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I'eponiporeKTOpHAsA MeIUMIMHA - OAMH U3 BAPUAHTOB
NepeBoaa HA PYCCKUM SA3BIK MOHATHUSA «anti-aging».
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JdTanbl BO3PacTHOro pa3BUTUA - 3TareHesa
(aetas — Bo3pacT, genesis — dopmupoBaHue, pasButue)
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Congress, Washington, DC.
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The Life and Age of Woman. Stages of Woman's Life from the Cradle to the Grave
Lithograph by Kellogs & Comstock (created between 1848 and 1850).



NU3meHeHne GQYHKIMOHAJIBHBIX IAPAMETPOB
HA MPOTHKEHUHU KU3HU

Hdemcmeo 3penocmsb CmapeHue
T PocT U NopnepxxaHue BbICO-  CHukeHUue hyHK-
pasBUTHE KWX pyHKLMOHANb- LIMOHANbHbIX
HbIX CMNOCOOHOCTEN cnocobHocTel

PYyHKLMNO- ' '
HalnbHbLIE | Pa3inunele
napamMmeTpbl CKOpPOCTH
opraHu3ma

T > o
Meg / crapeHus
30Ha yrposbl 3aboneBaHumn

™.

- Bo3pacT >
Source: Kalache and Kickbusch, 1997




KIJTFOYHEBBIE KPUATEPUUU

XKNBOW CUCTEMbBI

ITATTEPH OPTAHH3AIIUH
(MH®OPMAIIHA)

KOHpUrypauus B3anMOOTHOIICHUN, ONPeAC/ I I0IIAs
CYIIECTBEHHbIC XaPaKTEePUCTUKHN CUCTEMBI

CTPYKTYPA
(BEII[ECTBO)

(pu3uYecKoe BOILIOIICHNE MATTePHA
OPraHu3aluu CUCTEMbI

JKH3HEHHBIH ITPOIIECC
(QHEPI'HA)

NeATeJIbHOCTh, HANPABJEHHAA HA HENMPEPbIBHOE BOILJIOILIEHHE
MAaTTePHA OPraHU3alUU CUCTEMbI



[lpobnembl reHeTUKK NHPOPMALUUA

(reHeTUYeckuii nacnopT), Bce amu 3 npodaemu,
3NUreHeTuKN (perynaums pasymeemcs,

aKTUBHOCTU EHOB) U B3AUMOCBI3AHbI
COXpaHeHue

¢pyHKLMOHANBHO

aKTMBHOro reHoma. [1pobrnemMbl OBUOHEPreTUKN:

CoxpaHeHne PyHKLUOHaNbLHOW
CoxpaHeHue akTMBHOCTY aKTUBHOCTU MUTOXOHAPUI U

cuctem buoperynauum: | \ CMCTEM Xn3HeobecneyeHus -
HEPBHOW 1 ryMOparibHOMW. ~ AW | gbixaTenbHON 1 KPOBEHOCHOM.

[Mpobnembl nogaepxaHus
B EU.IECTBO HeobXxoanMoro ypoBHs SHEPI US
OunomaTtepuanosB Tena ucxoasi n3
nHaMBUAYyanbHbIX 0COBEHHOCTEN,
yAarieHMe HEHYXXHbIX MeTabonNnToB.



NHDOOPMALWNA

CoepeMeHHOe cocmosiHUe
meopuu Map2uHomomuu

PAKTDI:

Mbiwuu umerom riopasumeribHoO
O/TUHHbIE MeJIOMEPbI, HO cmaperom
bbicmpo, a ux hubpobriacmasli
cooepxxam, 8 omsiudue om
4eslI08e4EeCKUX, aKkmugHYH
merioMmepasy,

HO, meM He MeHee, cmaperom.
Lukue Mbiwu xusym He MeHbUle
n1abopamopHbIX fTUHUU, XOoms U
umerom boriee Kopomkue
mesiomepsl.

