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.. . IPUIIN TSKCIIbIC THU U HACTYIIMJIA I'OAbl, O KOTOPBIX GYIIGIHI)
IrOBOPUTH: «HCT MHC YAOBOJILCTBHUS B HUX)).

B Tot ACHb, KOI'Id 3aIPpOKaT CTCPCTYIINC JOM U COTHYTCA MYKU
CUJIBI (capxonenus, nepug. neuponamus); 1 ICPECTAHYT MOJIOTh
MECJIIOIIUE, IOTOMY YTO HEMHOI'O UX OCTAJIOCh (napodonmo3s); N
IIOMpPaYvaTcs CMOTPSAIIME B OKHO (kamapakma), 1 OyJIET BCTaBaTh
YCJIOBCK 10 KPUKY NETyXa (becconnuya, JITDK?), 1 3aMOJIKHYT
JICPU NCHUS (crudicenue cayxa) ... U BBICOTBI 6yz[yT MM CTpaliHbl, U
Ha I0opore yxKachl (CH, muonamua, ocmeonamus); 1 3a1BETET MUHAJIb
(ceduna — oucaunuoemus?), 1 OTSIKCICCT KY3HCUUK, U PACCHIIIICTCA

KaIlePC (cexcyanvbhvie paccmpoucmea?).

Exxn 12, 1-5



Y 0onbHBIX, noay4darommx 311T:

Y CKOpPEHHBIN aTEPOCKIIEPO3

CH (nmpeumyIlecTBEHHO AUACTOJINYECKAS
TUCOYHKITHS)

Octeonarus

Capkonenus (TJ1. 00p., 32 CYET «OBICTPBIX» BOJOKOH)

KOrHUTUBHBIE U HEBPOJIOTHUECKUE HAPYIIICHUS

CHIKEHHE UIMMYHHOI'O OTBETA; ITOBBIIICHHBIN PUCK
MH(EKIMOHHBIX U OHKOJIOTUYECKHUX 3a00I€BaHUI



Table 1 Events common to aging and uremia covered by this

review

Aging Uremia
TGF-B ¢ TGF-81

Autophagy | Autophagy |
Apoptosis 1 (muscle) Apoptosis |
Senescence | Senescence 1
Telomere shortening | Telomere shortening |
Stem cell exhaustion ! Stem cell exhaustion !
Klotho | Klotho |

AGEs ! AGEs?t
Mitochondrial dysfunction 1 Mitochondrial dysfunction ?

TGF-B: Transformung growth factor beta; AGEs: Advanced glycation end
products.

White WE et al. Aging and uremia crossover
World J Nephr 2015, 4(1)
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AGE-RELATED PHENOTYPES

Mitochondrial effectors of cellular senescence: beyond the free

radical theory of aging
D.V. Ziegler et al. Aging Cell 2015, 14



Protein import and
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JIMHAMHWYECKHUH 1IUKJI MUTOXOHIPUU
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Y 0onbHbIX, Tonyvaromux 311T:

Kone0aHust BOGHO-3JEKTPOJUTHOTO CTaTycCa
OKCHIATUBHBIA CTPECC

KapOoHunbHEIN cTpecc, ctpece IP
XPOHUYECKOE BOCIIAIICHUE

A1no3

JIMCONEKTPOIIUTEMUA

3aaepKKa yPEMHUYECKUX TOKCUHOB



Yposenb ADK B MOHOHYKJI€apax nepuhepruIecKor KpOBH
S. Granata et al., BMC Genomics 2009, 10:388
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Telomere length fluorescence (KMESF)
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Nondialyzed Non Cellulosic
cellulosic

R. Jimenez et al., Kidney Int 2005, 68, Suppl.99



AKTHBHOCTb Kacna3bl-3 U BBIPAXKEHHOCTH aIlOITO3a B CKEIECTHOM

MBIIIIIE OOJBLHBIX JIO U IIOCJIE CEaHca TeMOauaIn3a
M.A. Boivin et al., Eur G Clin Invest 2010, 40(10)
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[IepcnekTMBHBIE TPOU3BOIHBIC XMHOHA (A) 1 xuHOoJa (B)

HAIIPpAaBJICHHOI'O MUTOXOHAPHUAJIBHOI'O I[CﬁCTBPIH
B.I1. Ckynaues u op., 2013
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YepHynika noceBHas (4YE€pHbIM TMHH, KAJTUHIXKH )

Bcerna iy 3emiiesiesnelr mameT Jjis oceBa,
00po31UT U OOPOHUT 3eMiTt0 cBOrO? Her,
KOTJIa YPOBHSIET IIOBEPXHOCTD €€, OH CeeT
YEpHYXY, WM pacchinaeT TMUH ...J100 He
MOJIOTAT YEPHYXHU KaTKOM 3yOUaThIM, HO
MaJIKOI0 BHIKOJIAYMBAIOT YEPHYXY, U TMHH
— TIAJIKOIO.

