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CooeprkaHue nekuunmu:

YTO NnponcxoauT C KJIeTKaMu 1 TKaHSIMU Npu
rNyboKoM oxJiaxkaeHum?

Kak HeTenJIOKpOBHbIE XXMBOTHbIE NepeXxunBarT
NoSIApHbIE MOPO3bI?

Kak COXpaHSAT KNETKM U TKAaHU YernoBeKa?
KpmnoaecTtpykums B MeauLmnHe

YenoBeyecknn opraHn3M B COCTOSAHUM
rnybokon rmnotepMmmmn

TeMnepaTypa Tesia U CKOPOCTb CTapeHUS
KPpMOHMKA C TOUYKU 3pEHUSA KPpMobunonornm



UTO nponcxoauT c KNneTkamum u
TKaHSAMW Npu rnybokom oxnaxxgeHum?

[leHaTypauuns 6enkos (xonogosas u
XnMmnyeckas)

Pa3pblB MeMbpaH

[ToBpexaeHne MexKJeToO4YHOro MaTpukca
MUKPO- N MaKpOTpELLUHBI



[NeHaTypauna 6enkos
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s XOnogoBad
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Y HUX TennoBas geHartypauus
HacTynaet yxe npun +6°C

N ate, =

4 «CHexHaga bnoxa» -
HOroxBocTka Hypogastrura
nivicola

oA [";; Nade

[ononobas aHTapKTU4eckas
HoTOoTeHunA Notothenia neglecta »




CTpoeHune KNneTo4yHom MemopaHsbl

Carbohydrate
chain

Frotein molecule

Frotein
molecule




da30BbIN Nepexoq B MeMbpaHe
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Pa3pbiB KNeTo4YHbIX MEMOpaH
KpucTannamm nbaa




Kak HETENNOKPOBHbIE XXNUBOTHbIE
NepeXxmnBaroT NONApPHbIE MOPO3bI?

Cubupckum yrnosyb Salamandrella keyserlingii



3amMep3aaroLlaga naryLika
Rana sylvatica




MexaHn3m oencTBus
KPMOMNPOTEKTOPOB

TemnepatypaC
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HekoTopble KpMoNpOoTEKTOPSI

[ MTMUEPUH, STUNEHITNKO/b,
NPONUNEHINTNKOJb

AMCO, OA>2CO

5TAaHOJ1, METAHO/
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Butpunopukaumna

000 mL
FrReke !

2 nuTpa pacteopa M22 B coCToSHUM BUTpUpUKaunm
npn T=-124.4°C



KpnokoHcepBaLUs KNETOK U TKaHEN
yenoBeKka 1 ap. MnekonutarLmx




B HacTosLee BpeEMA COXPaAHAKTCA.
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ObpaTtnmas BUTpudpmnkaymsi noYKkn
KpOJinKa
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[TpogeMOHCTPMpPOBaHO obpaTumoe
3aMopaXXmBaHue Uenon nevyeHn

N3pannbckne yyéHole paspaboTtanu
METOAWKY, MO3BOSIAIOLLYIO LIENTUKOM
obpaTnmMo 3amopaxuneaTtb KpyrHble
OpraHbl CO CITOXXHOW BHYTPEHHEN
CTPYKTYpOKn. TexHonorma obina
npoBepeHa Ha KPbICUHOWN N CBUHOM
ne4vyeHu. Nocre paaMopo3kn opraHbl
coxpaHsinu 6onee 80%
XXM3HECNOCOOHOCTM.

PaHee aT1a xe rpynna
NpoAeMOHCTpupoBana obpaTtumoe
COXpPaHEHNE OBEYLErO ANYHUKA,
KPbICUHbIX cepaua u neYyeHu.




[lepcnekTuBHbIE, HO
HeanpobnpoBaHHbIE METOAbI

o WMcnonb3oBaHMe BbICOKUX OABIEHUN
B KOMbMHAUMM C agnabaTnyeckum
oxJlaXxageHunem

o Wcnonb3oBaHue ynbTpa3ByKa
o Wcnonb3oBaHmne CBY - noneun

o Wcnonb3oBaHMe CBEpPXCUJTbHbIX
MarHUTHbIX MNoJien

o Wcnonb3oBaHWe MHEPTHLIX ra3oB
B Ka4yeCTBe KPMOMNPOTEKTOPOB




Kpnogectpykumsa B meguuuHe

Pes3ynerat KpuogecTpykuum reMaHrmombl y pebeHka
(dpoTo ¢ canta MeanumHckoro LleHTpa
OHKOJS10rMm n getckon oHkonorunu, Cllo)



KpnoaecTpyKkums odara onyxonu B
ne4yeHm codaku




BKM-kapkacbl opraHoB KpbiChl

<« [NeyeHb (B oaHY 13 goneu
BBEOEH KpacuTernb; BUaHa
CETb KPOBEHOCHbIX COCYA0B)

Jlerkne »




OpraHmam yenoBeka un ap. MIeKko-
nUTaloLWmMX B rnMyoboKon runoTepmmm

epT Bonnb I'Iopcpmpm'ﬁ BaxmeTbeB
(1627-1691) (1860-1913)



