CONEPAHMUE

OM ABMOPA ..o 9
Yactb I. CTAPETD HE OBA3ATEJIDHO. ........ ...t 15
MaBa 1. Kak IPeKPATUTD CTAPEHME . .« v v v v vvveetteeeeaaeeeee e eeeeenn 17
MaBa 2. bronorus [i/11 HAYMHAONIVIX: TeHeTNKa U 6110/IOTMA KJIEeTOK . . . . . . 35
Maga 3. Crapenmne: OfHa IPUYNHA — OFHO JIEKAPCTBO .. .nnnnnnnn.... 63

Yactb Il. 3EPKAJIA TEJIOMEP — MHCTPYMEHTHI,

OBPAITAIOIIME BPEMA BCIIATD ................... ... ... 75
MnaBa 4. Ballle IBIXAHIIE . . . oo vttt ettt ettt e et e e ettt e 77
MaBa 5. Bal pasyM ......... ..ottt 99
MaBa6.Bamrcon .............. ... ... ... i 129
Maga 7. Bamm puandeckye yOPOKHEHMA .. ...ovuvtenniennnannenn... 155
MaBa8.Bame muTaHme .............. ... 175
TnaBa 9. Balllyi JOOABKIA . . ..ottt ettt et e ettt 199
Yacb lIl. TUTAH 3EPKAJIA TEJIOMEP B IEMCTBUNM ................ 221
asa 10. YTo BbI BUANTE B 3€PKATIAX TEIOMEP? ..o vvvviiaaaennnn.. 223
MaBa 11. HacTpoiiKa 3ePKaZTI TEIOMEP ... vvvvvvvtvniiiiiaaaaeennn.. 239
MaBa 12. Y OYAYIIEro HET BO3PACTA . .« v v v vvee e et eaeeenaeneenn 259
HocrmecmoBue . . ... 267
Tnoccapuil ... ..o 269
Hpumeuanus. .. ... 293
BAIAZOOAPHOCTUL . . . vt et e e 302

OO0 ABIMOPE . . .o oot 303



OT ABTOPA

Ecnu BBl B 4eM-TO TIOXO0XM Ha MeH:, TO, BEPOATHO, He BCeT/la YnTaeTe Impe-
AVCTIOBYIS, OIHAKO IIPU3BIBAIO BAC CAEIATh UCKIIIOYEHNe; 6e3 IpeBapUTe/IbHO-
ro 3HAaKOMCTBA C KOHTEKCTOM YTE€HMe 3TOJ KHUTU MOXKET 0Ka3aTbCs I0CTaTOY-
HO CJIOXKHBIM.

Opnaxxpp! s BeicTynan B Kamudopuuiickom yansepcurete B Jloc-Anmpxe-
7iece C IOK/IAJIOM O CBO€Il TeopyM CTapeHMs, CBA3aHHOM C TeIOMepaMy U CTBO-
JIOBBIMM KJIETKaMM, KaK BIPYT OIMH CTyLIaTeNb epe6y1 MeHs BorpocoMm: «ITo-
CKOJIbKY TeJIoMepa3a aKTVBHA B PAKOBbIX K/I€TKaX, He NPUBeJeT /M UCIIOIb30-
BaHJ€ aKTMBATOPOB TeIOMePa3bl K Pa3BUTHUIO paka?» S Haua/m oTBeyYaThb, HO TOT
YeloBeK IIPOCTO MOMHAICA C MeCTa U BbIIIET U3 ayAUTOPUM, TaK YTO OTBET Ha
€ro BOIIPOC TIOJTY4NM/IN Te, KTO OCTAJICA, HO He OH. MHe OBl He XOTe/I0Ch, YTOObI
BbI OKa3a/I1ICh Ha MeCTe TOTO Ye/lOBeKa.

A 3ameTwn, 4TO B HEKOTOPBIX CAy4asgX MOM WJeV BBI3BIBAIOT y JIOfEN
3710CThb. bOMBIIMHCTBY He TaK IPOCTO CTABUTb I10J] COMHEHNE IPOIUCHBIE UC-
TUHBI, IIA0/I0OHBI MBIIIIEHVS VI KOTMBL. K coxkaneHnio, McTopusA MOKa3bIBa-
€T, YTO IMOMCKM VICTVHBI CTAJIKMBAIOTCS C CONPOTUBJIEHNEM JIEHMBOTO YMa, KaK
B genyKuyy («CKOIbKO aHTe/IOB MOXKET YMEeCTUTHCA Ha KOHYMKE UITIBI?»), TaK
u B MHAYKLuN («4TO BBEPXY, TO M BHU3Y»). Beab HAaMHOTO Ipolie IPUHNMATD
CYILECTBYIOILIVE JOKTPUHBI, KAKMMM ObI OHM HY OBIN, YeM OCIIapUBaTh VX.
Hamnpumep, ecnu 4 3a/1a10 BOIIPOCHI O IIeHHOCTY aHTMOKCUJAHTOB, IpeUMyIle-
CTBaX OJHVX AMeT U PeXXVMOB PM3NIeCKO HATPY3KM B CPABHEHMH C APYTYIMU
VULV O HeM30EXHOCTHM CTapeH s, 9TO MOXKeT BaM He IIOHPABUTHCS, IIOCKOIBKY
norpebyeT mepecMoTpa ybexXIeHNII, KOTOpble ITTyOOKO YKOPEHMINCh B Ba-
IeM CO3HaHUM.



Yygo Tenomep

B yem mpuunHa Taxoit peakiyn? YOoexgeHns — TO, Ha 4eM OCHOBaHa Hallla
KapTMHa MUpa, I0O9TOMY OT HMX He TaK POCTO OTKazarbcs. HevyacTo monm ro-
TOBBI YC/IBIIIATD TO, YTO HE XOTAT C/IBIIIATD.

IIpencraBbTe, 4TO BAC YCBIHOBVIIY VI YZ{OYEPYIIN, HO Ballli IIPYeMHbIe PO-
AUTENN HUKOIJ}A He paccKaspiBamu 06 aToM. Ecmu 6bl OTHX/BI 5 HOCTYYaICs
B Ballly IB€pb ¥ 3aABWI, YTO BbI IPMEMHBINI PeOEHOK, BbI, HABEPHOE, PELININ
ObI, 4TO 5 MO0 CyMacUIeANil, 11060 OYeHb >KEeCTOKWII YeJIOBeK, ¥ BOCIPOTH-
BIUIMCh 6B1 HOBOV MH(popMaryuy. HoBble npen BOCIpUHMMAIOTCA KaK yrpo3a,
IIOCKOJIbKY TPeOYIOT IIepecMOTpa OCHOBHBIX YOEXK/IeHMI, Ha KOTOPBIX CTPOUT-
Cs BCe Hallle IOHVMaHMe OKpy>Kalero Mupa. IIpyBeneHHbI BbIlle IpUMep
KpailHNI1, OHAKO aHAJIOTMYHYIO PeaKIMI0 YacTO MOXXHO HAOMIONaTh U TOTHA,
KOTZIa TpeOyI0TCS MeHee 3Ha4MMble KOPPEKTUPOBKY YCTOSBIINXCS IIPefCTaBIIe-
HUII O TOM, KaK COXPaHATh 3[J0POBbe U He MOAaBaThCs O0Me3HN.

Korpa mropu, nmeroniye >kecTKyie yOeX/JeHsI, SHAKOMATCS C MOVIMIY BeO-cail-
TOM, 6/10TaMV WIV JIEKIVISIMM, OHY MHOT/Ia HEBEPHO IIOHMMAIOT Hanbojiee C1ox-
HbIe /ey Kak He0OOCHOBaHHbIe, BOTIbHBIE MM TIpeyBe/TNYeHHbIe. YBepsIo Bac,
HJI Of[HO 113 OIVICAHHBIX B HACTOAIIEI KHNUTe OTOXKeHMIT s He CUUTAI0 IPOTH-
BOPEYVBBIM, XOTs MOU OO'BACHEHNA ellje V1 He ITOTYIV/IV IIVIPOKOTO IIPU3HAHIA.

VTak, moyeMy s HaIMcas 3Ty KHUTY, €C/IU U CaM NIPeABYDKY BO3MOXKHOE pas-
IpaKeHue ¥ HeIPUATHE, KOTOPOe OHAa MOXKET BBI3BATb y UMTATENIel?

1. YTOoOBI IIOfIeNNTHCS TIYOOKMMI MTPAKTUYECKMM 3HAHMAMMI O KIII0Ye-
BBIX CHCTEMaX, OTBEYAIOLINX 32 CTApeHe, OaNaHC 11 3T0POBbe YeI0Be-
94eCKOro OpraHmsma. ITo «KPaTKoe MPAKTUYECKOEe PYKOBOJCTBO» MO
paboTe Ballero Terna.

2. YToOBI COOTHECTH HAYYHYIO IUTEPATYpPy O TeJIOMepax B Pas3MYHBIX
00/1aCTAX 3paBOOXPAHEHNA U O3TOPOBIEHNS C MO IIPOCTOI KOM-
IJIEKCHOM Teopmeﬁ[ CTapeHI/IH, CBSI3aHHOM C Te}IOMepaMI/I " CTBOJIOBbBI-
MU KJI€TKaMI.