TeriomepHass Mooerib 80 MHO20M
rnoomeepaounacek. Ho y Hee ecmb

Hebosrbwou HedocmamoK —
OHa HernpasursbHa. ToyHee OHa
8epHa moJibKoO mam, 20e 0ersio

Kacaemcsi He cmapeHusi, a Opyaux

80r1p0Cc08, 20€e MoU ripeodckasa
HUS MOJIHOCMbIO Oripaeoariucs.

A. M. OnoBHuKOB, co3gaTtesnb Te-

NTOMEPHON MOOENN CTapeHus,
2003 r.

TennomepbI pa3HbIX XPOMOCOM CUJIbHO
passiudaromcsi rno ceoell OsiUHe,
00HaKO HUKaKux ceudemesibcme

8 MoJIb3y Mmo20, Ymo camMasi Kopomkasi

mesiomepa ornpeodesisiem
npooosnKUMesIbHOCMb XXU3HU
He MoJly4YeHo..




PegycomMmHasa runorte3a CtapeHus

XpoHoMeTpamMu 4yncrna pensiukauum,
paboTaowMmm No NnpuHUUNY
MapruHOTOMMM,
ABNSAIOTCH rMNOTETUYECKNEe KOPOTKMe
NnepnxpomMocoMHble nNMuHenHble AHK
— peayMepbl, KOTOpble KOMUPYHOTCA

C Y4aCTKOB XPOMOCOMbI 9 20 & | ,
(npoTtopenymep). A T RN
Tenomepbl ABNAIOTCA HEMbIMU
cBuaeTensaMm Yucna pennmkauumn,

[ ™~
-
5

(TTAGGG)(TTAGG

NOCKONbKY He MOTyT B\ Y
nogaBaTb CUrHana o CBOEM ‘ ‘
YKOpPOYEHUMN. M'MnoteTnyeckune opraHennbl pegycoMmbl.
YKkopo4yeHue pegymep npuBoaUT K A. Pegycombl (0603Ha4YeHbl 3eNeHbIM)
YMEHbLUEHUI 3KCNPEeCcCUn reHoB m Ha NOBEPXHOCTU XPOMOCOMbI.
CHWXaeT TeM caMbIM (PYyHKLU- B. Peaycoma c akpomepou (ToHKas
OHalbHbIX NOTEeHUMan opraHn3ma, FINHUA) Ha KOHLe.
npuBoAA K CTapeHuro B. lNoBTOpAoLWmMecs nocnegoBaTesib-
KaK XpOHU4YeCKOMN Oone3Hun HocTn (TTAGGG)n Ha KOHLax akpomep.

KOJFINYeCTBEHHbIX MPU3HaKOB.
«KoMmnacom» n «qacamMmu» KneTku

ABNAIOTCS ABe Pa3HOBUAHOCTU
peayMep: NPUHTOMEPbI U XPOHOMEPBI.



MOXHO N NOBNUATbL Ha AJNIMHY U COCTaB XpPOHOMep?

Temmn nomepu XpOHOMEPHbIX 2eHO8 3asucum om 6UoI02u4YecKUx pUMMOs,
UHULUUUPYOWUX akmbl CKparnmuHaa, mo ecmb akmbl YKOPOYEHUSI XPOHOMEP.

1) BbpomaesokcnypuauH (BAY), Bbi3biBalOT ObICTPOE NOABIEHME XapaKTEPHbIX
Npu3HakoB cTapeHus (B HebonbLIMX Oo3ax rnocne nar-nepuoga) unm
yCcKopeHHoro pa3sutus. BctpameaHue BAY B [1HK yBennymneaet ee
XXECTKOCTb, Aenasi ee npu atomM boree xpynkon. MoXXHO nNpeanonoXuTb, YTo,
yBenu4ineas rioMKoCTb peaymep, bLlY yckopser ncdyepnaHme nx onuviHbl
(1 X reHOB) 3a CYET YCKOPEHHOW NOoTepmn KOHUOB peaymepHon OHK.