OKCnepuMeHTbI Mo rnybokon
rMNOTEPMUMN KPbICh




CTa,EI,I/Il/I rTMrnoTepmMmnin HYerioBeKa

1. HauanbHas runotepmus* (34-32°C)

2. CpepHsis runotepmus™* (31-28°C; Heobxoanma

Npu BbIK/OYEHUU cepaua cpokom ao 10
MUHYT)

3. TpoMexyTouyHas cTeneHb runotepmum (27-20°
C; NnpakTnyeckKu He Ucnosb3yeTcs)

4. Tnyb6okas runotepmus (19-8°C; npuMeHsitoT

Npn HeobXo0ANMOCTU BbIK/IOUHEHUS cepaLa Ha
60-120 MUHYT n 6onee)

STV OBE TTaOVM 9aCTO OO BEAVHATOT TEPMVHOM KyMEepPeHHas rmnoTepmmns»



TemnepaTtypa Tena u CKOpoCTb CTapeHus y
MOUKUIOMEPMHbIX YXNBOTHbIX

3aBUCUMOCTb CKOPOCTHU NpoLeccoB
MeTabonn3ama oT TemMnepartypbl:

k — A;le—Ea/RT - YpaBHeHwue AppeHnyca

Th—T7
‘/2 = Vi ey 190 - Mpasuno BaxT-fodda

Y nolKkunoTepMHbIX XXNBOTHbIX (HacekoMble, pbibbl U
T. O.) CHUXEHUe TeMnepaTypbl BEAET K YBEIMYEHUIO
NPOAOJIXUTESNIbBHOCTU XU3HU (U K 3aMeJIEHULO
Pa3BUTUA).



TemnepaTtypa Tena u CKOpoCTb CTapeHus
Yy 2emepomepMHbIX XNBOTHbIX

Y retepotepMHbIX XXUBOTHbIX CHUXEHNe TeMnepaTypbl
NpUBOAUT K CHUXEHUNID MHTEHCUBHOCTMU
MeTabonmnuyeckmnx npoueccos n pocty MX. lNpnuem B
onpeaeneHHbIx npegenax poct MX TeM 6onblie, yem
HUXXe TeMnepaTypa U Npoao/IKUTEeNbHEee TOpnop Uiun
rmbepHaumns, a >XUBOTHbIE, NINLLEHHbIE TAaKOW
BO3MOXHOCTU, XUBYT MeHblle. Tak, ecnu NMXX obbiyHOM
MbILLUW He MnpeBbilaeT 3-4 neT, ToO BUAbl U3 3TOro Xe
HaJCeMencTBa, Bnagatowme B CNA4KY, MOIyT AOXUTb
no 8 n bonee net. Buabl, Bnagatouwme B COCTOSSHUE
exxeaHeBHOro Topnopa M B 3UMHIOK CNAYKY, XUBYT
ewe 6osblle, HaNpuMep sieTyyas Mbllwb - A0 18 neT.

B HeKoTopbIX 3KCNnepuMeHTax CHMxeHune t° Ha 0.3-0.5°
npueoanno K ysenundeHuto NXX Ha 12-20%.



TemnepaTtypa Tena u CKOpoCTb CTapeHuns y
20MOUOMEPMHbIX XNBOTHbIX

SNMAEMNONOTMYECKNE N SKCMEPUMEHTAIbHbIE AAHHbIE
ybeanTenbHO Noka3bIBaktoT, YTO CMEPTHOCTb Y CTapbIX
reTepoTEPMHbBIX XUBOTHbIX MPU 3KCTPEMaSbHbIX
TeMNepPaTYPHbIX UBMEHEHUAX PE3KO BO3pACTaET.

N3BECTHO, YTO Y HEKOTOPbIX MaeMeH aBCTPaJIMNCKNX
abopunreHoB, XUBYLLMNX B BbICOKOropbe, BO BPEMS CHa
TeMnepaTypa Tesia MoXeT CHMXaTbca Ao 33-35°C.
AHanormyHbole caBuUrn HabrAATCA Y KOPENCKUX
HbIPANbLWWKOB U3 niemMeHn ama. OgHaKo AaHHble O
noBblWeHHOW K 3TuX 1 Apyrnx noAobHbIX rpynn
Noaen OTCYTCTBYIOT.

B TO Xe BpeMs, psaa nosbliwawowmx MX so3gencrenm
COMPOBOXAAETCA HEKOTOPbLIM CHUXEHUEM
TeMnepaTypsbl Tena.



KpMoHMKa C TOYKU 3peHns
Kpmnobunonormm

Y Robert CW. Etlinger

THE PROSPECT
OF IMMORTALITY

I
PoBepT STTuHrep
IMEPCITEKTHBBI
Pobept STTHHrep BECCMEPTUA

1918-2011

HaaareabcTeo “Hlorykbii mup”




ACNEKTbl KPUOHUKMN:

« Onnocodpcknu

¢ DTUYECKUNN

* [MpaBoBOU

« ®UHAHCOBbLIU
 OpraHmM3aunoHHbIN
¢ TexHUn4YeckKkniu
 PennrmosHbin

« [demMorpadpunyeckmin
* VIcTopnyeckmnu

e EcmecmeeHHOHay4YHbIU



lcxogHoe npeanonoXeHne:

* JINYHOCTb YenoBeka npeacrtaBnsdeT mu3

ceba HekoTOopbI 06BEM MHPOPMaALUMN,
MaTepuanbHbIM HOCUTENEM KOTOPOW
SAB1II€TCHA r0OJTIOBHOW MO3T.