3. YT0o6BI IO3BOMUTD BaM IIOHATD, YTO A Ha3bIBal0 3€pKajIaMI TEIOMEP,
KOTOPBIE MOTYT yIy4IINTDb BAallly JXU3Hb.

Sl pUIIOMMpPOBaHHBIN Bpady, aBTOp 0/I0TOB 1 BUJIEO, TeopeTuk. B pabote
C IMaIlMeHTaMM s IPYMEHSAI0 CTPAaTerny YKpeIUIeH)s BHY TPEHHEro OHTaHa MO-
JIOBOCTH, CYIECTBYIOIIETO B 1I000M OpraHu3Me Ha KIETOYHOM yPOBHE, — TeJlo-
Mepasy. 9To ¢pepMeHT B CTBOJIOBBIX K/IETKAX, IPESOTBPAIIAONII HOpMaIbHOE
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Ot aBTOpPAa

yKOpauyBaHue TeJIOMEP, YTO, KaK BbI Y3HAETE, SIB/IAETCS OCHOBHON IPUYMHOIN
cTapeHus u 6oje3Heit. B 3T0i1 KHUTe BBl IO3HAKOMUTECH C HOBBIM B3IJISIIOM Ha
cTapeHue u 60/1e3HY, KOTOPBIIL, 10 MOeMy YOeX/eHNI0, BCKOpe CTaHeT o0Iie-
IPUHSATBIM.

ITo mpoYTeHNM KHUTY BBI, CKOpee BCeTo, Oy/ieTe OTOPYEHBI T€M, YTO OYEeBUJ-
HOe JI/Is BacC U J/Is MEHsI MHOTMMM HETIOCBSIEHHBIMI JTIOIbMH ellle HeKOTOpoe
BpeMs1 6yeT BOCIPMHIMATBCS KaK CIIEKY/IATYBHbIE JOMBICIIBL.

IIpocmoe, Ho 8ascHoe nocnatue, Komopoe 30ect co0epHcumcs,
cocmoum 6 mom, 4mo 8 Knemkax opzaHu3ma yxe ecmo
uHcmpymenmuol, He00x00uMble 07 UX 60CCHAHOBTEHUS

U COXpaHeHUsT 6e4HOLl MOTIO0OCMU.

COTHM Hay4YHBIX MCC/IEOBAHMII CBS3BIBAIOT 3[I0POBbE TeJIOMEP C LIECTHIO
OCHOBHBIMI MHCTPYMEHTaMM, ONMMCAHHBIMI B HACTOSIEN KHUTe: IbIXaHIE,
o6pas MbICIeit, COH, ¢puaNMyecKye HarpysKu, nuranue u fobasku. Kpome toro,
TBICSIYM UCCIIE[OBAHMI CBSI3bIBAIOT HAPYILIEHNMS B pabOTe TeOMep C 6OIbIINH-
CTBOM M3BeCTHBIX 6oe3Heil. S cumraio, 4TO 60/IE3HN MOXXHO KOHTPOIUPO-
BaTb (MOJJaBaTbCs MM MM COIPOTUBIIATHCSA) 3 CYET ONTUMU3ALMN ITHX Iile-
CTV MHCTPYMeHTOB. Moit cbiH OnuBep IpuayMa TEPMUH «3€pKajia TeIoMep»,
KOTOPBIil B TOYHOCTY MePefjaeT CMBIC/T: COIIACHO MCCTIEOBAHMSM, COOM B pa-
6ote Tenomep ompaxcarom 3GpdeKTUBHOCTD €CTECTBEHHOIO BOCCTAHOBJICHNUS
TelIoMep ¥ K/IeTOK. B murteparype siCHO TOBOPUTCS: YeM 3MOpOBee TeJIOMEPHI,
TeM HIDKE BEPOSITHOCTD F€HETUYECKX TOBPEKAeHNIT 11 UCHYHKIUIT KIETOK,
a TaK>Ke TOsIBIeHVsI 60JIe3Hell, B TOM YMC/Ie ICeB000Ie3HM CaMOT0 CTapeHMsL.

Ecnu BBl He mpoTNB MeTadop, pefcTaBbTe mecThb 3epKa tenomep (37T) kak
IeCTh UVWIVHAPOB ABUTrATeNsI, KAKAbIN 13 KOTOPHIX BBIIOIHSIET CBOK paboTy
IUIsL TeHepUpOBaHUS Cuibl. HeT HUKAKMX «HEMPaBIIbHBIX» CIHOCOOOB TOf-
TOZIKHYTb KOJIEHYATBINl Bajl 03[0POBIeHMs (CM. WITIOCTpALMIo Ha C. 12), Kak
HeT «HeIPaBIIbHBIX» CIIOCOOOB JBIIATL MM craTh. OJHAKO eCIM KaXKfAasa u3
mecTy 061acTelt OFHOBPEMEHHO OTPaXKaeT COCTOSIHVE 3[0POBbs Y YKPEIUIAeT
€ero, ClefyeT CTPEMUTHCS ONTYMU3NPOBATh KAXK/BIIl MHCTPYMEHT I JOCTH-
YKEeHVsI HarOO/IbIIIero 30POBBS, CYACTHSI U UCL[ETIEHSL.

Bsl, HaBepHOe, BBIOpA/N 9Ty KHUTY, IIOCKOIbKY AyMaeTe, YTO JO/DKHBI CY-
1[eCTBOBATh 60JIee POCThbIe OOBSICHEHNSI BOIIPOCOB CTAPEHNS, 03[J0POBIEHNs
u 60se3Heil, 4eM OOIeNPUHSIThIE B HACTOsIIee BpeMsi. MHOTYe 9KCIepThl 06-
CY)KIAI0T MEXaHU3MBI COIPOTUBIIEHNsI CTAPEHMIO BO BPeMsl TeTeBU3MOHHBIX
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Yygo Tenomep

- O6pas
= mbicnen
== COH
DOunsnueckne
Harpyskmu
== Ty TaHne
Oo6aBKn

o-'-.l..l..l..l.a'-o

Puc. 0.1 ABuratenb n uuanHapbl

TOK-IIIOY, TOIJja KaK Me[UIVHCKas CUCTeMa YTBepXK/laeT HeM30eXXHOCTh yra-
CaHVA 3[J0POBbA. BaM He HY>KHO COITIALIATBCSA CO BCEMV MOMMM VJesMU, HO,
IPOSIBUB OTKPBITOCTH, BBl HECOMHEHHO y3HaeTe O HOBBIX HOJIE3HBIX CIIOCO6ax
COXpaHeHMs MonofocTy. IIpusbiBao Bac — B OT/INYME OT TOTO CITyIIATeNs, 110-
KMHYBIIETO ayAUTOPUIO, — IPOJO/DKUTD YTEHUeE, Jake ecu OyaeT BO3SHUKATD
BHyTpeHHee COIPOTYBIICHNE.

1 He cTaHy IpefyIaraTh YHUBEPCATbHBIX PELINITOB WM 3alpeToB. BmecTo
3TOTO B KaXK/I01 I71aBe 51 Oy IpU3bIBAaTh BAC UCCIIENOBATh 0a30BbIe IPYMHIIVIIbI
pynkyuonuposarus 3T, HaydHbIe TOKa3aTeNbCTBA CBSA3M YKOPAYMBAHUSA TENIO-
Mep ¥ JucyHkyuil B paboTe OpraHM3Ma U 3aTeM CaMOCTOATEIBHO COCTABIATh
IUTaH onmumu3ayuy paboTsl IVIMHAPOB. HeT HMKaKoro rypy, MeTosa uum yde-
HYS, KOTOpbIe MOJONUIM Obl BCeM; PYKOBOJCTBYSCh MHTYUIIMEN Y MCIOMb3YS
CBeJIeHN s, IIPUBEICHHbIE B KHUTE, BBl CMOXKETE HAWITU CBOIO VICTVHY.

Ilymaro, 11e/1b 9TOTO BCTYIICHNS B TOM, YTOOBI IIPMU3BaTh Bac He OpocaTh
gyTeHMe. Mos KOMIUIEKCHasl TeOopusA ¥ HEKOTOpble MOM OTKPOBEHN:A, Bepo-
ATHO, TIepUOANYeCKY OYAYT BBI3BIBATh HENPUHATHUE, HO s IPOIIY BAac XOTS
OBl ZONYCTUTDh BO3MOXHOCTbD, YTO 0OJIE3Hb U CTapeH)e B CKOPOM BpeMeHMU
MOTYT OBITH IIOJIHOCTBHIO HOOEX/EHBI IPU HEKOTOPOM COMENICTBUMU HAYKU
Y BalllUX JIpy3eil: AbIXaHuUA, CHa, oOpasa MbIC/Iel, PU3NIECKOIl HATrpy3Ky,
MMUTAHUA U T0OABOK.

IIpaB nmu s1?

