























Mormal vs. Extended Life
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Figure 1:
The Free Radical Theory of Human Aging

Free F?r_ﬂlcfﬂ Mitochondrial

Evidence for fhe

free radical theory of

aging includes proven
damage to DNA, lipids,

and protein; noted increases
in abnoarmal mitochondria
with age; proven occeleration
of oge with ionizing
radiafion; and superoxide
dismutose in frisomy 21.
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Telomeére
Telomeres are structures
on the tips of ail
chromasomes which
gradually get shorter
Chromosome with age. Short
telorneres ane Hnked
with premature ageing
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HOW THE TELOMERES SHORTEN
CELL DER0MN OVER TIME TELOMERES SHORTEN WITH AGE
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Progressive decrease in median and maximum lifespans along successive generations of
telomerase-null mice.
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Exogenous Sources Endogenous Sources
UV and ather radiation RIOS, alkylation,

sources, chemicals Single-strand hydealysic

Vieillissement A '
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Misreplication,
aberrant chromosomal
segregation

Blocked transcription
: Blocked replication
DNA repair
| L s )
Mutations, Cell-cycle delay or arest,
chromosoemal aberrations cell death
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Lifespan shortening Lifespan extending
MNormal lifespan
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Dietary restriction
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Life Cycle of Cholesterol-Carrying LIPOPROTEINS

Liver produces
LIPOPROTEINS

K '- fat cells store
LDL Um TRIGLYCERIDE (fat
Molecu ! Molecule

Lipoprotein Molecule :
Frotein Shell = Muscle cells burn
Cholestaral TRIGLYCERIDE (fat)

-~r- Triglyceride (fat)
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Lipoprotéines

+ Uptake of frae cholesterol (from cells
surface of TG-rich lipoproteins)
* Esterification of free cholesterel by

LCAT
* Migration from surface to core of HDL
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Tableau 6.2. Exemples de variations alleliques associees a un
accroissement de la durée moyenne de la vie
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Effects of calorie restriction in Ames dwarf mice
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Tabl. XXV. Propriétés des sirtuines des mammiféres

Variéte

Localisation cellulaire

Activité enzymatique

Cibles

Meécanisme(s) activé(s) ou inhibé(s)

Désacétylase

FoxO3 &

Désintoxication 2

PPARY ™

PGC1a~

Adipogenése
~ Biogenése des mitochondries &
Gluconeogenese

Glycolyze

Sécrétion d'insuline &

Athéroscléroze X

Apoptose X

Cytosol

Désacétylase

Histones

Mitoses

Mitochondries

Désacétylase

ACECS2 &

Métabolisme énergétique »

Mitochondries

ADP-ribosyltransférase

GDH

Sécrétion dinsuline

Mitochondries

Désacetylase

?

?

MNoyau

ADP-ribosyltransférase

?

Réparation de FADN &

Mucléole

?

WS patient age 15 yrs

ARN pol | &

Synthése de 'ARN ribosomique &

WS patient age 48 yrs
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Récepteur de
la lamine A

Enveloppe

nucléaire

Lamina

Chronlnatine

Noyau a Lamine anormale
Lamine normale (progérine)
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