep, 1oclie BO3/ICHCTBUS B KOHIIE
xu3Hu y moger CIITDK yenmmumnack Ha 100% (B 2 pa3a) no cpaBHeHuIo ¢ KoutposieM (¢ 70 go 80
netT — nipu BozaercTBum U ¢ 70 1o 75 — 6e3 Hero — (80—70) / (75—70) =2), To CITK ¢ MomeHTa
POXJIeHUsI YBEJIMUMIIACh B 3TOM ciyvae Bcero Ha 6,7% (100% x (80—75 ner) /75 ner).

[Mpuxonutcs caenath BBIBOM, YTO T€POHTOJIOTHSI TOJBKO CTABHT 3a/1a4d, HO TIOKA peabHO He
UMeeT JOCTHKEHUM.
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COBEPHIEHCTBOBAHUE MEAUIIUHDBI 1 T'NMT'MEHDbI

Kak yka3plBasioch B IpeJplLIyLIEM pa3zese, MEIUIMHA TIOCIIE YIyUIIEeHH JIeYeHU A NH(EKLIN-
OHHbIX 3a00sieBaHuil B 19—2(0 Bekax nosy4usia moOOYHbIN OONBIION MMOJIOKUTEIbHBIN pe3y/IbTaT —
yBEJIMUEHHUE CPEJHEN MPOJOLKUTEIBHOCTH JKU3HU JIOIEH MOYTH B 2 pa3a. PaccMOTpUM HECKOJIBKO
6osee NogpoOHO, KaK 3TO MPOU3O0ILIO U YTO TEPOHTOJIOTUSI HE MMeJIa K 9TOMY OTHolIeHHs. OgHaKo
Kk HoBou Hayke BUTAJIOHI'MU 310 MMeeT OTHOILIEHHE, T.K. €€ 3aJada 3TO COXPAHEHWE KU3HU B
3peJIOM BO3pacTe JO HACTYIUIEHUS CTApPEHMUSI.

B cpenHue Beka B eBpONENCKUX CTpaHax Lapuiia NOJHENIIas aHTUCAHUTAPUS C TOUYKH 3PEHUSA
COBPEMEHHOTO TOJIOKEHHU S BELLEH.

Jlionu nepen enoit pyku He MblUIH. Kak mpaBuiio, B niepBble BeKa Hatei apsl B EBporie, 0oib-
LIMHCTBO BCIO JKM3Hb TEJIO HE MBUIM IOCJE POXKICHUS U 0 CaMOM CMEPTU. YMBIBAHUE CUMTAJIOCh
Jaxe HenpwInyHbIM. 1 ycTpaHeHus 3araxa Ips3HOro Tejaa Bo PpaHumy CTaad NPUMEHATh Naxy-
Yue KUAKKUE BEIeCTBA C CHJIBHBIM 3allaxoM, MepeOrBaOIINM ero. ITH BEelIeCTBa CTAIN Ha3blBaTh
OyXaMH.

IMo crpannoii npuyrHe B EBpone kak-0b1 3a0bUTH, UTO ere 2 Thicsiun Hazax B ['permu, Busan-
U 1 PUMCKOI nMniepry ObUIM pacripOCTPaHEHb! IOMBIBOYHbIE MPEIIPUATHS TUMA TEPMBI.

B 310 )¢ Bpems B Poccum Obuti pacnpocTpaHeHbl OaHM U JIIOIM MBUIMCh HECKOJIBKO pa3 B
MECHL ¥ NIEPEOIEBAINCH B YMCTBIE OEXKIbl. UUCTOE TEJIO HE N3JABAJIO 3JIOBOHHBIX 3aIIaXOB U IyXU
He TpeOoBaIuCh. Bee ke mozxe Ux CTajay MPUMEHSTh, HO C APYro LeJblo — KakK JaHb MOJE U IS
IIPUBJIEUEHHU S NTAPTHEPA POTUBOIIOJIOKHOTIO T10J1A.

banu Ha Pycu 6bumn emme 10 1 cronetus Haiueit apbl, 0 yeM nucai jeronucery Hecrop. B 11
BEKE pyccKas KHATMHA AHHa BbIIIUIA 3aMYXK 3a (ppaHIly3ckoro kopons I'enpuxa I n Havasa crpouts
niepBble 0aHu BO PpaHIMKU U [TPUYyYaTh MPUIBOPHBIX EPUOANYECKU MBITHCS, YTOOBI M30ABUTHCS OT
HETIpUATHBIX 3anaxoB. [Toz:xe 6aHM pacnpocTpaHWINCh MO Becell PpaHLIMK U 32 ee IpeieslaMu.