IIpopmooKaiiTe YNTATh U PEIINTE CaMIL.
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[TPUMEYAHME. Vindopmauys, npegocTaBieHHas B 9TON KHUTE,
He JIO/DKHA ObITh VICTOJIKOBaHa KaK MeIMIMHCKIe coBeThl. Hayka, Kak
¥ Baura GU3NONIOTYs, CTIOKHA U JUHAMUYHA M HUKOTZIA He MOXeT OBITh
CBeJleHa K CIVICKY aOCOMIOTHBIX IUTIOCOB U1 MuHYcoB. [ToxkanyiicTa,
IPOKOHCY/IBTUPYITECH C BPadOM, IIPeKe YeM BHOCUTD MI3MEHEeHUA
B 00pas >KM3HM, YTOOBI YOEIUTHCS, YTO OHV COBMECTVMBI C BaIllIM
COCTOSIHVIEM 3[I0POBbSI U JIIOOBIMY HEOOXOIMIMBIMU BaM JIEKaPCTBAMI.
Ecmu BbI ucnibIThIBaeTe Kakye-u60 TpeBO>KHbIE CMIITOMBI,
HeMeJI/ICHHO 00paTuTech K Bpavy.



YACTD |

CTAPETD
HE ObA3ATEJIbHO

I'maBbl 1, 2 u 3 mpegocTaBAT 0611y MHGOPMALINIO O MOl ICTOPUI
VI KpaTKIe CBefleHNsI O OMOIOrMM KJIETOK, @ TAKXKe O MOell KOMIIJIEKCHO
Teopuu cTapeHus u 6oesHeit.

B rnaBax wactu Il aHanmu3upyroTcs moBefeHYeCKMe OMIMOKY OTHO-
CUTETIbHO JIbIXaHUA, 00pas3a MbIC/Ieil, CHa, QU3NIECKNX HArpy3oK, M-
TaHVA ¥ J06aBOK. Jlasee BBI MONy4nTe [TyOMHHOE IIOHVMaHue KaXK0i
U3 CUCTEM, KOTOPble MOYKHO VICIIOJIb30BATD JUIs TIOJiepyKaHMsl TeJIoMep
VI COIIPOTYBIICHNSI CTAPEHMIO 1 OOJIe3HAM.

Haxonert, B gactn III 6yzeT mpesioxeH aIropuT™ CaMOHAOTIOeHIS
VIS «OT/IAfIKV» BAIIeTo ABUTaTesA 30poBbs. KHura 3aBepuraeTcs onTu-
MUCTUYHBIM IIPOTHO30M: 607Iee 3M0poBas 1 IPOJO/DKUTENbHAS KU3HD
II0 CPaBHEHUIO C Te€M, YTO CYMTACTCS BO3MOXKHBIM B HACTOsIee BpeMs.
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[naBa 1

Kak npekpaTtutb
CTapeHue

Comnesaiimecv 60 écem, 80 4mo eepume,
u éepvme UUDb MOMY, 6 HeM COMHeBaetecy.

Yro BoOOIIE IpeACTaBIAI0T CO00IT TeTOMEepPhI?

Ecmu BbI CIEANTE 3a ITOCTIENHVIMI HOBOCTAMU HAYKN, TO, CKOpEE BCETO, yiKE

C/IbIIIA/INT O TE€JIOMEpAaX M O TOM, YTO C HUMI CBA3aHO COBEPIICHHO HOBOE I10-

HIUIMaHNe IIpoIlecca ctapeHns. B mo6om ciydae, gaBajiTe BCIIOMHMM: TeTOMe-

pbI (0T Tpedeckoro telos — ‘OKOHYaHMUE, meros — YacTb ) — CBOEOOpasHbIe

3anuTHBIe Kommmayky nosropstomeiicsa JHK (me-
30KCHUPMOOHYK/IEMHOBOI KUCIOTBI) Ha KOHIIAX
XPOMOCOM BCe€X BalllX KJIETOK.

XPpOMOCOMBI COCTOSAIT M3 OCOOBIX MOC/IEOBa-
Te/IbHOCTEN Muuappos monekyn JJHK, oprann-
30BAHHDIX B IIAPHbIE NTapajUle/IbHble CIIMpPajIbHbIe
uenu, ceepHyThle B Anpe knetku. JTHK sapnsaerca
YHUBEpPCATbHOI CHCTEMOI KOfMpOoBaHuA MHPOP-
Malny, MO3BOJAKIIENl XPaHUTb WMHCTPYKLUK
IO CO3JAHUIO U MOANEP)KAHUIO BAaC U BCEN >KU3-
HI Ha 3eMmJle, 32 MCKIIYEHNEM HEKOTOPbIX BU-
pycos. Ecmu ynomobuth TenmoMepbl HadaJbHBIM
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YacTb |. CrapeTb He 0b6s3aTenbHO

Y 3aK/TIOYNTENbHBIM IIPO3PAYHBIM YYACTKAM CTAPbIX MarHUTO(QOHHBIX JIEHT,
ITHK 6ymeT My3bIKOI1, 3aK/TFOUE€HHOI MEXTY HUMIL.

VIMEHHO OT 370POBbS U JUIMHBI TEJIOMEP 3ABUCUT MPOLECC CTAPEHMS VI,
4TO BaXKHEe, 0CAaH08Ka cmapeHus. B To e BpeMs MPaKTUIECKN BCe U3BECT-
Hble 3a00/IeBaHNsI CBSI3aHbI C YKOpa4MBaHMeM TeJloMep. ITO He COBIAfieHIue.
[laree BbI y3HaeTe, 9TO CYI[eCTBYET IPSIMasi IPUYNHHO-CIEICTBEHHAS CBSI3b.

Temomepbl HEOOXOAMMBI BCEM PACTEHUAM U XUBOTHBIM C TMHENHBIMI XPO-
MOCOMaMU, XOTsI He HY>KHbI MHOTIM GaKTepysIM, XPOMOCOMBI KOTOPBIX KOJIbIle-

BUJIHBI Y HE IMEIOT OKOHYAHUIL, TPEOYIOMINX 3aINTHI.
Te"‘?""ep [TpuBeneM WUTIOCTPALVIO, YTOOBI BBI JTy4llle TIOHSIN,
KaK 3TO BeIIIAAUT (puc. 1.2).
' [IpsiMO ceifyac MHOTVE Bally KJIETKU MESATCH.

Knetka ,
. [lenb geneHns — 3aMeCTUTh IOrubme KIeTKH (exe-
, JOHEBHO Bbl TepsAeTe U 3aMEHAEeTe JeCATKU MUJIIN-
appos KieTok). Kak Oyzer mokasaHo B CIemymommx
g I/IaBaxX, KOKAbI pa3 IpyU JeNIeHNM KJIeTKM HeOOmb-
Xpomocoma I1as 4acTh TeloMep Ha KoHunkax Bameit JIHK ne ko-
d NUPYETCH, TaK YTO B KOHEYHOM CYETe «IIPO3PaYHbIN
.~ rlo:ﬁﬁgj:f(nb- HAYa/IbHBII Y4aCTOK» B HOBBIX KJIETKaX, 0Opa3oBaB-

IINXCA B pe3ynbTaTe JAeNeHMs, YKOpauMBaeTcA 10
TeX IOp, ITOKa He IepeCTaHeT 3alMIIATh «MY3bIKY».
YTpara npo3payHoro yyactka NpuBOAUT K MyTaljun
XPOMOCOM, 4YTO, B CBOIO OYepefb, IPUBOAUT K COOSIM
B pabore knetok u ux rubenn. I[louemy onu noruba-
10T? DTOT BOIIPOC MOAPOOHO PACCMOTPEH B CIIEHYIO-
mieit r1aBe. Celfyac )ke BaM CIefyeT YCBOUTb, uTo Baua JJHK — sto mapturypa,
cofepxaias MHGOpMaLMIo, HeOOXOMMYIO /ISl CO3AHMsI ¥ OPKECTPOBKI CUM-
(bOHMM KITeTOK, COCTABJISIOIIMX BAIlY TKAHM Y OPTaHBL, 1 JyIs 00ecrede s X
3/J0POBOT'O B3aMMOJEVICTBIA.

Victionb3ys fpyryto MeTadopy, MO>KHO CKa3aTh, YTO TeJIOMepHI 00ecIieunBa-
IOT COXPaHHOCTb XPOMOCOM TaK e, KaK IPeOXPaHUTE/IN He JAI0T B30PBaTbCA
nerapgaM. Korma npegoxpanntenb cropaer, metapaa B3pbiBaetca (puc. 1.3). To
)K€ caMOe IIPOMCXOIUT C XpPOMOCOMaMy BallX K/IETOK.

Korpga tenomepst «cropator», nenHas JJHK myrtupyer u kinerka 6onblie He
MOYKeT HOPMaJIbHO (PYHKIIVIOHVPOBATD, IOCKOJIBKY €€ «MHCTPYKIVIV» IOBPeX-

Puc. 1.2. Tenomep
Ha Xpomocome

JeHbI.
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[naga 1. Kak npeKkpatnTb CTapeHne

Pnc. 1.3. «[Metapga»

OTO OCHOBHOI MeXaHM3M I'Mbeny KIeTOK M 0ObIYHAA YacTh KJIETOYHOI 9KO-
JIOrMm B Cjiyda€ HECTBOJ/IOBBIX K/I€TOK.

