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(Why we age?)
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Accumulation of germ-line mutations with |ate-acting deleterious effects
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...the forces of natural selection
weakens with increasing age .... If a
genetical disaster... happens late
enough in individual life, its
consequences may be completely
unimportant. Even in such a cru

and unqualified form, this
dispensation may have a real bearing -
on the origin of innate deterioration SIR PETER MEDAWAR, F.R.S

S Peter (Bran) Medawar

with increasing age. Director of the Netions! Ingtitas for Medicel Rasserch

LOASON

Medawar, 1952
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Young animal

Mutant gene action
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Increased fitness

Young animal

Elderly animal

Mutant gena action
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Early fecundity (d13-15)
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How we age?
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Intermembrane

space
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Mitochondria

Outer membrane

Inner membrane

Crista Matrix
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One for the Ages: A Prescription That May Extend Life
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IS It too late?
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For fly, It's never too late !
(R e/fF2 5l 43§45 )

Science301: 1731 (2003
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A C. elegans mutant that lives
twice as long as wild type

Cynthia Kenyon, Jean Chang, Erin Gensch,
Adam Rudner & Ramon Tabtlang

100 -
80

60

% Alive

40

Nature 366: 461-64; 1993

1wl Type
B daf-2(el370)
* ciaf-T6(ma6)

A daf-18; dal-2

Days {after hatching)

daf-24- daf-16&= B A Fl s & b J v g% g1?



DAF-2
insulin/lGF-1
receptor
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Longewvity

Nature 424620 (2003)



Reduction of daf-2 activity extends
lifespan of C. elegans

Is daf-2 a “bad guy” to the worm?



The longevity of Caenorhabditis
elegangn soill

Biol. Lett. 20051, 247-249.
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adult worm age (davs)

The median adult survivorship of daf-2 worms was 0.8 days in heat-treated soil
(open diamond), 1.8 days in sand (open square) and 27 days on agar (open
circle).The median adult survivorship of wild-type was 1.0 days in heat-treated soll
(filled diamond), 4.5 days in sand (filled square) and 12 days on agar (filled-circle).



C. elegans mutants
that live twice as long as wHtype
worms in laboratory conditions
typically die soone than wilc-type
worms in a natural soill.






The Fountain of Youth

Lucas CRANACH (1546)



In the spring of 1512, the Spanish explorer Ponce de Leon left Puerto
Rico in search of the fountain of youth.



THE TRUMP SOAP OPERA
Will It Hurt His Business?

Ull
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Nature Sept. 11, 2003. Page 191
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G1-arrested
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Stimulation of SIRTI catalytic rate by plant polyphenols

Compound Ratio 1o control Structing
(100 M) imaan + s.a.)

Feswvaratro 134 1.0
(3,5,4" tritwdroy-
Er&f?E-E'.IllfIEII"lE':I

Butain H.O03 + 0.8Y
(34,2 4" -
letramyaroaschalcons)

Plcaatanno 7.90 + 0450
(3,5,3" 4" -tetrahdroxy-
frans-stilbans)




Average lifespan for wild type (WT) untreated, 19.0
generations;wild type plus resveratrol (WT+R), 37.8; glucose
(calorie)-restricted plus resveratrol (WT+CR+R), 39.9.



0% 100% 5. cerevisiae
Maan 70% (b@
Maximum GE% |
C. elegans
Mean 18%
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Mean | 20% |
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The increases in lifespan for various speciesdrkatth resveratrol
Nature Review of Drug Discovery June 2006
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Grape expactations: The Triumph of Bacchus,
painted by Cornelis de Vos (1584-1651).

Baur, J. Aet al. Nature 444: 337 — 342, 2006
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Body weight (g)
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—a— Standard diet
—B— High calorie
—a— High calorie + resveratrol
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What Is resveratrol?

19634I P [’]-Vr Polygonum cuspidatum
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Source

trans-Resveratrol
concentration

Dietary

Fedwines 0.1-14.3mgl?
Whitewines <0.1-Z.1mgl*

Ports and sherries Generally <0.1 mg ™

Grapes*
Diry grape skins

Red yiape juices

0.16-3.54 pugg™

24.06 ug g™ (average)

0.50 iy 1= {averaye)

White grape juices

Cranberry raw juice

Bliieherries
Bilberries

Other Vaccinium berries

Peanuts

Rudgsted peanus
Boilec peanuts
Peanut butters

100% Natural peanut
butters

0.05mg I (average)

~0.2mg
pta ~37 ngg!
Upto~16ng g™

7-5,900 ng g™
{chry sample)

0.02-1.92 ugg™
0.055ugg’

S51lugyg™

0.2 0.1 ug g Haverage)

0.65ug g laverage)

Pistachios 0.0%-1.67pgg™
Groundnuts (Arachis ND
hypogaea)

Rhubarb MD

Hops 0.5-1pgg™
ltadori (Polygonum 0.68 mg I
cuspidatum) tea

Herbal

Veratrum (Lily) ND

Cassia quinguangul ata ND
Gnetum klossii ND
Polygonum cuspidatum 0.524mgg™
Rhubark (Rheum 3.9mgg?
rhaponticum) dry root

Scientific classification
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Alive fraction
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The stochastic (random) nature of ageing....

35

a0 -

23

20

15

MNumber of worms

10 -

10 20 30 40 50
Lifespan {days)

Figure 1 Lifespan distributions for individual Caenorbabditis elegans nematodes in isogenic
populations of wild-type (green) and long-lived age-1 (purple) strains. Although the distributions
have different mean values, the spread of both (compared to the mean value) is similarly broad. The
range of lifespans in nematodes is indicative of the randomness of the ageing process, which Herndon
et al." have now investigated at the cellular level {data provided by T. E. Johnson').

© 2002 Nature Publishing Group NATURE [VOL 419 |24 OCTORER 2002 | www.natire com/rature
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