Takke (paHIly3pl HE 3HAJIM TAKOrO CTOJOBOIO MPHOOpa Kak BWJIKA W BTOpoe OO0 eu
pykamu. Kpome Toro, B camoii cronuiie ®paniyn — [lapuke He OblIO KaHAIW3alMK, IOMOU BbUIU-
BaJIM NPSIMO Ha ynuity. [IpruaBopHbIe He yMesu unuTaTh 1 Imicath. Bee 3To He criocoOcTBOBaIO rojep-
’KaQHMIO YHCTOTHI ¥ HAOOOPOT MPOBOLIMPOBAJIO PACIIPOCTpaHEeHNE MH(PEKIIMIA, BOSHUKHOBEHUIO 00Ie3-
HEW Y IPUBOIWIIO K COKPALIEHUIO TPOJOJIKUTEIbBHOCTH KU3HU.

B menuuuze, X0TA M MPOM3BOAWIIN OIIEPALIMK, HO XUPYPrH TaKKe HE UMEJIU IPUBBIYKU MbITh
pyKH 1ieper; ee HayanoM. Tem Gosee pedsb He IUIa O MBIThE PYK C MBUIOM. XOTSI CaMO MBUIO OBLIO
nzo0peteHo euie 2500 et 1O H.3. APEBHUMH LIyMepaMu, a o Apyrod Bepcuu eruntssHamu 6000
JIeT Ha3zaz. Bunmumo, Bo 2-M BEKE H.3. MBLJIO NTOSIBUWIOCH B PUMCKOU UMIIEPUH, O YEM YIIOMUHAJI pUM-
ckuil Bpau ['anen rpedeckoro nmpoucxoxaenus. [locne nageHns puMcKON UMIIEPUM MBUIO NIEPECTANIN
WCTIONB30BATh U3-3a €r0 JOPOroBU3HbL. IIpomio enie MHOro BpeMeHH, 10 TeX Mop, KOrga MbLJIO pac-
IIPOCTPAHUJIOCh CPEI €BPOIENCKOIO HACEIEHUA U €r0 CTaIU IPUMEHATH VISl MBITbSI PyK U BCETO
TeJa.

Takke He MBUIM PYK U TP IpHEMe POAOB Yy KEHIIMH. DTO ObUIO OIHOM U3 CYIIECTBEHHbIX
NIPUYMH BBICOKOM JIeTCKON cMepTHOCTH. C 3arpsi3HEHHBIX PYK Bpayei 3apa3Hble OAaKTEpUH 1 ONacHble
BUPYCHI MOMa/1aJIM BHYTPb OpraHU3Ma XXeHIIMHbI HJIM Ha TOJIBKO YTO poauBInerocs pedeHka. Tombko
B cepeauHe 18 Beka BeHckuM Bpay Mirnac 3eMmeIbBenc MpearooknI, YTO IIPUIUHON BEICOKOU JIET-
CKOIl CMEPTHOCTH U MOCJIEPOI0BOI TOPSIYKM Y KEHIMH OBbUIO TO, YTO BpayMl HE MbLIM PYKH MOCTIe
MOCEIEHNN 3apasuBLIMXCs. [l NpeaoTBpallieHNs 3apakXeHns] pOAUBIIMXCS JETEN U POKEHUL] Bpay
CTaJl pa3BOOUTH XJIOPHYIO M3BECTb B BOIE M 3TOM CMECBIO MBITh PYKHU IEpel MPUEMOM. DTO AAJIO0
TOJIOKUTENBHBIN 3(P(PEKT, HO BBI3BAJIO HEIOBEPHE Y APYIUX Bpauel. Bee ke CITyCTs HECKONBKO Jecs-
THJIETUH METOJI TIPU3HAIIN U CTAJIM MPUMEHsTh. [To3xke Ob 0OHApYKEHbl MUKPOOPraHU3MBI, KOTO-
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Ppble BbI3bIBATIM MH(PEKITMOHHBIE 3a00J1eBaHMs1. XJIOpHAs U3BECTh yOMBaJIa MX HA pyKax M TEM CaMbIM
KUBble OAKTEpUH HE TIONAJaIi B OPraHU3M MaTepel U UX JIeTeH.