Bascno: ykopauusanue menomep akmueHo o6pawsaemcs 6cnamo
MONbKO 8 0CO0VIX «<KOHMPONLHBIX» K/IEMKAX, U36ECHBIX KAK
CMeo0n106vle KiemKu, HOCKONbKY OHU MOZYm 3aH060 HAPAUUEAMD
C60U meoMepbl-npe0oXpanument, UCnonb3ys 0cobviii pepmenm,
€60e00pa3Hy10 MUKPOMAUIUHY, HA3bLEAEMYI0 TenoMepPa3oil.

Bce HeoOxopuMble CBefleHMsI O CTBOIOBBIX K/IETKaX IPeCTaB/IEHbI B Clle-
mymwouieil rnaBe. Cef4yac IPOCTO IMOMHUTE, 4YTO, IO JJAHHBIM HAy4HOI JuUTe-
paTypbl, COXpaHEHMe CTBOJIOBBIX KIETOK 33 CYeT MOAJEeP)KaHUA aKTUBHOCTY
TeJIoMepas3bl — OCHOBA 3[JOPOBbA U NPOJO/LKUTENbHON XM3HM. [locKombKy
BCe KJIETKU SABJIAKTCA IPOJYKTOM CTBOJIOBBIX KJI€TOK, €C/IM CTBOJIOBbIE KJIET-
KI CTapble U IOBPeX/IeHHbIE, OObIUYHBIE K/IETKY TAKKe OYAyT CTapbIMU 1 I10-
BPE&X/IEHHbIMH.

K cBemeHmo, X0Ts1 MOsI IIPOCTast MHTEPIPETALNs UTHOPUPYETCs: OOTIbIINH-
CTBOM YY€HBIX, 51 CYUTAI0, YTO CTAPEHEe — JIMIIb 3MEP/I)KEHTHOE CBOICTBO, BbI-
3bIBA€MO€ ITOCTEIIEHHBIM YKOPA4MBAHMEM TEIOMEP B CTBOJIOBBIX K/IETKAX, IIPU-
BOJIAIIMM K MyTallyi XpOMOCOM. B onpefieieHHOM CMbIC/Ie CTapeHMe BbI3BAaHO
CTapeHMeM CTBOJIOBBIX K/IeTOK. K cuacTbio, TI0fiM pOXKAAIOTCS ¢ OO/IBIINM 3al1a-
COM CTBOJIOBBIX KJIETOK ¥ BO3MO>XHOCTDBIO UX 3aLUThI TeJIOMEePa3oli, IIpU 3TOM
y BCeX KIETOK €CTb MeXaHM3M CaMOYHMYTOXKEHNA B C/Iy4ae IOBPEXIEeHN .

I[Tpomge roBops: ecimyu mossBUTCA 9P PEeKTUBHBIN CIIOCO0 3aIUINATD TeTOMe-
PBI B CTBOJIOBBIX KJIETKAX, Y€JIOBEK CMOXKET JIy4llle COIIPOTUB/IATHCA IPOLECCy
CTapeHMs M CHIDKATh puck 6onesHeit, mockonbky JJHK 6yzet nonbiire octaBaTh-
s 3alIMILeHHOIL. brrarofaps tenomepase 3To BO3MOXKHO. To, 4TO kakeTcs Ha-
y4YHOI (PaHTACTUKOIL, B IeVICTBUTENIBHOCTY SAB/IACTCS HAyYHBIM (PAKTOM.

19



YacTb |. CrapeTb He 0b6s3aTenbHO

L

Puc. 1.4. Tenomepa3a — (I)epMEHT, BOCCTaHaBMBAOLWMNIA TeNIoMepPbl CTBOJTOBbIX KNETOK

Kpome Toro, Tenomepasa moTeHIManbHO aKTMBHA B KaXKJOI CTBOJIOBOI
KJ/IETKEe Ka)K/IOrO pacTeHMsA U >KMBOTHOTO Ha IUIAHETE, TaK YTO 3TO COBEPIIEHHO
TOYHO He «Hay4yHble febpy». HecnydaitHo sxe B 2009 I. Tpoe Y4eHBIX ITOTYIVIIN
HobeneBckyio nmpeMuio o Gpu3nonorny ¥ MeAuIUHe 32 «OTKPBITYE TOTO, KaK
TelIoMepHl 11 pepMeHT TelloMepasa 3alNIIAIT XPOMOCOMBI» .

ITpexxie yeM BBI 3aXJIOIHETE STY KHUTY, IIO3BOJIbTE paccKas3aTh O HEO-
IIPOBEPXKMMOM (paKTe, HeIIOCPEACTBEHHO CBA3BIBAIOLIEM TeIOMepasy Co cTape-
HIEM, KOTOPO€ JJOCTOBEPHO M3BECTHO ¥ HAyYHO M3Y4YEHO: NPEXIAEBPEMEHHOE
CTapeHMue, VI IPorepusl.

OO6BIYHO 310pOBBIE B3POC/IbIe HAC/IEAYIOT B KON IIPAKTUIECKY BCeX re-
HOB (OfIHY 13 XpPOMOCOMBI MaTepy U OfHY OT OTIA). [eHbI IpefcTaBIA0T CO60i1
nocnegoBarenbHOCTH «Menopui» [THK, saumdpoBaHHbIX 11 Ompese/ieHHbIX
6enkoB. CO3/JaHO MHOTO M3OLIPEHHBIX TEOPUIl CTAPEHNs, HO BeJjb HaM JJOCTYII-
Hbl MHOTOYJC/IEHHbIE €CTECTBEHHbIE 9KCIIEPYIMEHTDI, IPOBOJVIMbIE CAMOJ IIPH-
POZOIL, KOTja OfMH M3 POAUTENIel IepefaeT Konmio feeKTHOTO TeHa TeloMe-
pasbl, 4YTO IPUBOJUT K TaK Ha3bIBAEMOI1 «IIOJIOBMHHOI 03€» TeHa TeI0Mepa3bl.
PesynbTaT Ha/mMuMA BCETo OFHOTO U3 ABYX (PYHKI[MOHATBHBIX T€HOB TelloMepa-
3Bl M3BECTEH KaK K/IMHNYECKasd Iporepus — yCKOPEHHOE CTapeHue, BCIECTBIE
KOTOPOTO IOAPOCTKY YMMUPAIOT OT IpOLiecca, HEOTIMIMMOrO OT 0OBIYHOTO CTa-
peHu.

C mByMs KOIMAMM TeloMepasbl (IIOTHO 10301 reHa) OOIbIINHCTBO JTIOfel
MOTYT 000CHOBaHHO PAaCCUMTHIBATL MPOXXNTD 10 80 y1eT. OHAKO KTO 3HAET, Ka-
KOBa Oy/ieT IpOJO/DKUTENbHOCTD XU3HY, €C/IV KOIit OyzieT O0Ibliie VIN eCyn
CTaH/JjapTHbIE /iBe Koy 6ynyT pyHKIMOHMpOBaTh Aydine? B atom u cocrout
OCHOBHOJI BOIIPOC IAaHHOM KHUTIL.

IlopTBepXxAeHNs MOell IIPOCTO KOMIIZIEKCHOI ITapafuIMbl CTAPEHMS MOX-
HO OOHApY)XUTb B MHOTOYVC/IEHHBIX VICC/IEOBAHMAX TeJIOMEP, YMC/I0 KOTOPBIX
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IIOCTOSTHHO PacTeT. YAVBUTEIbHO, HO JO CMX ITIOp HUKTO He OCMeNBaIC 00b-
eIVIHATb pe3y/IbTaThl 3TUX UCCHefoBaHMil. O3HAKOMbBTECh C MO€il Teopuell CTa-
PeHNs, CBSI3aHHOI C TeIOMepaMM ¥ CTBOJIOBBIMM K/IETKaMI, IOTHOCTBIO 0O'bsIC-
HEHHOJ B Cjiefiytolleit riaBe. Korma Bel moiiMeTe 9TO MPOCTOE 0OBsICHEHME, BbI
yBUAIUTE CTapeHue 1 60JIe3HU KaK ejyiHOe 3a00jIeBaHMe C THICAYBIO ITPOSIB/ICHUIL.

Ecnu Bam mHTepecHa Teopusi, HY)HO OyfieT MOTPaTUTb HEKOTOpOe BpeMs,
4TOOBI pa3obparhbcs ¢ a3aMu Ouonoruy B rmaBax 2 un 3. OfHAKO ec/ BaM HYX-
HO JIMIIb «KPAaTKO€ IMPAKTUYECKOe PYKOBOACTBO», BBl YBUJUTE, YTO B KaXKI O
u3 r1aB yacty 11 o6bsacHseTCs GUsMONOrus, IpefcTaBIeHbl yoeauTeIbHble 10-
Ka3aTe/IbCTBA CBA3YM MEX/Y KaXK/[JbIM MHCTPYMEHTOM M aKTMBHOCTBIO TeIOMe-
pasbl U IPeIO>KeHbl HEKOTOpble paboune MPaKTUKY, T03BOAIOLIE ONTHMU-
3MPOBATh AKTMBHOCTD T€/IOMePa3bl C MCIOIb30BAHNEM TEXHUK CAMOIIO3HAHNA
Y KOHTPOJIAL.