2) [Noyemy BBeOeHME TerioMepasbl, HanpuMmep, B gnbpobnacTbl YernoBeka,
yCreLwHo nmmMmopTanuayeT nx? Bo3amMoxkHO, Tenomepasa pacno3HaeT He TOMbKO
NPUBbLIYHYIO €1 TENTOMEPHYIO NOCNea0oBaTENIbHOCTb, HO U KOHLbI peayMmep.

Ho dombpobnacTtbl Mbllun cogepKaT U ANMHHbIE TENTOMEPLI, U TeNoMepasy W,
HECMOTPS Ha 3TO, pacnonaralT CpaBHUTENbHO HEGONBLLUNM IMMUTOM
Xendrnumka.

OTO 0OBLACHMMO TOSMBbKO TEM, YTO TENIOMEpPAa3a He MOXET OMO3HaTb akpoOMeEpPLI B
dbunbpobnactax MbilLEN N HE YANUHAET UX B OTNMYME OT YEnoBeEKa.



Kakme pekomeHaauuu cneayroT u3 peaycoMHoOM

rmnoTe3bl cTapeHua?

CkpanmuHa (BbicoBbIBaHME peAyCOMbl M3 CBOEro rHesaa) NPonCXoauT,
KaK npaBumo, B Xxoae pe3KnX ropMoHanbHbIX NepecTpoek.

NMNoaTomy noapepxaHue onpenerieHHOro «ropMoHaribHOro TOHycay,

He AaroLlero 3allKanvBaroLwwmnX MMKOB rOPMOHaNIbHOU aKTUBHOCTM,

T. €. NpU pa3MepeHHOM obpa3e XXU3HU, BO3MOXHO, MO3BOJIUT AONblue
COXpPaHUTb BbICOKOE YNCNO XPOHOMEPHbLIX FeHOB.

OpraHun3m gonxeH «bycdeputb» HebnaronpmaTHbIe BO3OENCTBUA Ha HEro,
noaodbHoO monoaoMy aepeBy, KOTOpOe FHeTCS OT BeTpa, HO He fioMaeTcHsl.
NMoppepxaHuro Takon hopmMbl CIOCOOCTBYHOT MArNKNMe CTPEeCCOpPHbIe
BO34EeNCTBUSA, KOTOPbIE FIerKO MOXXHO MOMYy4YUTb B NyTeleCcTBUAX,
3aHATUSAX CMIOPTOM, OOLLEeHNN C APY3bAMU U T. 4.

>KaHHa KanbmaH
(Jeanne Calment)
ymepna B 1997 roay
B Bo3pacTe 122 ner.




[ nywieHne reHos

CpaBHeHue cTernenmn
9KCnpeccum reHoB B
MONOAbIX U CTapeoLLmnx
dombpobnactax Koxu
YyerioBeKa BbISIBUIO

84 reHa, cBA3aHHbIX

C peakumen socrarneHus,
doyHKUMOHMPOBaHNEM
LMTOCKeseTa,
peryndaumen

KIETOYHOro LuKa v
mMeTabonuama, pasnnuuns
B 9KCMpPeCccumn KOTopbIX

B KIIETKax pasHoro
BO3pacTa oTNnyanuch
bonee 4em B 2 pasa.

ATP

Komnnekc kuPHK
C reNnuKasoi
1 HYKNeasoi

AAA
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Cuctema BHYTPUKNETOYHOIO UMMYHUTETA
(M3y4eHa NoKa y pacTeHui u NNOA0BOM MYLIKM)

ADP
lenvkasa
: MHdopmaymortan PHK,
AAAA WMeIoWas y4acTox,
L KomnnemeHTapbin KUPHK
Hykneasa - M
| \J
Dicer: PHK
IHAOHYKNEA3bl TaKKe EffpgmMeaH‘me
pabotaioT KaKk PHK- ME’H P
3asucumble-PHK- ILDJ'HK HoH
nonumepassl (1) ”
HYKNea3on