Takke, KOrJa JIIOAX TPOTAIOT MMUIILy HEMBITBIMU PyKaMU MUKPOOBI ¥ BUPYCHI C JIQIOHEH U TaJib-
1IeB NIEpeXOIAT HA IMUIIy M BMECTe C Hel MOMaJaioT B NMUIIEBAPUTEIbHBIA TPAKT U 3apakaioT BECh
OpraHu3M.

[Nocne oco3HaHus STUX MyTel 3apakeHus1 OObIYHbIC JTIOW U BPaur CTAJIU TIOBCEMECTHO MBITh
PYKH U KOJTMYECTBO 3apAKEHUIN U CMEPTHOCTh HAYaJIl CHUXKAThCSI.

[To3xe cymiecTBeHHBbI BKJIAJ B YMEHBUIEHUH CMEPTHOCTH OT 3apa3HblX MH(QEKLMI BHECJIO
OTKPbITHE aHTUOMOTUKOB, B TIEPBYIO OUepe/lb MEHUIMIUIMHA. Ero oTKpeITHE OBUIO OIyOIMKOBAaHO A.
®dnemunrom B 1928 rony, a B Poccuu B 1942 rogy nenuiuiinH cuntesupoBasia 3. B. Epmornbesa.
[Tpumenenue nenunuiMHa Hauanoch B 30-x rogax 20-ro Beka, a MacCoOBOE MPOU3BOACTBO OPraHu-
30BaHO BO BpeMs 2-ii MUPOBOM BOWHBI U €r0 IPUMEHEHHUE CIIac/0 MHOTO KU3HEW.

B Poccuu Bo Bpemsi BoWHBI Oniarogapsi NEHUIMUIMHY CMEPTHOCTh PAaHEHBIX B ApPMUM CHU3UJIACH
Ha 80%, a uncino ammyTtanuii — Ha 20—30%. Takxe Onarogapst riruieHe ¥ aHTUOMOTHUKAM YIaJioCh
CHU3WTH YUCIIO 3200JIeBaHUI TyOSPKYJIe30M, MaJISIpHel, OCIIOH, KOKJTIOIIEM, YeCOTKOM. B cieyromiye
AECATUIIETHS TIOC/Ie Havasla MacCOBOTO MPHMEHEHHsI aHTUOMOTHUKOB CTajla 3aMETHO YBEJIMUMBATHCS
CpenHsisi MPOAOIKUTEILHOCTD XKU3HU JIIOZIeH B eBPOIeCKUX cTpaHax u B Poccum.
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HOBAA HAYKA O ITPOVIEHUHA
AKN3HN — BUTAJIOHI'A

[MoncnyaHo repoHTONOrHs, U3ydasi CTapeHHe, Kak Obl OTHOBPEMEHHO HIIET IyTH 3aMe/IIeHHSI
CTapeHus U, TAKUM 00pa3oM, YBeIWYeHHs poaorkuTenbHocTy ku3Hu (IDK).

Ho nenns — yBermuenne IDK denoBeka ocraercst kak Obl 3a ckoOkamu. Tem Oonee 3amarau-
BAeTCsl KOHEUHas 11e/b YeJIoBeuecTBa — He CTapeTh BOOOLIE, ObITh BCEIZla MOJIOABIM U HE YMUPATh
OT CTapOCTH.

ITOro KOKETCTBA JIMILIEHA MpejiaraeMasl HoBasl HayKa BUTAJIOHTHS (WJIM BUTAJIOHTOJIOTHA),
KOTOpasi 6e3 JKeMaHCTBA U JIMIITHEH CKPOMHOCTH 0003HaYaeT UCTHHHOE KeJIaHHe JII0/Iel )KUTh Heor pa-
HUYEHHO J0JITO U HE CTapeTh.

CoOTBETCTBEHHO, 9Ta HayKa PU3BIBAET YUYEHBIX COCPEJOTOUNTCS UMEHHO Ha 9TOU 3a/1a4e, clie-
JIaTh OPraHU3M TaKUM, YTOObI OH ObUI BCEI/a B 3pEJIOM BO3pPAacTe U HUKOTAA HE IOCTUT CTApYeCcKoro,
APSIXJIOTO COCTOSIHUS.