OTKyza y MeHs B3sUIUCh Takue yoexjerns? YToObl 00bACHNUTD, KaK 5 IpU-
1€/l K MOHMMAaHUIO CTaPEHMA KaK COCTOAHMA, He IOJAIA/AOIIero oy Cylie-
CTBYIOIIYIO MOJIE/Ib MBIILJIEHVSA, MHE IIPUJIETCA TIOBEJATh BaM aJ//IETOPUYECKYIO
MCTOPUIO, KOTOpasA Hadanach B 1991 1., Korga s, HEOIBITHBIN CTY/I€HT-TPEThe-
KYPCHIUK, BIIepBbIe OKa3a/ICs Ha Ie)XYPCTBe B 60/bHMIIE. B TOT [ieHb 51 omydnt
IIepBBIIT 113 MHOTYX 32 IOC/IeAYIomye 26 JIeT KIMHINYeCKol paboThl yPOKOB O po-
KIEHNM, )KU3HU M CMEPTU. DTOT OIIBIT MHOTOKPATHO Jie/a/l MeHA U3 CTy[eHTa
YYMTENIEM, A 3aTe€M BHOBb CTY/IEHTOM: BHadajie B KayecTBE IPAKTUKYIOIIErO
aKyllepa-TMHEKOJIOra, Telepb — B KauyecTBe KOHCYAbTaHTA I10 IPEROTBpalle-
HII0 ctapeHus. VIHorma s ropopro: «B Havasme Moell Kapbepbl MHE JOBOAM/IOCH
IPUCYTCTBOBATD NPV POXKACHNM, TEIeph XKe Jallle IPUXOAUTCS ObITh CBUJeTe-
JIEM BO3POXKIEHNA».

NONEBOE MCMbITAHUE: NEPBbII AEHb NPEAONPEAENAET BCE OCTAJIbHBIE

Kak u Bce CTYOEHTDbI-MENVIKH, IIEPBBIE IBA I'Ola o6yquI/m s TIpOBEII B ayin-
TOpPUM, a IOCTIeHNE 1BA — B OONbHMUIIE.

B Molo mepByI0 cMeHy B 60/bHMIIE A He ObIT 0000 YAauIuB, U MHE BbIIa-
710 IeXXyPUTh B HOYb. Sl HeMHOro HepBHMYa, HO Aymain: «Hy u 4rto >xe Takoro
Y>KaCHOT'O MOXXET C}IY‘II/ITCH?» Tenepb A 3HAI0, YTO HUKOIZMAa HE CTOUT 3aJaBaTb
TaKoy Bonpoc Beenennoi.

HpOH.U'IO BCETO HECKOJ/IKO YaCOB C Hayajia CMEHBI, I MeHs BBI3Ba/IU K KOVIKe
TTOXKMJION JKEHIIMHDBI, KOTOPAaA HAaXOAM/IaCb B OY€HDb IVIOXOM COCTOAHMI: y4da-
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I[eHHOE JIbIXaHlle, HI3KOoe KPOBAHOE JjaBJieHNe, 00e3HEeHHbIV B3Iy ThIil )KUBOT.
Ira mauyeHTKa [OIroe BpeMs cTpajana oT 6onesuu KpoHa (y>xacHoro ayTo-
VIMMYHHOTO 3a00JIeBaHNs, [IOCTEIIEHHO pa3pyLIalol[ero TOHKUI KUIIEYHUK).
OHa BoccTaHaB/NIMBA/IACh [IOC/IE YeTBEPTOI pe3eKIuy K1IeYHrKa. Jlaxke Tako-
MY HEOIIBITHOMY CTYHEHTY-MENUKY, KaK s, ObUIO IIOHATHO, YTO Y Hee IPOou3o-
111e/I KMIIEYHBIN PaspblB B MeCTe NPOBEIEHNA XMPYPIrM4eCKOro BMeIIaTeIbCTBa
C M3NUAHNEM KMIIEYHOTO COKa B OPIOIIHYIO IO/MOCTh. S oxxmpar, 4to 6purana
He3aMeINTEeNbHO OTIIPABUT ee OOPAaTHO B ONEPAIVIOHHYIO [/ BOCCTAHOBIIE-
HIA KUIIeYHUKA.

BmecTo aToro miaimmit opayHaTop (MO HETIOCPeACTBEHHBI HadyaTbHIK)
IIPOKOHCY/IBTUPOBAJICA CO CTApIIMM OPAMHATOPOM (CBOMM PYKOBOJUTENIEM),
KOTOPBIII 3aTeM 00paTMIICS K IITATHOMY Bpady. MIainii OpAuHAaTOp OO0
MHe, YTO II0 IUIaHY NPeAIIoaragoch «3alo/HUTD OTaHKV», Ha MEAUITHCKOM
sI3BIKE 9TO O3HAyaeT PerMCTpalVIo Hajjiexaiiero obcienoBaHus 6es repou-
YeCKMX BMeIIaTeNnbCTB. VITak, Kak MHe U Bejleny, s ¢fielial 3a00p KpoBH y Ia-
LVEeHTKN, IIPOBEPUTI €€ >KU3HEHHble IIOKa3aTelN, PAacHOpPAAWICI O peHTreHe
OpIOLIVHBI U 3a(PMKCHPOBA/ pe3y/lbTaThl. B TedeHNe CIeAyoOIMX HECKOTbKIX
9acoB s 0ecroMOIHO HaO/Iofa, KaK 9Ta HeCYaCTHAs HallyTraHHAsA JKeHINMHA
KOpYM/IACh B MyKaX. I 0CTasICcA pAOM ¢ ee KOMKOIL, JePrKaJl ee 3a PYKY, IIbITAJICA
HOOOIPUTD €€ CIOBaMI.

MHe eme He JOBOAWIOCH BUMIETb CMepTbh. JIMIIb KOTa 51 OOHAPYXWUI OT-
CYTCTBMe IIy/IbCa M YBUJIEN, YTO OHA HE pearupyeT Ha MeJIbKaHMUE PYK Iepen
ee OTKPBITBIMM I71a3aMM, [I03BaJI CTAPIIEr0 OPAMHATOPA U COOOIINII, YTO OHA,
Ka)KeTCs, yMepa.

«Yro!?» — 3aBommI OH.

BosHuka cymaroxa. BHadase 4TOObBI HOATBEpANTD MO AMATHO3, A 3aTEM —
4TOOBI BHI3BATh 9KCTPEHHYIO PeaHNMALIUIO.

[Tocne sToro HavyaicsA Cymmi aj.

BopBascs aHecTe3nonor, YToObI IPOBECTY IPUHYAUTETBHYIO BEHTV/IALMIO
JIETKUX; 5 IOMOTaJl, Ha/IaB/IMBasi Ha TPYAHYIO KIETKY U Jie/asl IepepbiBbl, B KO-
TOpble AaHEeCTe31OJIOT ITofjaBajl BO3AyX. Huuero He momorasno. 3ateMm, 110 CUTHALY
MJIAZILIIETO OPAMHATOPA, MOC/IeOBA/IM NEKTpUIecKue paspsansl geuopuis-
topa. Peakiun He 6b1710. COI/IacHO IPOTOKOIY, OBUI BBEIeH afipeHanuH. JTo He
IIOMOIJIO.

Bbecnonesnblie nonbITKy Mpofgo/pKanuch He MeHee 10 MUHYT.
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Hu x1HO, HY KHUTY He TOTOBAT Bac K CTPAaHHON 6aHa/IbHOCTY CMepTI. IMO-
VIV Ha JIVIle YMMPAIOLIEro — 3TO CMeCh CTpaxa, 0€CIIOMOIIHOCTH, COXKaICHVIS
U yauBJieHNsA. B MrHOBeHMe OKa JIbIXaHMe NpeKpaujaeTcs. XOTs g 3HaJl, YTO MO-
el BUHBI He ObLIO, 5 BCe ellle YYBCTBOBAJI BUHY.

Huxorpa He 3a0yny 3BYK, C KOTOPBIM €€ pebpa XpycTenu Ioj MOMMMI HaXKa-
TUAMY, THOIHYIO )XMIKOCTD, KOTOpas BBITEKAJIa Y Hee 130 pTa (M pyraTenbCcTBa
B cTwiIe cuHppoMa TypeTTa, BBIpBIBAaBIINECS Y aHECTE3VO/IOTA), M TO, KAKOM
TPOMKMII 3BYK M3/IaJI0 €€ TeJI0, KOIZia Mbl HAKOHEL] OCTaBU/IM BCe MOMIBITKY, —
Y>KaCHBII CeMMCEKYH/IHBIII BBIOPOC ra3a CBepXy 1 CHU3Y 13-3a TOTO, YTO BEHTH-
NMPYeMblil BO3/1yX BOUIE B JKeTyOYHO-KUIIEYHbIN TPAKT BMECTO JETKMX.

