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Tiirlere gore yasam beklentisi

Pinus longaeva (Bristlecone pine) ~5000 years

Nakagawa et al 2012
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Yaslanma Teorileri

Telomer hipotezi

DNA hasari

Lipid peroksidasyonu

Apopitozis

Oksidatif stres ve mitokondrial hasar
Protein sentez azalmasi

Yaslanmada glikozilasyon teorisi

Fiziksel ve kimyasal yikicilarin vucut hiicrelerini yipratmasi
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Biiyiime hormonu eksikligi
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Yaslanmayla iliskili
hastaliklar

« Kanser

« Kalp damar hastalig1

e Serebrovaskiiler hastalik

« Artrit

» (Osteoporoz

* Norodejeneratif hastalik
(Alzheimer hastalig)

« Tip 2 Diyabet
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Male Female

Rank  Cause of death Number  Total deaths (%:) Number  Total deaths (%:)  Higher mortality for
1 Heart disease 321,347 248 289758 224 g

2 [ Malignant neoplasms JO7569 235 2322 215 3 ]
3 Chronic lower respiratory diseases 0317 54 78888 61 7

4 Accidents {unintentional injuries) 81916 6.3 48641 38 f

b Cerebrovascular diseases 63691 41 fh287 b8 @

6 Alzheimer’s disease 25836 20 bBA93l 46 0

T Diabetes mellitus 39841 3.1 BI3 IR f

B Influenza and pneumaonia 26804 2.1 Wi 23 ¢

9 Kidney diseases 23493 18 23613 18 =

10 Suicide 32,066 25 9,084 0.7 d

11 Septicaemia 17994 14 20162 16 @

12 Chronic liver disease and cirhosis 2308 18 2718 10 d

13 Essential hypertension-elated diseases 12963 1.0 17807 14 0

14 Parkinson's disease 15088 1.2 10,108 08 d

15 [ All other causes 253421 194 302,707 235 g ]

Mortalite nedenleri

Clinical Science (2016} 130, 1711-1735



Kas kitlesi A 3
ve giicii :

Yaslanma

R

{ Fiziksel aktivite

T Adipozite  vigseral yag

\ Oksidatif stress Dusiuk derecede
T Inflamatuar sitokinler >~  kronik
J HSP70 Inflamasyon
Yasla iliskili reseptor ve postreseptor defekt J,
Insiilin aracilikl tiim viicut glikoz Insulin direnci

oksidasyonu azalir
Akintola et al, Insulin, aging, and the brain —2015
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The Journal of Clinical Endocrinology & Metabolism 86(8):3574—357



Diyabet ve
metabolik

Leptin azalir sendrom i¢in
dusuk prevalans

Koagulasyon
artisi

Serbest yag asidi
) * dusuktir

Lipoprotein lipaz

artar * Insulin duyarhhg

korunur

KVH ve kanser
icin dusiik risk Hiperadiponektinemi

Arai et al. Anti-Aging Medicine 9 (1) : 1-5, 2012
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Annn. Rev. Biochem. 2016, 85:35-64

Cell growth

Extracellular space

AMPK

!

PKB/Akt

Intracellular space

Protein sentezi

Lipid sentezi

Enerji metabolizmasi
Otofajik blok

Lizozom biyogenez blokaji

DNA sentezi, Protein sentezi,
Adipogenez, Termogenez
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Hiicresel Yaslanma

sinyal yolass YASAM SURESINI ARTTIRIR

Komuro et al, Vascular Cell Senescence: Contribution to Atherosclerosis



Extended Longevity in Mice
Lacking the Insulin Receptor in

Adipose Tissue
Matthias Bliiher,? Barbara B. Kahn,? C. Ronald Kahn*
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Yag Kkitlesi
Yasla iliskili obezite

Matthias Bliiher et al. Science 2003;299:572-574 Metabolik degisiklikler
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Yag doku insiilin reseptor knock out yapilmis fare
(FIRKO) ve yuizyillliklarin karsilastirilmasi

Parameter

FIRE( mice
(versus controls)

Centenanans (versus
younger subjects)

Body mass index

Body fat content

WHR

Insulin sensitivity
Fasting plasma insulin
Plasma tnglycendes
Plasma LLDL cholesterol
Plasma HDL cholesterol
Plasma FFA

Plasma Leptin

Plasma IGF-1
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(Blither et al., 2002; Paolisso et al.. 1997)




KALORI

1) //;’ KISITLAMASI e
/ 4 \ .
P = \ .