CoxpaHsisi OpraHu3M MOJIOABIM WJIM 3pEJIbIM, TEM CAMBIM Mbl YMEHBIIIAEM BEPOSTHOCTb 3200-
7eTh OOJIe3HSMH, CBOMCTBEHHBIMU MOXKMUJIOMY M CTapyecKOMY BO3pacTy. VIHBIMM CjiOBaMH: Halla
3aJa4a — He U3y4eHHe CTAPEHUs, a COXpaHEHUEe OPraHu3Ma B MOJIOZIOM COCTOSIHMM TaKUM 00pa3oM,
YTOOBI OH HE NIEPEXOIII B IIEPUO]] CTAPEHUSI.

[Mostomy Hayka, KOTOpast IpearaeTcs A1l HayYHOH paOOThl — 3TO HE TEPOHTOJIOTHS, 2 BUTA-
JIOHI'Ms] — HOBasl HayKa, TEPMUH KOTOPOW MOJpa3yMeBaeT, UTO OCHOBHOM €€ LeJIbI0 SBJISETCS He
IpoLIeCC MOHUMAaHMS CTapeHUs], KaK TAKOBOTIO, & HEJJOMYILEHUE er0 B TeUeHHe BCEe KU3HU YeJIoBeKa.

Buranonrus npoaBuraercsi B MpOTMBOBEC BCEM MMEIOIMMCS Ha JaHHBI MOMEHT IIPUMEPHO
300 runore3am crapenus (Chmielewski, 2017), koTopsle TEPAIOT CMBICI OCJIE IPUMEHEHNUS] HOBOU
HayKH.

B cBsA3U ¢ 3TUM paccMaTpuBalOTCA /1Ba HalpapJieHus paOoT ¢ LIeJIbl0 HEOrPAHMUEHHOT'O YBEJIH-
YEHHUS NIPOJOJIKUTEIbHOCTY KU3HU YEJIOBEKA: MEePBO€ — 3TO CTUMYJIALMSA €CTECTBEHHOU pereHe-
pauuM B OpraHM3Me Ha HayajbHOM 3Tarle Mpolecca CTapeH!s IMyTeM YCTPAHEHHs CTapbIX KJIETOK U
TKaHEW U BTOpPO€e — NPUHYAUTEILHOE BOCCTAHOBJIEHUE WM 3aMEHA CTAPEIOIMX OPraHOB U TKaHE!
OpraHu3Ma pa3JIMYHbIMU CIIOCOOAMU, B TOM YMCIIE ITyTEM YCTPAHEHHs CTapblX KJIETOK U 3aMEHOM X
Ha HOBBIE, NTOJTyYEHHBIE C IPUMEHEHNEM TeJIOMEPU30BAHHBIX KJIETOK TEX K€ OPraHOB M0 METOIMKE,
OIKCAHHOM B CJIEYIOIIEH IJ1aBe.

B cBs13u ¢ 3TUM HaM BakKHbI HE TEOPUHU CTAPEHM S, & TEOPUHU, COX PAHSIOLIME MOJIOAON OpraHU3M
B HEM3MEHHOM BH/JIE, M HE TIO3BOJIAIOIIME OPraHU3My NIEPETH B CTaMI0 OHTOreHe3a Moj] Ha3BaHUEeM
crapeHue. OIHOH U3 TaKUX TEOPHIA sABJIsAETCS pa3paOoTaHHas aBTOPOM IepBasi B MUpE U MOKa eIUH-
crenHast OBIIIA S TEOPU A OMOJIOKEHW A OPTAHM3MOB, kotopas OyaeT oricaHa HUKe 1
TMOJIKperJieHa HECKOJIbKMMHU JJOKa3aTesIbcTBAMU KaK Ha OCHOBE ITPUPOIHbIX SIBJICHUH, TaK M HA OCHO-
BaHUM PE3y/IbTaTOB SKCIIEPUMEHTAIBHBIX padoT.
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NPUHIIUIINAJIBHA S CXEMA PEAJIN3ZAIINA
BO3MOKHOCTHU HEOTPAHUYEHHOUN
NPOJIOJI’KUTEJIBHOCTHU KN3HU
YEJIOBEKA B COOTBETCTBHUHU C OBIIEN
TEOPUEU OMOJIOKEHUS OPTAHU3MOB