[/ 9ero MHe Tak IOAPOOHO OMVCHIBATh CMEPTH?

Kaxoi1 6b1 oTTanKuBaroel Hu 6bI1a UCTOPYUS, OHA CITY>KUT a/Ieropueit He-
I7IACHBIX K/IIOUEeBBIX IIEeHHOCTel B MeAuIHe. JJOKTopa MCIIOb3YIOT IEKApCTBa,
aHaJIM3BI, IPOLEAYPbI, TOCINTANIN3ALMNIO U IIpoYee, B OONBUIMHCTBE CIIy4aeB He
IpuIarast HUKaKMUX yCUIUI 71 U3MEeHEeHMs OTYagHHOI cuTyauuyu. OHU pefKo
CTPeMSTCsI TIPEfOTBPATUTh O0/Ie3Hb, He CTABSAT I10J] BOIPOC CTaHAAPTHI /lede-
HVIS 1, 9TO HaybosIee BaXKHO, He JAI0T HMKAKOIT HaJIeX/Ibl, IIOCKOJIbKY B I/TyOuHe
AYIIY OIIMOOYHO IOAraloT, YTO >KM3HD IO ONpee/IeHNI0 SAB/IAETCS JOPOroi
K CMEpPTH.

XoyeTca BEpUTb, UTO Ballla )KM3Hb He Pa3pyILINTCA 32 HECKOIBKO YacOB Ha
60mpHNYHOI KaTajKe. OfHAKO eCTh BEPOATHOCTD, YTO 3[J0POBbE U >KM3HEHHbIE
cutbl OyAyT CHYDKATbeA B mocepHue 20 et Bamieit xusHu. Ecmu Bac He 1mo-
CTUTHET BHe3aIlHasA CMePTb, MOXKHO IPAaKTMYECKM TapaHTUPOBaTh, YTO Ballla
MezikapTa OymeT 3anolHeHa 1ab0paTOPHBIMI AaHAIM3aM, PEHTTeHOTPaMMaMI,
MPT, KT n 6eckoHeYHBIMM pelienTaMyt IEKapCTB OT BCeX BBISAB/ICHHBIX 3a00-
JIeBaHUII, KOTOpble B KOHEYHOM CYeTe OKaXyTcs Oecrionesnbl. Ckopee Bcero,
BbI OyZieTe 0OpalaTbcs K pasIMuHbIM BpadaM ¥ CHELVA/IICTaM, I OHU CTaHYT
JIMIID TOIONMHATD 3TOT HEHY>KHBbIN CIIMCOK.

Y TOJI HeCYaCTHOI MAIVIEHTKM He OBUIO HMKAKVX IIAHCOB BBDKUTDH Oe3 He-
MeJIJIEHHOJ TIOBTOPHOI OIlepaluy, 1 Jake IMOC/Ie 3TOTO BePOATHOCTD, YTO OHA
BBIVIZIET 113 OO/NBbHUIIBL, Obl/Ia MEHee JIeCATY NPOLeHTOB. 3Has 00 9TOM, JOKTOpa
Yl OPAVIHATOPBI STUYHO IPEAIOYIN He IpuberaTb K KpailHUM MepaM, KOTOpble
TOJIBKO YMHOXV/IN OBl ee CTpalaHys, ¥ JIUIIb «3aIOMHWIN O1aHKy». OfHaKO
s COOMPaIOCh COOOIINTH BaM, YTO Ballla KM3Hb He JO/DKHA 0OPBIBATHCS TaK XKe
CKOpO MM CTAHOBUTDCA JOJITUM U MYYUTEIbHBIM ITyTeM K cMepTH. Bel MoxeTe
CaMM 3aKa3bIBaTb MY3bIKY.
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BonpIimHCTBO Bpadert 9TOro He CKaxyT. YeM 0Oojblile HapyLIAIOTCS Balle
370pOBbe U PYHKIUY OpraHM3Ma, TeM MEHbIIIe BEPOATHOCTD, YTO STUYHbBIE Me-
AVIKM COOOILIAT BaM O BO3MOXKHOCTY ITPOTMBOCTOSHNA CTAPEHNUIO U OOJIe3HAM.
JloxTopa, 06yueHHbIe KOHIIEIIINN CTAPEHNs, HIYETO He CMBIC/IAT B OMOJIOTUY
Te/IOMep, U MI03TOMY IIPEJCTAB/IEH)E O TOM, YTO CITACEHME OT CMEPTU BO3MOX-
HO, i1 HUX HenpuemieMo. COINacHO JormMaM, CTapeHyne — 4acTb XKU3HU. ITO
HopMa. [1o kpaiiHeit Mepe Tak roBOpAT. OJHAKO 3TO JIOXKb.

[Ipymio BpeMs nepenncarb CLeHapuii.

MOYEMY BAM CIEAYET 3ABOTUTbHCA 0 TENOMEPAX?

Yo, ec/u s IIpaB ¥ HeT HUKAKMX ThICAY 60JIe3Hel, a eCTh IMIIb OffHa 60/Ie3Hb
C ThICAYbIO IposABIeHnit? IIpakTiyecky Bce 60€3HM MOTYT ObITh TIOHATHI KaK
YacTHbIE CyYyay OJHOTO M TOTO K€ IPMHIMIA: TeIOMEPBI CTBONIOBBIX KIETOK
YKOPauMBaIOTCSA, YTO BbI3bIBAET F€HETUYECKME MYTAL[UI — VI UMEHHO II09TOMY
BaM C/leffyeT 3a60TUThCA O HUX. Sl y>Ke YyIIOMMHAI: eCThb CII0C06 IPeTOTBPATHUTD
YXYALIeHNEe 3T0pOBbs ¥ QYHKIMOHNPOBAHMA OPraHM3Ma — aKTUBAIVA TeJo-
Mepasbl. OTOT (epMeHT AB/IAETCA KIHYOM K >KM3HECIOCOOHOCTH CTBOTOBBIX
K/IETOK BCeX PAacTeHNUII U )XMBOTHBIX Ha IUTaHeTe. TakuM 06pasoM, TeloMepsbl
¥ TelioMepasa — anbda 1 oMera B BOIIPOCaX MPefOTBPAIleHNA CTAPEHNA U CO-
XpaHeHNA 3[0poBbA. V Bce e OONMBIIMHCTBO /Mofel (BKII0Yas MOfIaB/IAoLIee
OOJBIIMHCTBO Bpavell U yYeHbIX) ellle He OHS/IN, YTO IPUYIMHA BCeX O0TIe3Helt
Y CTapeHMA OfjHa.

CruuikoMm mpocto, 4to6nl 6bITh mpaspoii? He nymato. MHe foBenoch Ha-
OnmIofiaTh YyjecHoe yIydlleHMe IJIMHBI Te/loMep, CBSA3aHHOe C YIy4lleHNeM
KauecTBa U MPOJIO/DKUTEIbHOCTY CHA, MOBbIIIEHNEM YPOBHS 3HEPIUM, YIyd-
IIeHNEeM BHEIIHeTO BMJQ, YIy4IIeHMeM HAcTpOeHmsA 1 Oojee KadeCTBEHHBIM
BOCCTaHOBJIEHVEM M VICIIe/IeHVeM K/IeToK. S Habmoman Takue ynydiieHns y ce-
051 M IOMOT THICAYAM JIPYTUX JIIOfieil, TIOBEPUBILINX B MO0 (PMI0CODUIO, BECTH
6oree aKTUBHYIO, 3TOPOBYIO 11 «MOJIOZYIO» )KV3Hb.

B aT0if KHUTEe paccKasblBaeTCA, KaK NPUMEHATb CTPATeruy MpefoTBpalle-
HMA CTApEHNUA ¥ BKIKYATh VX B CBOKO >KM3Hb. Mon ¢mnocodus n mpakTuka
OCHOBAHBI Ha OIBITe PAOOTHI C MHOTOYMC/IEHHBIMY TTALIVIEHTaMU ¥ OOLIMPHOI
6ase mccnenoBaHMIl, JOCTYIHON KaxaoMy. OTHaKO MOA CTPacTb K HayKe O Te-
7loMepax BO3HMKJIA IO IMYHBIM NIPUYMHAM.
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BCE 3TO C/INLLIKOM JINMHOE

HecmoTps Ha TO, YTO Kak Bpauy MHe He pa3 JOBOJAMIOCh BUJETb CMEPTh, 10
2004 r. (korzma MHe 6b110 37) 1 He OCO3HABaJI, YTO yIpo3a cTapeHus, 60mesHn
Yl CMepPTY KacaeTcs M MeHs JIMYHO ToXe. B ToT roy; Moemy oT1y, He 60/1eBIIeMy
HY JHS B CBOEI JKVM3HMY, JUATHOCTMPOBAIU paK TOJOBHOro Mosra. Orery Tak-
e ObUT BpayoM, 1 KOIla 0OHapyKumu 60/Ie3Hb, OH IIPEKPACHO OCO3HABAJI BCe
Y>Kachl TOTO, 4TO eMy IpefcTosiio. [ToHayay y Hero BO3HMKIIA Mziesi 0TKa3aThCs
ot mo6oro nedeHnss. OTHAKO IIPK CTONb Y>KaCHOM AMarHo3e Ja)ke 3a00/IeBIINi
Bpay Ha4YMHAET BEPUTD, 4TO, MOXKET OBbITb, €r0 CTy4ail He TaKoli, KaK BCe, I, BO3-
MO>XHO, OIIPOBEpPTHET CTATVCTUKY ¥ CTaHeT MckmodeHneM. Ee cTparisee, 4To
oTell, KaK MHOTVe TTallMeHThl, CYUTas cebs 00513aHHBIM IIONPOOOBATD JIeYeHNE
pajy ceMby, HECMOTPSI Ha TPAAYLIVe CTPajaHMs.