KneTouHble
HYKNneasbl

MexaHunam paboTbl KnPHK (siRNA ) B knetkax paCTeHUN N XXMBOTHbIX
1. Kopotkasa nutepdepupytowtasa PHK (knPHK), cBasbiBaeTcs B kneTke ¢ 6enkamm renmkason 1 Hykneason, opMmpyst KOMMmekc
RISC (RNAinduced silencing complex; silence
2. DepmeHT renukasa, nogobHo 6eryHKy Ha 3aCTEXKEMOSHUM, packpyyumBaeT ABoViHyt0 cnmpanb kKMPHK Tak, 4to ogHa u3 uenen
OCTaeTCs CBA3aHHOW C rerninkasoun, a BTopasi — C HyKneasomn.
3. OgHa un3 uenen kMPHK, K KOTOpOW NpuKpenneH hepMeHT HyKIeasa, CBSA3bIBAETCSA C KOMMNNIEMEHTAPHbIM Y4aCTKOM O4HOHUTHATON
nHgopmaunoHHon PHK, no3Bonss Tem caMmblM Hykrnease paspesatb aTy PHK.
4. [ipyrne KneToyHble 3HAOHYKNeasbl pa3pe3atoT Ha 6onee menkme parmMeHTbl, Kycku Lenn nHopmaumnoHHon PHK.
5. 3awmTa knetkm ot yykepogHbix PHK (BHyTprKkneTouHbii uMMyHUTET). 5. MNMprncoeamHeHne knPHK
K uenun nndopmaumnoHHon PHK (MPHK), ¢ nomoLlbto komnnekca doepmeHToB, HasbiBaemoro DICER.

6. JoctpanBaHune BTopon uenu mPHK.

7. PaspesaHue aByuenoyevHon nHgpopmaumnmoHHon PHK B pasHbix MecTax ans co3gaHnsa Takum o6pa3omM pa3HOoO6pasHbIX
«BTOPUYHbIX» KNMPHK, BbINOSHAOLWNX pOSib 3arfyLleK reHoB.



OHEPI'UA

ROS and Aging
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mrochondton
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LleHTpanbHoe MecTO B
cBOOOQHO-pagMKanbHON TEOPUU
CTapeHna 3aHMMaeT rnospexaeHue
MUTOXOHOPWN, OCHOBHbIMU MULLEHSMU
NoBpeXOeHNs B KOTOPbIX SABMSAOTCA
MemMbpaHbl 1 MuToxoHapuansHaa OHK.
X noBpexaeHue npuBoauT K CHUXKEHUIO
dyHKLUMOHANBbHOW aKTUBHOCTU
MUTOXOHAPWUN T. €. dHeproobecnevyeHunto
opraHuama.

XIOOOC\

k‘.‘r,na\

CHmxXeHne aHeproobecneyvyeHnsa BeaeT
K QOYHKLMOHAaNbHOW He4OCTaTOYHOCTH
TKaHEN N OpPraHoB, CHUXKEHUIO UX
penapaumoHHOro noteHumana.



«CamMoHaBogdaLWmnecs» MUTOXoHOPMasibHble
AHTUOKCUAOAHTHI

( «selectively targeting bioactive molecules to mitochondria»
- usbupamersibHO HarnpaeJsieHHbIe Ha MUMOXOHOpPUU
6uoakmueHble MOoJIeKybl)

1321 " Dr. Mike Murphy W

Cambridge e
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Liberman E.A., Topali V.P., Tsofina L.M., Jasaitis A.A. and Skulachev V.P.(1969)
Nature (London) 222, 1076-1078



Noes Mapgpu cocmosiria 8 mom,
4mobbkl cOeOuUHUMb makue
rPOHUKarWUe UOHbI
C aHmMuoKcudaHmamu, 4mo
1038071151710 PE3KO y8eriudumep
KOHUeHmMpauyuro aHmuokcudaHmos
UMEHHO 8 MUMOXOHOPUSIX,
OCHOBHOM 2eHepamope c80600HbIX
paoukKarsos.