PAI \— — / N\, ~ ~y Thyroid

1 Ne GH e ™ /" Hormone
Leptin S 3
TN Fa Visceral obesity ‘X \ ‘hAd = ti

. o X % ] iponectin, .
IL-6 cyrok “ Insulin :'” N IGF-1 Rif;,'o,_ | ‘;".‘2

$444LEeILLdCL(ClLds
o
DR LRk

\ J !

inflamasyon | | Hiicresel yasam | | Stress defansi Otofaji Protein sentezi
\ UZUN OMUR F/Barzilia et al,

. Diabetes 61:1315-1322. 2012



(1) chronic dietary restriction
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Yasam siiresi artisi

Diet Mutasyon/
Kkisitlamasi ilac
10-fold
3-fold (with starvation/
DR)
2-to 3-fold 10-fold
2-fold 60—-70%
30—-50%
30—-50% (~100% in
combination
with DR)
Trend Not
noted tested
Not

determined
(GHR-deficient
subjects reach
old age)

Beneficial health effects

Dietary
restriction

Extended
reproductive
period

Resistance to
misexpressed toxic
proteins

None reported

Protection against
cancer, diabetes,
atherosclerosis,cardio-
myopathy, autoimmune,
kidney, and respiratory
diseases; reduced
neurodegeneration

Prevention of obesity;
protection against
diabetes, cancer, and
cardiovascular disease

Prevention of obesity,
diabetes, hypertension
Reduced risk factors
for cancer and
cardiovascular disease

Mutations/
drugs

Extended reproductive
period, decreased DNA
damage/mutations

Extended motility
Resistance to mis-
expressed toxic proteins
and germ-line cancer

Resistance to
bacterial infection,
extended ability to fly

Reduced tumor
incidence; protection
against age-dependent
cognitive decline, cardio-
myopathy, fatty liver and
renal lesions. Extended
insulin sensitivity

Not
tested

\

Possible reduction
in cancer and
diabetes
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Hiicresel yaslanma
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Farede IGF-1 reseptor yasam siiresini
duzenler

IGF-1 reseptor gen delesyonu i¢in heterozigot fare
Oksidatif stresse direng

Yasam siuiresi artmistir (33% diside, erkeklerde degisiklik yok)
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van der Heide Lp et al. Prog Neurobiol. 2C
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¢ Yiiksek insiilinde reseptor
downregiilasyon yok

serebral korteks

serebellum

hippocampus

IGF1-R

Korteks,
hippocampus
talamus
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Elder Care, 2008
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Hiperinsulinemi

(1) Yiiksek insiilinle néronlarin toksinlere duyarlilig t
(2) Insiilinin beyine transportu ‘
(3) Tau hiperfosfarilasyonu f

(4) p-Amiloid sekresyonu artar, klirensi ‘ 2 /g"»gv 4
R 77 el
p-Amiloid ve insiilin—>insiilin parc¢alayic1 enzim | \,s""} e

healthy

(5) Beyinde lokalize hipoglisemik durum ban/g( L,

(6) Norotransmitter (dopamin, asetilkolin,‘v
norepinefrin)

»
(7) N-metil-D-aspartat (NMDA) reseptor

regiilasyonu bozulur

Figlewicz et al, 1993, (Bingham et al, 2002
Skeberdis et al, Proc Natl Acad Sci U S A 2001
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Bedse G, 2015 Aberrant insulin signaling in Alzheimer’s disease:



Insiilin direnci ve beyin

Insiilin Direnci
Ve === | Hiperinsiilinemi
Tip 2 Diabetes Mellitus

/ / \ \ Initial Injury/Signal
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Azalmis Kkolesterol Bozulmus sinaptik
deposu
Insulin Degrading

sentezi plastisite
‘l' Enzyme (IDE)
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sinaptogenez \ Bozulmus noral fonksiyon Norofibril yumag

Kognitif- mood bozukluklari > Alzheimer Hastah@

American
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.Association.

André Kleinridders et al. Diabetes 2014;63:2232-2243
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Yaslanma




Son S0z

Yaslanmayla = kanser, kardiyovaskiiler ve
norodejeneratif hastalik riski artar

Insiilin direnci yaslanmayla iliskili hastaliklarin
gelisimini kolaylastirir

Hiperinsiilinemi->tau fosforialasyonu artar

Insiilin/IGF-1 sinyal yolagimin aktivasyonun
artmasi yasam stiresinin kisalmasiyla iliskidir

Malniitrisyon olusturmadan kalori1 kisitlamasi uzun
omiirle 1liskili- insan calismalar: ?



Tesekkurler

Mme Jeanne Calment,
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