Kak MOXHO B pHHIIMIE OCYILECTBUTh YBEJIMUEHUE MPOIOIKUTEIbHOCTH KU3HU YeJIOBeKa Ha
HeorpaHuYeHHoe BpeMsi? PaccMoTpiM 3Ty mpearonaraemMyio BO3MOKHOCTh Ha CXeMe, pa3padoTaH-
HOH aBTOPOM M BIIepBbIe OnyOnrKkoBaHHYI0 B padote 2019 roga (ITpoxopos, 20190). Ha pucynke 1
[IOKa3aHa IPUMEpHas CXeMa peai3allii HeOrpAHMUEHHOW MPOAOIKUTEIbHOCTH JKU3HH YeJIOBeKa.

buosoruueckuii Bo3pact, rojibl

30=>60 30> 60 30 —> 60

AN N

0 3 60  30=> 60 30 —=>60 30=> 60

0 30 60 90 120 150 180 210 240
KanennapHslii Bo3pacT, rojisl

Puc. 1. TI'paduueckas  MHTEepmpeTanms  mporecca
[ICPHOAHYCCKOI'O  OMOJOMCHHA OpldHH3MA, PHCYHOK dBTOpPd

(ITpoxopos, 20196).

BHauanie opraHusM poaaercs, pacTeT, 3aTeM BCTYIAET B 3Tall 3peocTU. B KOHEuHbIN 3Tarn
3pesioCcTH, HarpuMmep, B Bo3pacte 60 JieT He0OOXOIMMO OCYLIECTBUTh OMOJIOKEHHE OpraHu3Ma 1 Ipu-
BECTH ero B coctosiiue 30-1eTHero OMOJOrMuYeckoro Bo3pacta. TOT Nepexo]] Ha pUCYHKe MOKa3aH
CTpEJIKOi OT Orosornyeckoro Bozpacta 60 et k Ononornyeckomy Bozpacrty 30 set. [lanee opranuzm
CHOBA HAUMHAET CTapeTh U B cienytomue 30 jeT ero OUoIoruueckuii BO3pacT BHOBb JOCTUTHET 60
JIET, a KaJIeH1apHbIil BO3pacT B 910 BpeMs yBeaunuutces 10 90 jet. B 310 Bpems HeoOX0IuMO BHOBb
IIPOBECTY OMOJIaKUBAIOILME ITPOLIEAYPbl M IPUBECTU OPraHU3M, HaXOAAIMUICS B COCTOSIHUM 60-11eT-
Hero 0MoJIoruyecKoro Bospacra k 30 rogam Ouosoruueckoro Boszpacra. Jlajiee opraHiusm CHOBa HaUU-
HaeT crapeTs U B caenyomue 30 JieT ero 0MoJ0oru4eckuil Bo3pacT BHOBb JOCTUTHET 60 JIeT, a B 9TO ke
BpeM: KaJIeHIapHbIM BO3pacT opraHu3Ma coctaBut yxe 120 ner. [Ipouecc Hago npoBOaUTS U Aajiee.
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[Tpu 3TOM OHONOrMYECKUI BO3paCT YeloBeKa Oy/ieT Mepuognuecku Komedarhes B npenenax 30—60
JIeT, 2 KaJIeHJapHbIA BO3pacT OyAeT HeOrpaHUUYEHHO BO3PACTaTh.

Takske Ha puc. 2 MpHUBEAEH KO/UIAX, pa3paOOTaHHBII aBTOPOM, U BIIEPBBIC MPEICTABICHHBIN
Ha obnoxke ero kauru B 2017 rony (ITpoxopos, 2017a), rae mokazaHa MHTEpIIpeTalvsl CTapeHuUs
u omonoxkenus. Ha 1Byx BepxHUX ¢oTorpadusax NmpeacTaBiIeHO TPaJAULMOHHOE U3MEHEHUE BHEUI-
HEro BU/JIa KEHIIMHBI [IPU CTAPEHNH, a Ha IByX HMKHUX — TIOKa3aH IPOLIECC OMOJIOKEHUs1, KOTOPbIN
npearnoaraeTcsi NepUOJUUECcKU OCYIIECTBIISATS.