CoenacHo pacyémam rnpu
pa3Hocmu nomeHuyuarne — 150 +
-180 mB koHUeHmpauus
aHmuokcuoaHma eHympu
MUMOXOHOpUU 8o3pacmaem 8
COMHU pa3s rno cpasHeHUr C
coomeemcmaeyrouiel
KOHUeHmMpauueu seujecmaea 8
cpeoe

-~

Lo
membrane (+) -30 —-60 mV >
&

Plasma A%
@ )
510 x
Ay,
-150 - -180 mV
Mitochondrion
100-500 x
Matrix
)

9

Murphy M.P. Investigating mitochondrial radical production using targeted
probes. Biochemical Society Transactions (2004), v. 32, part 6, 1011-1014.



B Poccuu no 3aka3y uccriedogameribCKou 2pyrirbl
akaOdemuka PAH B.l1.CKkynadyéea xumuKku U3

poccuucKux akadeMu4eckux UHCmMumymoes
CUHMe3uposasiu rnoxoxue seujecmaea,

KOMopble oKa3asiucb ewe 1y4uum
aHmuokcuodaHmowm, 4yem y Mapagbu.

Bedymcs ucribimaHusi 3moeo seuwjecmsea 8
OMHOWEHUU MPOOAEHUS XU3HU MbILWEU U JIeYeHUs
Kamapakmabl y 6biICmpo cmaperoujux Kpbic.

28.10.2006 10:00-12:00 Jlexuus akagemuka PAH B.
CkyaauéBa r
«SIBjIeHME 3aIPOrPAMMHPOBAHHONH CMEPTH OPraHu3Ma:
BO3MOKHbBIE IMOAX0AbI K 3aMeIJIeHHUIO,
OTMEHEe WJIM 00PAIEeHHI0 BCISAThH MPOILECCOB CTAPEHHS B.l1.Ckynadyés
UHTennekryanbHbIN LeHTP, PyHOAaAMEeHTanbHas
oubnuoteka MI'Y MecTo npoBeaennsi - AKTOBBIH 3aJ1




BELECTBO Teopus nonepeYHbix CLUMBOK. [MUKOTOKCHHbI.

Cxema rmuKko3nnmpoBaHua: OT LUMMPAOBLIX OCHOBAHUW K KOHEYHbLIM NPOAYKTaM
(advanced glycated endproducts -AGE)

BPEMA: yachl OHU Hegenun, Mmecsubl
[noko3a + NH2R=——=LlUndpoBbl ocHoBaHns =——npoaykTtel AMagopn ——>  AGE
Protein amino [O,] ?

| GLYCATION OR NON-ENZYMA TIC I }0&?.’;&&:1? group P-NH, + carbohydrate__ _ __ _ _ »

GLYCOSYLATION I

— /5/ I

:f!,o " \,.- j,’. \ﬁ) \/. H H :

_cul 0 11

%3 e :-33 S :5:?:.'. Schiff base PN=C..+H,0 __ [0,]? I

0 A o B, M aumd In Te. ~ . ‘L
auccu Schi—Ewsw N :: ::1;:‘.1'." - W :r'::r::_[l @ N |_ ________ |
C ) e | - i 0,] 2 c=0
o y oy Amadori p_IN_lc _(l-: [O2] 7 X |
wo e o5 o<t products e |8 s e > |
/\,@,.Lo Ho—2— - 1 C —] 0 |

< — nox~ “mL - 1
duccmluccucn s ~ | | I
! " R '
(3 [O,] ?
Acwn:umlcntn_d:n/ducu NG Guglivecci 2002 AGE Crosshnked Dicarbonyls
protems

cmlysme Pentosidine

AGE Antlgenlc AGE
NMpoAaykT nepokcupaunm

nunuaoB — MOA kKak MHAYKTOP W" . | '
o6pa3oBaHUA NonepeyHbIX ool 2 lysine-NH,— lysine-NH-CH=CH-CH=N-lysine
CLUMBOK