OcHOBHasa naes:

- Bnepeaun y yenoseyecrtBa HeOrpaHM4YeHO MHOIO
BpeMeHWn Ansg nporpecca. PaHoO unnan no3gHo
6yner AOCTUTHYTO BCE, UTO B NMpUHLUMUME
BO3MOXXHO.

 Ha cerogHAWHNN AeHb Mbl HE 3HaeM
dyHOaMeHTanbHOro NpuHUMNna, KOTopbin
3anpeuwasn 6bl BOCCTaHOBJIEHUE JINYHOCTU MO
COXPaHEHHOWN KOHPUrypaunum HEMPOHHbIX CETEWN.

« OTCcroaa 3a4a4a: COXpPaHUTb 3TY KOHPUrypauuto
0O BpPEeMEH, Korga tTakoe BOCCTaHOBJ/IEHUE
CTaHeT BO3MOXHO — uin 6yaert AoKa3aHo, 4To
5TO HEBO3MOXHO.




JTanbl KPMOHUYECKOIO npouecca:

[ToaorotoBuTENbHLIV (NPUXN3HEHHbIN)
[ToarotoBUTESNbHbLIN (NMOCMEPTHLIN)
3amMmopaxunsaHue

XpaHeHue

BoccTtaHoBneHne

a koo~



JT1an 2: nocMepTHasi NoaroToBKa:

2.1. OxnaxgeHmne (0cobeHHO, roNnoBHONO Mo3ra)

2.2. BBegeHue renapuHa, TpomM0OOrMTUKOB,
aHTUOKCUOAaHTOB, MEMDPAHOMNPOTEKTOPOB,
MHIIMBONTOPOB anonTo3a, XenaTopos,
aHTMOWOTUKOB 1 Ap.

2.3. [lepdy3na pacTBOpOM KpMOMPOTEKTOPA



[loBpexxaeHna Ha atanax 2- 4.

1. PaspyLwieHne HeMpoOHOB BCIeaCTBUA
ayTonusa, anonTto3a u ap.

OCMOTUYECKNN LLIOK

TOKCUYHOCTb KpUonpoTeKkTopa
Xonogosaga geHaTtypauusa 6enkos
[ToBpexageHusa Kpuctannamm nbaa

oKD



CoxpaHeHne HEUPOHOB MNocre
OCTaHOBKW KpOBOODpaLLeHUS

B bl BOAbLI

1. Mopdonoru4yeckne naMeHeHuss HeUpoHoB, cBUAEeTeNb-
cTByOUWMEe O HeoBpaTUMOM XxapakTepe rMoBpexXAeHUn ux
yNbTPaACTPYKTYPbI, NossnsanTcAa cnycts 1,5 4 ¢ MOMeHTa aHOK-
CUW pe3eunpoBaHHOro y4acTKka rofioBHOro Mo3ra 4enioBeka.

2. HavanbHble NposBNeHUs aytonuia HeWpoHOB pa3Bu-
8alOTCs Yepel 4 4 C MOMeHTa aHOKCUU pe3elynpoBaHHOro yvac-
TKa roNoOBHOMO Moa3ra.

M. K. Hensseap, C. B. Wener v ap., Mopgornozuyeckue usmeHeHuUsi
KOPpbl 20/108HO20 MO32a YesiogeKa ripu ornumesibHoU aHoKcuU —
3apasooxpaHeHue, 7/2003 (MuHCK)



Tpwu Kno4veBbIX BoMpoca:

1. BO3MOXHO N B NpuHLUKMNEe odbpaTMMO U HAOOIro
3aMOpPO3UTb YenoBeKka (Unu gpyroe KpyrnHoe
MnekonutawoLlee)?

- BeposmHo ...

2. BoamoxHO nu coenartb 9TO ceuyac Tak, YToObI
peaHNMMpPoOBaTb €ro C NOMOLLbIO TEXHOMOMMN
0bo3pumozo byoyuwe20?

- He uckrnito4eHo ...

3. Bo3MOXHO nun byaeTt peaHMMMpoOBaTb YernoBeka,
3aMOPOXXEHHOro C NPUMEHEHNEM pearibHbIX
CErogHsLWHMX npoueayp?

- Ecmb Haoexoa!




UTo cnenyeTt n3 HeonpedeneHHOCT!:

e [apaHMuUu, KOHEe4YHO, Hem —
HO noripobosamb cmoum



[1lpe3eHTaLno MOXXHO NMOCMOTPETb
30€eChb:

https://docs.google.com/leaf?id=1tXC5g2xQV9IYjPrsho_FOg_YVM2WDoenoxUdhi5Onv8k



Cnacn6bo 3a BHuUmMaHue!