BrIcTpoe yracaHye 3TOro SHEPIUYHOTO Ye/I0BeKa B YCTIOBMAX CTAaHAAPTHOTO
MEIMIVIHCKOTO YXOfla — BOT 4TO BBI3BAJIO MOV MHTEpeC K IIOHMMAHMUIO TOTO,
II04YeMY MBI CTAHOBUMCS CTapbIMM ¥ HeMolHbIMM. Korza s Habmoman 3a yraca-
HJIEM 3[JOPOBbsI CBOETO OTIIA, YTO-TO B MOEM BOCIIPUATHI M3MEHUIOCH, I 5 pe-
LWL, 4TO CHEIAI0 BCE BO3MOXKHOE, YTOOBI HAITU cIOC06 n30aBUTbhCA OT 60,
6oresHell U CTpajlaHuil, CBSI3aHHBIX CO CTApEHVEM ¥ YMMPAHVEM B U3BECTHOI
HaM ¢opMme.

51 6B pAKOM B Ty HOYb, KOIZIa OTEL] yMUPAJ B CBOEM JIOMe, OKPY>KEHHBIII
6nmskymu moapMu. OH yyKe He MOT ABUTaTbCs i TOBOPUTD, He MOT HOPMa/IbHO
#bImarth. TeM He MeHee OH OCTaBa/CsA B CO3HAHMY, OYyATO 3aTBOPHVK B MCTO-
I[eHHOM TeJte. S BUfiesl CTpax B ero I71a3ax, ¥ TOYHO TaK XKe, KaK ¢ MaIVIeHTKO,
cTpajasuieii ot 6onesnu KpoHa, s fep>xan ero 3a pyky, crapanca o00apuThb
U BUJEN, KaK OH CJie/aj MoC/IeqHuii B3gox. HeckompKkumMu Mecsiiamu paHblie
oTel] TOBOPWI, YTO XOTe/I Obl IIOKOHYNUTD C KU3HBIO. YUUTHIBAs Ka4eCTBO €ro
CYIIeCTBOBAHMA B HOC/IeqHMe 12 MecAlleB — arpeccMBHYIO XMMUIOTEPANMNIo,
o0rry4eHue, paspacTaHe paka B er0 MO3Te U BCI0 60/Ib ¥ CTpafaHus, COIIPOBO-
KJJAfolI[yie TaKoe JiedeHIe U 60/1e3Hb, — He 0CTaBa/IOCh COMHEHMIL, YTO OH ObUT
paj 0cBOOOX/IEHUIO.

XO0Tst MHe IPUIIZIOCh CMUPUTHCS C TEM, YTO 51 HE CMOT CITaCTI CBOETO 0TI,
51 MICTIOJTHMJICST PEIIVIMOCTY HalTV OTBETHI, KOTOPbIe ITOMOI/IN OBl MOeli ceMbe,
IPY3bsM, MAIVIEHTaM Yl MHE CaMOMY.

A Havyan ¢ M3ydyeHNUA M aHANIM3a BCEH HOCTYIHON HAayYHON MHGPOPMAIUN,
VICCTIEIOBAHUIT M WJeil, CBSI3aHHBIX CO CTapeHVeM, ¥ IIOCTEeIeHHO IpUIIeN
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K pesy/ibTaTaM, YKasbIBAIOIMM Ha BO3MOXKHOCTD a/IbTePHATVBBI HEM30EKHOMY
crapeHnio. Korga y MeHs MOAB/IAIOTCA BOIIPOCHI, 51 HE OCTAHABINBAKCH JIO TeX
HIOp, IIOKa OHY He OYyAyT paspelieHbl. ITO CBOJCTBO NBITIMBOIO yMa — IPU
HeOrpaHMYeHHBIX BO3MOXXHOCTSX IOMCKa MHGOPMAIUY B MHTEPHETE — MT03BO-
JIeT U3Y4YNUTh IIPAKTUYECKM TF06011 BOIIPOC B KpaTyaiiiine CpOKu. VIMeHHO Tak
A VI TOCTYIINIL.

OTa KHUTa BO3HMK/IA B pe3y/nbTaTe pellleHuA NUYHOM 3ajladyyM — IIO-
HATb IPUYMHBI O0TE3HM MOETO OTILIa — M CTajia CPeJCTBOM paclpoCcTpaHe-
HUS IPEeKPACHOI HOBOCTU: Y HAC y)Ke eCTh BO3MOXXHOCTb 00paTUTh BpeMs
BCIATD.

MOYEMY BAM CJIEAYET BEPUTb HAMUCAHHOMY?

Y MeHsl eCTb ONBIT B MEAMIVIHE U HayKe, 3aC/y)XMBAIOLINIT JOBEpWs, IPU
3TOM 51 COBEPIIEHHO He 3aMHTEPECOBAaH B TOM, YTOOBI CTATh ellle OFHUM «Iy-
py» B cdepe 310pOBbsi. MHOIO ABIDKYT pe3y/IbTaThl, KOTOPbIE 51 HAOMIONAI0 y CO-
TEeH CBOMX IAI[IEHTOB. JTO NPeKpacHbIe 0NN, CTPEMALIeCs MOTy4uThb Oojee
YZOBJIETBOPUTEIbHBIE OTBETHI B CBOEH 60pbOe CO cTapeHMeM.

S muib X094y 06paTUTh Ballle BHUMAaHNe Ha a/IbTePHATVBHbIC BO3MOXXHOCTH
¥ Ha 6oJIee IPeAIIOYTUTEeIbHbIE CIIOCOOBI IPOXKUTD CTAPOCTD He CTapest, YAIN-
HUB CBOU T€JIOMEPHI 3a CUET BhIOOPA ITPAaBUIBHOTO 00pa3a >KU3HIU.

MHorye 13ydeHHbIe MHOIO MOMY/ISIPHbIE TEOPUM U IMIOTE3Dbl O CTAPEHUMN
Kasaanch MHe paHTacTUdecKumu 1 abcyppubiMu. KapTuHa cioxmmacs, Korga
s Y3HaJl O TelloMepax U TejioMepase. V3 Bcex Hambosee MONMY/IAPHBIX TEOPUIT
CTapeHMs1, HOPOOHO PacCMOTPEHHBIX MHOIO, OTK/IMK HAIllIa TOTTBKO TeOPHs Te-
JIOMep, ¥ 3TO JIO CUX IIOP OCTAETCsI HEM3MEHHBIM.

9TO He YaCTHbIE [JOMBIC/IBI OFHOTO YeTOBEKa.

Heckonbko npumepoB U3 HaYKKN 0 Teyiomepax

Munnuapabl JOMIApOB eXXETOfHO TPAaTATCA Ha (PUMHAHCHPOBAHNUE VCCIE0OBa-
HUJI BIVSAHMA TelIOMep U TeloMepashl Ha 30pOBbe. B pesynbraTe omy611KOBaHO
60mee 20 000 mcceoBaHmit, OONBIIMHCTBO 13 KOTOPHIX YKa3bIBaeT Ha HEOIPOBEP-
JKVIMYIO CBsI3b COXPaHEHIs JIIMHbI TelIoMep, 60/ee KPemKoro 3f0poBbs I CHIDKe-
HUSA 3260/1€BaEMOCTH, a TaK)Xe OOIbleil IPOXo/DKUTeNnbHOCTY Xn3Hu. K Hecya-
CTBIO JI BCEX, UCCIEHOBATENN PEAKO PACCMAaTPUBAIOT KOHKPETHBIE O0/Ie3HM Kak
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[naga 1. Kak npeKkpatnTb CTapeHne

YacTb €INHOTO IIpoIecca, Ha Y€M HaCTanBalo . HPI/IBCJIY HACKOJ/IbKO IIPVIMEPOB 13
TBICAY JOCTYIIHBIX HAaYIHbIX CTaTeil.