malondialdehyde intermolecular crosslinked protein



Cxema obpasoBaHusa AGE-npoaykTtoB

peptide bond
|
H HHHMHH H HHHH N-H
(I T S I O A DA )
H-C-C-C-C-C~-C=0 + N-C-C-C-C-C-H
Gl A | I O B
OHOHOHH OH HHHHH C=0
| AMINO AMADOR|
peptide bond GROUP  scHIFFBAsE PRODUCT
Glucose Lysine (in protein)
GLUCOSE PERMANENT
. GLUCOSE-DERIVED
I"Il'“de bond CROSS-LINK
H HHHHMH H H HH N-H
NS O (I R S ] | ; ;
H-C-C-C-C-C-C=N-C-C-C-C-C-H + H,0 | T » B D'sc: Degenartion
T L.E L B s A
OHOHOHH OH H HHHC=0 1 Ayt K e ' ) . '
|
peptide bond

Imine (Schiff base)

t peptide bond

|
HHHH HHHHHH N-H
o 3 o S N O B
H-C-C-C-C-C-C-N-C-C-C-C-C-H
RS O [ (O | D I
OHOHOHH O H HHHHC=0

I
peptide bond

Amadori product
‘ oxidation (catalyzed by transition metals)

Crtapuyeckasi pereHepauus
MEXMNO3BOHO4YHbLIX AUCKOB

Advanced Glycation End-products (AGEs)



BO3MOKHO JIA ITPEJOTBPATUTD UJIU YIAJIUTD
CUHINBKMH?

Beuiecmea, ucnonszyemoie 011 npeoomepawienus u
yOaJleHu}l CUIUBOK 6 Kosce.
CHy NH NH
T |

NH N—C—NH—C— NHj NH*,
| CHg MeTcdopmuH |
NHo—C—NH, NHo— NH—C— NHj
FyaHnguH AMuHoryaHnauH
5 ~
H KapHo3uH npegorBpaiiaeT o0pa3oBaHre B KOJUIAr€HE CIIUBOK,
PPN _ HN -~ BEAYIIUX K IIOTEPE DIMACTHYHOCTH KOXKH M MOPIIHHAM.
HO \K\ i\ /] KapHo3un o0sagaer paHTaCTUUECKON CIIOCOOHOCTHIO K OMOJIOKEHUIO
O~ _NH N CTAPECIONINX KJIETOK M YBEIIMYECHUIO MPEAEIA UX JICIICHUS.
= KapHo3uH cnoco0eH yny4iarh 3aKUBJICHUE PAH.
NH, Kapno3un nomoraer makpodaram nyuiie y3naBatb AGE Momnekyisl,
- CIIOCOOCTBYS TEM CAMBIM UX YIAJICHUIO.
Kapno3un
Ctapble dunbpobnacTbl
Monoable Crapble nocne obpaboTku
dunbpobnacTsl unbpobnacThbl KapLMHUHOM (B-anaHun-

MMCTaMMHOM)
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Baua £ mm[ The eye drops that melt away cataracts

- ror g December 16,

N-aneTHJIKapHO3UH — MenTuI,
YCTOMYUBBIM K KaPHO3MHAa3e.

This product represents a real breakthrough and a genuine

example of anti-aging medicine at its best.’

Mark Robert Mason PhD, Switzerland
Babizhayev

M.D

Babizhayev M.A., Deyev A.lL., Yermakova V.N., Semiletov Y.A.,
Davydova N.G., Kurysheva N.I., Zhukotskii A.V., Goldman
I.M. N-Acetylcarnosine, a natural histidine-containing
dipeptide, as a potent ophtalmic drug in treatment of human
cataracts. Peptides, 2001, Jun; 22(6), 979-994.

=Babizhayev MA, Deyev Al, Yermakova VN, Brikman IV,
Innovative Vision Products, Bours J. Lipid peroxidation and cataracts. N-Acetylcarnosine as
Inc., 19810, County of New @ therapeutic tool to manage age-related cataracts in human and

Castle, DE, USA in canine eyes. Drugs Research nd Development, 2004, 5(3),
1725130
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«Imo — He nauaio KOHua, IMo — KOHey Hauana.»

baazooapio 3a enumanue.
Axmueno2o0 Bam oosiconemus.