Uc 28, 24-27

B yepHOM TMHHE — UCLIEJIEHUE OT BCEX
OoJe3Hen

Axmao, Byxapu, Mycaum...




Natural compounds modulating mitochondrial function
L.Gibellini et al., 2015
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Resveratrol (3,5 4-trihydroxystilbene)
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Curcumin (1,7-bis(4-hydroxy-3-
methoxyphenyl)-1,6-heptadiene-3,5-dione)
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Research Paper

A comprehensive multiomics approach toward understanding the

relationship between aging and dementia

Antonio Currais’, Joshua Goldbergi, Catherine Farrokhi®, Max Changl, Marguerite Prior', Richard
Dargusch?’, Daniel Daugherty®', Aaron Armando®, Oswald Quehenberger’, Pamela Maher’, and

David Schubert®
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Membrane biogenesis

Vasicular fransport

Degradation

AyTtodarus
Y. Ichimura, M. Comatsu. Exp Anim 2011, 60(4)

&) Cytoplasmic components
Ve including organelles

=
Isolation membrane

@
N /Phagophore
Y
1,
’q‘l

Autophagosome




CI’{S C}‘Is

Gossypol

I occumon




JInHaMHKa KOJIM4YECTBA MUTOXOHAPHUM U OCIIKOB JbIXaTEIbHOM
I[ENH B CKEJICTHOM MBIIIIIE TTOCE 4 MECALECB (PU3NIESCKUX
yIpaKHEHUN

N.T. Broskey et al. J Clin Endocrinol Metab 2014; 99(5)
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Endurance Exercise Training

| Other antioxidants
| MAO-A
| mitoK,;, activation . i . i _
| SIRT2 Exercise-Induced Alterations in Mitochondrial
Proteins and Phenotype Are Central fo
Altered Mitochondrial Exercise-Induced Cardioprotection

Turnover and Phenotype

|

Cardioprotection Against IR Injury

S.K. Powers et al. Physiology 2014; 29



( Nutritional status - Mitochondria )
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A.W. Gao et al. EMBO Mol Med 2014; 6(5)
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Table | Converging effects of CR and RAS blockade

Effect

Species (reference)

Calorie
restriction

Retarding the manifestations of

Hypertensicn

Diabetes

Nephropathy
Cardiovascular disease
Cancer

Increasing bedy
temperature

Loss of body weight

Lowering plasma IGF-1

Reduction of plasma
glucose and

insulin

Improvement of insulin
sensitivity
Reduction of

Protein oxidation
Lipid oxidation

DNA oxidation
Mitochondrial H,O5
production
Mitochondrial DN A
damage

Increased expression of
UCP-2

Up-regulation of sirtuins

Lifespan increase
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173175
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b ]
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e
Human 78172

1 184
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188 184
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|
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IGF-1, insulindike growth factor-1; UCP-2 uncoupiing protein 2.

E. de Cavanagh et al.,
Cardiovasc Res 2011, 89



Log Masard of Mortaity
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3aBUCUMOCTb OOIIE CMEPTHOCTH OT BBICOTHI MECTa MPOKUBAHUS

HaJi YPOBHEM MOPS
B.B. Shapiro et al., Hemodial Int 2014, 18(2)
144892 6onpHbIX, noaydaromux 3I1T; 2001-2009 r.r.

A- HECKOPPEKTUPOBAHHBIC JaHHbBIC
B - nanHbIe CKOPPEKTUPOBAHBI IO BO3PACTY, MOy, PacoBOM MPUHAANIEKHOCTH, CEMEHHOMY MOJIOKEHUIO, BUTY
3T, nponomxutensHoctu 31T, noze 3IIT, moze D110, TokcukonoruueckoMmy anamuesy, Hannunio UbC,
nepudepuyeckux cocyaucToix nopaxenuit, XObJI, onkonoruu.
C- nononuutenbHas koppekuus mo UMT u nab.nanubiM (anb0yMuH, Kanblui, OuKapOOHAT, KPEaTUHUH,
bepputun, HB, mumdouutsl, neikouutsl, pocdater, IIED, [1TI)
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LEONARD COHEN

@ ...love’s the only engine of survival
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