Tpaduquanﬂae H3IMEHEHNE Hel08eRa npu cinaperun

Puc. 2. I'padmnueckoe npejicraBieHne oOBYHOrO Ipoliecca
crapeHus (2 dortorpadun BBepxy) H HCKOMOe OMOJaXKHBaloIlee
neiictBue (HmkHHe 2 ¢otorpadum). B cxeme mHCHoab30BaHBI
dotorpadun ¢ URL: https//:www.radio-serov.ru. Konnax aBropa.
(IIpoxopos, 2017a).
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Takum 00pa3oM, MbI MOJy4aeM MPUHIIUIT ACHCTBUsI METOIMKK HAIOAOOUEe MAsITHUKA HJIH
3aIMKJIMBAHNS, YTO MO3BOJIUT JIOASIM KUTh MPAKTHYECKU HEOTPAaHUIEHHOE BPEMSI.

Teneppb nepeiieM K pacCMOTPEHHIO OOIIEll TEOPUH OMOJIOKEHHSI OPraHU3MOB, KOTOpast
MO3BOJIUT OCYIIECTBIIATH TIEPUOIMUECKOE OMOJIOKEHHUE.

[Tpu pa3zpaboTke Teopru ObLT ClIeNIaH BHIBOJ: ISl TOTO, YTOOBI pa300parhCcs, YTO TAKOE CTape-
HKE, MOXHO JIM 3aME/IJTUTh STOT HEOJaronpUsATHBIA MPOIECC U 3aTeM OMOJIOAUTh OPraHu3M, HaJ0
HAYMHATh C CAMBIX OCHOB OPraHM3Ma, C €ro COCTaBa, CYITHOCTH U €ro Pa3BUTHS OT 3UTOTHI JI0 B3pOC-
JIOTO COCTOSIHUSA M JI0 TIepUofia CTapeHust. B cooTBeTCTBIHU ¢ 3TUM ObUTH C(POPMHUPOBAHBI OCHOBHbIE
OYE€BUIHBIC 6a3I/ICHbIe MOCTYJIaThI:

1. OpraHu3m COCTOMT B OCHOBHOM M3 KJIETOK.

2. Bce opraHbl B OCHOBHOM COCTOSIT U3 KJIETOK.

3. JlormuHo, ecim Mbl OMOJIONMM BCE€ KJIETKH OJIHOTO OpraHa, TO OH OyJeT MOJIO/IBIM.

4. Ecnu Mbl OMOJIOZIMM TaKUM 00pa30M BCE OpPraHbl M TKaHW OPraHU3Ma, TO HaIpalliBaeTCsI
BBIBOJI, UYTO M BeCh opraHm3M craneT mojoasiM (ITpoxopos, 1999a, 20026, 2004, 2015a, 20164,
2017a, 20190).
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OCHOBHGBIE 3TAITbI ®OPMUPOBAHHA OBIIEN
TEOPUUN OMOJIOZKEHUA OPTAHU3MOB

1. B 1973 r. ony6,inkoBaHo TeopeTnyeckoe oTKpbiTHe A. M. OJI0BHUKOBBIM ITPUYUHBI
OrpaHUYeHMs JeJIeHUsI COMATUYECKUX KJIETOK (B 4acTHOCTHU, (puOpoOIacTOB YesloBeKa) B KYJIbType
(Olovnikov, 1973).

2. B 1984 r. JI. 1O. IIpoxopoBbIM pa3pabdoTaHa rumoTe3a, CyTh KOTOPOi 3aKJda-
€TCs B TOM, UTO JUIsI OMOJIOXKEHUsI OpraHu3Ma HeoOXOIUMO MpeoOpa3oBaTh HOPMAJIbHbIE KJIETKU
C OrpaHMYCHHBIM TIOTEHIIMAJIOM JISJICHUsI B KJIETKH, 00JIaalolie CliocCOOHOCTHIO HEOT pPAaHUIEHHOTO
YHCIia IeIeHUH, HO TAKKMM 00pa3oM, YTOObI OHM OCTABATUCh HOPMAJIbHBIMU, TIONKOHTPOJIHBIMU CHT'-
HaJlaM OpraHu3Ma U He ObUIM PaKOBBIMH, a TIOTOM 3aMEHSTh UMM CTapble, He(hyHKIIMOHUPYIOIIUE
KJIETKH, TEM CaMblM OMOJIQXMBAasi OpraHbl U TkaHu opranusma (ITpoxopos, 1984, 2019a, 6). B 1o
BpeMsi IpeoOpa30BaHKe HOPMAJIBHBIX KJIETOK B OECKOHEYHO JICJISIIIUECs aBTOP MPEIoiaraj BHIIO-
HATH C UCTIOJIb30BAHUEM Ha3BAHHBIX UM (PAKTOPOB — aKTUBATOPOB — PENPECCOPOB FT€HETUYECKOTO
armapara kietok (PAP) (ITpoxopos, 1984, 2019a). Stor npouecc rpadgpuyecky MpeacTaBlIeH Ha pUC.
3. OBajaMM Ha pPUCYHKE TMOKa3aHbl AEJANIMECS B KYIbType KJIeTKU. B Kakol-T0O MOMEHT, MOKa3aH-
HBIA CTPESTKOM, Ha HUX HAYMHAIOT AeUCTBOBATh (PaKTOPhI AKTUBATOPHI — PEMPECCOPHI TEHETUYECKOTO
arrapara Wi IPUMEHSIThCS CIIOCO0 TEIOMEPU3alliy, B pe3yJibTaTe Yero mpeoopa3oBaHHbIC KJIETKU
MOJTYy4aloT BO3MOXHOCTb JIEIMThCSI HEOTPAHMUYEHHOE YHCIIO pa3 (CTPeJIKa HApaBo), a APYTUe KIETKH,
He npeoOpa3oBaHHbIe, MPOJOJIKAIOT JejieHre 10 cBoero mpenena Xerdmmka (S0—60 yaBoeHui),
3aTeM MPEeKpaIaoT JeUThCs U THOHYT (CTpesika BHU3).

