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Extending Healthy Life Span—From Yeast to Humans

Luigi Fontana,"*” Linda Partridge, ™ valter D. Longo™

When the food intake of organisms such as yeast and rodents is reduced (dietary
restriction), they live longer than organisms fed a normal diet. A similar effect is seen when
the activity of nutrient-sensing pathways is reduced by mutations or chemical inhibitors. In
rodents, both dietary restriction and decreased nutrient-sensing pathway activity can
lower the incidence of age-related loss of function and disease, including tumors and
neurodegeneration. Dietary restriction also increases life span and protects against
diabetes, cancer, and cardiovascular disease in rhesus monkeys, and in humans it causes
changes that protect against these age-related pathologies. Tumors and diabetes are also
uncommon in humans with mutations in the growth hormane receptor, and natural genetic
variants in nutrient-sensing pathways are associated with increased human life span.
Dietary restriction and reduced activity of nutrient-sensing pathways may thus slow aging
by similar mechanisms, which have been conserved during evalution. We discuss these
findings and their potential application to of age-related disease and promotion
of healthy aging in humans, and the challenge of possible negative side effects.

! Division of Geriatrics and Nutritional Science, Washington University School of Medicine, St. Louis, MO
63110, USA.

2 Division of Nutrition and Aging, Istituto Superiore di Sanita, Rome, Italy.

? Institute of Healthy Aging, and G.E.E., University College London, London WCE 68T, UK

* Andrus Gerontology Center and Department of Biological Sciences, University of Southern California, Lo
Angeles, CA 90089, USA.

* E-mail: [fontanal @dom.wustl.edu (L.F.); Lpartridge; uk (L.P.); vlongo@usc.edu (V.D.U

Aging is a complex process of accumulation of molecular,
cellular, and organ damage, leading to lass of function and | _KEY ARTICLE POINTS
increased vulnerability to disease and death. Despite the
complexity of aging, recent work has shown that dietary
and genetic alterations can substantially increase healthy

life span of laboratory model organisms (Fig. 1).

Nutrient-sensing pathways are central to
th

ing process

Balh Gietary restiction
Intake without malautrition -~ and

a requction of 1004

manipulation of nutrient-sensing pathways
Many of the mutations that extend life span decrease e e R
activity of nutrient-signaling pathways, such as the Igf
(insulin-like growth factor)/insulin and the TOR (target of
rapamycin) pathways, suggesting that they may induce a
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conserved during evelution.

single-celled veast provides a simple

physiological state similar to that resulting from periods of
food shortage. Indeed, dietary restriction, a reduction in
food intake without malnutrition, extends life span of
diverse organisms, including yeast, flies, worms, fish,
rodents, and rhesus monkeys. The level of restriction

model system for studying aging
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range of model organisms. The results differ widely, and little is known about the long-term effects in humans.

CREDITS: WIKIMEDIA COMMONS (YEAST), NIH (WORMS), THINKSTOCK (FLIES AND MICE), K. SUTLIFF (MONKEYS), JUPITERIMAGES (HUMANS)

I' Download PowerPoint Slide for Teaching ‘I

[PowerPoint download feature is available to paid individual subscribers and to registered users at subscribing institutions
(register for free).]

contact@systemsint.info ¢ www.systemsint.info

STAY PLUGGED IN

Archaealogy
on Asabian
Peninsula
and More

with Science PODCAST

The new journal
from AAAS
& Science.

At the expanding
intersection of basic science




Science
AVAAAS

Guia del Usuario ® AAAS e Systems Link International

11. En la pagina del articulo visualice el menu lateral izquierdo. Este contiene diversas
herramientas para trabajar como acceder al texto completo, guardar, descargar una citacion,

compartir, etc.

12. En la pestaia Science Journals usted tendra acceso a cada una de las publicaciones de la

Science 16 April 2010

Vol. 328. no. 5976, pp. 321 - 326
+ Abstract DOI: 10.1126/science.1172539
» Full Text (HTML}
+ Full Text (PDF)

» Figures Only

REVIEW

» Expanded Figure
+ Slide Show

Luigi Fontana,l'z": Linda Partridge,s‘: Valter D. Longu‘u

Article Tools
» Save to My Folders

» Download Citation

» Alert Me When Article
is Cited

> Post to CitellLike
+ E-mail This Page
> Submit an E-Letter

> Commercial Reprints
and Permissions

+ View PubMed Citation

Similar Articles In:
» Science Magazine

» PubMed

63110, USA.

< Prev | Table of Contents | Next »

Extending Healthy Life Span—From Yeast to Humans

When the food intake of erganisms such as yeast and rodents is reduced (dietary
restriction), they live longer than organisms fed a normal diet. A similar effect is seen when
the activity of nutrient-sensing pathways is reduced by mutations or chemical inhibitors. In
rodents, both dietary restriction and decreased nutrient-sensing pathway activity can
lower the incidence of age-related loss of function and disease, including tumors and
neurodegeneration. Dietary restriction also increases life span and protects against
diabetes, cancer, and cardiovascular disease in rhesus monkeys, and in humans it causes
changes that protect against these age-related pathologies. Tumors and diabetes are also
uncommon in humans with mutations in the growth hormone receptor, and natural genetic
wvariants in nutrient-sensing pathways are associated with increased human life span.
Dietary restriction and reduced activity of nutrient-sensing pathways may thus slow aging
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