® Yem KOpOUe TeTOMePSHI, TEM KOPOYeE KMU3Hb. B IIPOZO/DKAOIIEMCST NCCTIE[OBA-
H1M, prHaHCUpyeMoM HaryonampHbIMY MHCTUTY TaMyt 3f0poBbs CIIIA, yyeHble
obHapy>xuny, 4to 13 6oee yem 100 000 B3poc/bIx B Bo3pacTe 65 €T u cTap-
1Ie Te, YbY TeIIOMEPBI ObUIN Harboee KOPOTKMMIL, Ha 20 % 6osblire mofiBepra-
JINCh PUCKY CMepTu B Ompkarimme Tpy ropa. Haumnas ¢ 2009 r., coBMecTHast
ccenoBaTenbeKast rpymma n3 Kamudopamitckoro yanBepcntera B Can-®Ppan-
IICKo U MenmiHcKoit cetnt Kaiser Permanente exxeromHo cobupana o6pasist
JHK crroHsl 7151 onpenenenns gnuHbl TenoMep. CIycTs MATH €T ObUT BBIABIEH
YCTOIYMBBI/ MOBBIIIEHHDI PUCK CMEPTHOCTHU CPEJM TeX, IbU TeIOMepbl ObUIN
Hanboree KopoTkuMmu. VccmegoBaTeny TakxKe OOHAPYXWIN, YTO YeM OOJIblire
YIOTPeO/IIOCh aIKOTO/ISsI U TabaKa, TeM KOpode ObIIN TelTOMepbI?.

¢ CHIDKeHNe JacTOTHI 3a00/meBaHuMil cepaua. VccienoBareny B YHMBEPCUTETE
mrtata IOta 06Hapy>xMIN, 4TO Cpepy IuL crapire 60 JIeT Te, YbM TeIOMePHI Obl-
7 Hanboriee KOPOTKIMY, GBIV B TPy pas3a Gojiee MOABEPIKEHBI PICKY CMEPTI
oT 3a00/IeBaHMII Cepplia Ji B BOCEMb pa3 6oJiee MOABEPKEHBI CMEPTY OT MH(eEK-
IMIOHHBIX 6osesHeit. B nccnenosanuy Habmoganuch 143 He CBA3aHHBIX MEXY
cob6oit xxnrens mTata FOTa B Bospacre ot 60 o 97 JieT, [yIMHA TeToMep KOTOPBIX
U3MEepPANAch B XOfie aHanu3a KpoBy ¢ 1982 1o 1986 I.; Kak I0Ka3ano NCCiesoBa-
Hite, 101 genoBek ymep. VccmenoBaTeny 0OHApyXIUIN, YTO eC/IE TOBOPUTD O BO-
IIPOCe CMEPTHOCTY B L€/IOM, JIIOAY C 60JIee IIMHHBIMY TEIOMEPAMI B CPeHEM
JKMBYT Ha IIAATH JIET lo/bIIIe. VIccmenoBareny yTBep>K/JaloT, YTO yBendeHye po-
TIO/DKUTENBHOCTY KU3HU MOXKET cOCTaBUTh oT 10 1o 30 met?.

® IlocmepTHBIE JOKasaTenbCTBa. ViccmemoBaTenn B YHMBepcuTeTe mTaTa Ba-
IIVHITOH OLEHWIN JUIMHY TermoMep 6omee 1000 B3pOCHbIX. Y3HaB O CMepTHU
YJYacTHMKa 00CIelOBaHNs, OHU CPAaBHUBAIN MEJUILIMHCKIE 3aIIICH U IIUHY Te-
JIOMep C yKa3aHHOU IPpUInHO cMepTu. CMEPTHOCTD OT MH(EKIMOHHBIX 3a00-
JIeBaHUIT IIpK HanboIee KOPOTKIX TeoMepax Obia Beme Ha 280 %, a oT 3a60-
JieBaHuU cepaa — Ha 60 %*.

¢ JKusmure gonpure. B omy6mkoBaHHOM B 2015 I. JATCKOM UCCIEFOBAHNUI, B KOTO-
POM Ha IIPOTSHKEHNI CEMI JIET OTC/IEXIBANIOCh OKO/IO 64 000 mareHToB, 6510
BBIABJIEHO, YTO OOJIee [IMHHbIE TeIOMEPhI COOTBETCTBYIOT OOJIbIIEN IIPOFOJDKI-
TETILHOCTI >KM3HU. VIccmenoBareny 0OHAPY XU, 9TO JIFOAY € O0JIee [IMHHBIMA
TelloMepaMy TaK)Ke OT/IMYANNCh O0jiee HU3KMM KPOBSIHBIM aB/ICHUEM Y YPOB-
HeM XOJ/lecTepyHa’.
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® JIpaBunbpHOe NUTaHNE I NPOJOILKITENbHON XU3HN. B KpynHeiiiieM 3a BCro
UICTOPUIO VICCIIEIOBAHNM TI0 OIleHKe CBA3U MEeXJY IIMHOI TelIOMep U C/efjoBa-
HIEM CPeJI3eMHOMOPCKOII [JieTe yYeHble M3 MeIMIMHCKON IKosbl [apsapy-
CKOTO YHUBEPCHUTETa BBIABWIM, UTO 13 Oojmee deM 4600 >KeHIIVNH B BO3pacTe
oT 42 mo 70 5eT Te, KTO IPUEP>KUBAJICSA CPEeAM3EMHOMOPCKON AMETbI, MMEIN
3HAYUTEIBHO O0JIee IMHHbIE TeJIOMEPHI. TaKOI TUII METHI OTINYAETCS OOV
eM oBolleli, GPYKTOB, OPEXOB, LI/IbHBIX 3epeH, 60O0BBIX, PbIOBI U OIIBKOBOTO
Macja U, KaK IOATBep)K/Jal0T MHOTMeE ApPYyTIye UCCAeOBAHMA, IPUBOAUT K CHU-
JKEHVIO YaCTOTHI 3a00/IeBaHNIT CepALa, PaKa, BOCIAIEHIIT, TUIEPTOHUY U OXKM-
pennst. B nccmenoBanuu 2014 r., ony6IMKOBaHHOM B BpUTaHCKOM MefUIIMH-
CKOM >XypHaJIe, ObUIN IIPOTECTVPOBAHBI 0OPA3IIBI KPOBY C LIE/IbI0 OIIPe/e/IeHIIs
IJIVIHBI T€IOMEP U COMOCTAB/IEHNSI 9TUX IAHHBIX C 3aII0/THEHHBIMI ITOAPOOHBIMU
OIIPOCHUKAMM TI0 fiueTe’.

® bonpme gBIKeHUsA — JIMHHEe TenoMephl. ITo JaHHBIM IIBENCKUX MCCIIENO-
BaTeJIell, MaJIONIOfIBYDKHBI 00pa3 SKM3HM IIOBBIIIAET PYCK COKPAIIEHNSA JIMHBI
Tenomep. B uccnenoBanyy, mpoMBIIeMcs MOMTOfia 1 OITy6lMMKOBaHHOM B Bpu-
TAaHCKOM BECTHIMKE CIOPTVMBHOJ MENMIVHBI, IPUHAMM ydacTe 49 B3POCIbIX
MaJIOTIOABIKHBIX MY>KUMH U )KEHIIMH C IMIIHIM BECOM B BO3pacTe 68 JIeT, Ipo-
U3BOJIbHBIM 00PAa3sOM pacIIpefie/leHHbIX MEeX/Y [PYIIION BMEIIATebCTBA, B KO-
TOPOJI IOOIIPSA/IOCh YBEeIMYEHME JINTEIBHOCTI ©KeIHeBHOJ XOAbObI U CHIU-
JKeHJe BpeMeHM CHUJIeHM, ¥ KOHTPOJIbHOI TPYIIION, He TOTy4YaBlIeil HUKaKuX
PEeKOMEH/AIVIT OTHOCUTEIPHO (U3NYEeCKUX HATPy3OK. B Hauase u 1o OKOH4a-
HMI VICCIIEIOBAHMsA OBUIM COOpAHbI aHA/MU3BI KPOBY [/ OIPeNe/IeHNs JIMHBI
teoMep. [ToMrMO CHYDKeHMsI Beca, COfepyKaHMsI )KIpa U XOJIleCTepuHa, bomee
«IIOfBYDKHAA» TPYIIAa IPOJAEMOHCTPUPOBAaIa 3HAYUTENbHOE YIIHEHNE TEO-
Mep, TOIZia KaK TeJIOMEpPBI TeX, KTO IIPOROJDKAJI BECTI MAaJIOIIO/BIDKHBI 06pas
JKVISHM, OCTA/IVICh KOPOTKUMMU'.

® Yem gnmHHEEe COH, TeM IMHHEE >KM3Hb. [0 maHHBIM WCCaemoBaTeNen I3
®onpa Pobepra Byna [I>koHcOHa, IIOX0e Ka4eCTBO CHA YKOPAuMBaeT TelloMe-
pbL. B mccnenoBanui, omy6akoBaHHOM B BecTHUKe MCCIeOBaHUIT CTapEHA,
OLIEHMBAJIOCh CPefIHEE KadyeCTBO HOYHOTO CHa 245 KEHIMH B BO3pacTe oT 49 1o
66 71eT, a TaKXXe JIMHA UX TenoMep (oImpenernsieMas o obpasiam Kposu). beito
06HAPY>KEHO, YTO TEIOMEPBI XKEHIINH, COOOI[ABIINX O TPYFHOCTSIX C 3aChIIAHM-
eM, 0eCIIOKOITHOM CHe ¥ paHHeM IIPOOY>KZieHNH, ObUIN KOpOYe, YeM y TeX, KTO
MOATBEP>KTIA/I XOpolllee KagecTBO CHa®.
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