DAP, Tenomepu3arus

CNE DIC S DT DIC T O DT O 5

SE HeorpannyeHHbIi pocT
= 1101 KOHTPOJIEM

& 2
3
B

I'ubens uepes 45-50 aeneHui

Puc. 3. Cxema npeoOpa3zoBaHHs HOPMAaJbHBIX KJIETOK C
OrpaHHYCHHBIM  [MOTEHIHAJIOM  JICJICHHA B JIGTKH ¢
HCOI'paHHYCHHBIM TMOTCHIHAJIOM  JICJICHHA. PIIC}"I[OK dBTOpA.
(ITpoxopos, 20190).

3. B 1998 r. BiiepBbie Ipou3BeeHa (PaKTHUECKas TeJOMePH3alusi HOpMaJIbHbIX KJie-
TOK (BcTpauBaHue reHa tejoMepasnl B JIHK kiaeTkn) n 10CTUTHYTO yBeJUYeHHE YHCJIA
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JieJIeHHil HOPMAJIbHBIX KJIETOK B KYJbTYpe IPH COXPaHEHUH BCEX OCHOBHBIX CBOMCTB MCXOTHbIX
KJIETOK CBepX 0ObryHOTrO JIuMuTa fenenuit (Puc. 3). 3o cnenamm ydyensie u3 CIIIA A.G. Bodnar u
apyrue (Bodnar et al., 1998). [lokazaHo, 4To 1ocjie BCTpauBaHus FeHa TeJIoMepas3bl B TEHOM KJIETKH,
OH HauYMHAEeT MPOM3BOAUTD (DEPMEHT TeJoMepasy, KOTopasi, B CBOIO 0UYepe/Ib HAYMHAET JIOCTpanBaTh
YKOPOTHBILIMECS TIpH JeieHnn KoHIleBble yuacTku JHK — tenomepst. Tem cambiM oGecrieunBaeTcs
yBeJIMYeHUe YHcIia JeJIeHUH KJIETOK B Ky/IbType. B aKcriepriMeHTe aBTOpamMH MOTyYeHO YBEeJTMYCHUE
YHcIia yIBOSHUH KJIETOK B ONBITHOW KyJbType Ha 20 esieHuit 6omblie, 4eM B KOHTPOJIbHOM (MCIIOJb-
30BJIM MUTMEHTHBIE SMUTENTNAIbHBIE KJIETKU IJ1a3a U KokHbIe (puOpooOiacTsl yenoseka). [lozke B
Poccuu B 2003 r. E.E EropoB u apyrue uccjieaoBaTeju JOOUINCH Y BeIUYSHUS YMCIIa yIBOE-
HUH AUTUIONIHBIX (huOpodacToB venoBeka B KynbType 10 200 pa3 (EropoB u ap., 2003), a 3atem
B 2017 romy B muuHou 6ecene E. E. EropoB cooOmnt aBTopy TaHHOW KHUTH, YTO YUCJIO YIABOCHHI
atux KJetok gocturio S00 (HeonmyonukoBanHbie nanHble). Takum ke cnocodom B 2020 r.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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