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Lo importante no es la posada sino el camino…
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Demographic change – challenges to society & economy

Chronic 
conditions

HLY vs LE

The ageing society



Demographic change – challenges to society & economy

Chronic 
conditions

Health 
workforce 
shortage

Financial 
unsustainability

Health 
inequalities

Ageing 
society

Challenges of the ageing society

Courtesy of Ines G Sanchez



Aging as a problem:THAÏS

Ah ! tais-toi, voix 
impitoyable, Voix que 
me dis: Thaïs, tu 
vieilliras! Un jour, 
ainsi, 
Thaïs ne serait plus 
Thaïs! Non! Non! je 
n'y puis croire

Renée Fleming



UNIVERSAL

INTRINSIC

PROGRESSIVE

DELETERIOUS

AGEING

Characteristics of aging

Vina et al (2007) IUBMB Life, 
according to Strehler, B. L. (1977)



Aging is not a disease: AGE 
ASSOCIATED CHANGES

Biological Aging Is No Longer
an Unsolved Problem
LEONARD HAYFLICK



Aging is not a disease: AGE 
ASSOCIATED CHANGES

(1) occur in every multicellular animal 
that reaches a fixed size at 
reproductive maturity
(2) cross virtually all species barriers
(3) occur in all members of a species 
only after the age of reproductive 
maturation



Aging is not a disease: AGE 
ASSOCIATED CHANGES

(4) occur in all animals removed from the wild 
and protected by humans even when that 
species probably has not experienced aging for 
thousands or even millions of years
(5) occur in virtually all animate and inanimate 
matter
(6) have the same universal molecular etiology, 
that is, thermodynamic instability.

Unlike aging, there is no disease or 
pathology that shares these six qualities.



Prologue. Aging is normal: 
Reflections of a gerontologist

Outline

üAging is not a disease
üOur search for longevity genes



The search for longevity genes: p53
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The search for longevity genes: telomerase



The search for longevity genes: Ras  



100’s:  Health span approaches life span



miRNAs in centenarians

Young
Octogenarian
Centenarian

miRNAs are similar 
in young and 

centenarians!!!!!



Functional transcriptomic analysis

www.nature.com/scientific reports 



Age-Trajectories of
Metabolomic Biomarkers
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Courtesy of Claudio Franceschi
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Lymphocyte function is preserved in centenarians



Centenarians have high plasma BDNF levels



Lessons to be learnt from centenarians

• Centenarians are exhibit extreme 
longevity and a remarkable 
compression of morbidity.

• Their health span approximates their 
life span. 

• They have an outstanding capacity to 
maintain homeostatic mechanisms



Aging is normal: Reflections of a 
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INTERVENTIONS FOR A 
SUCCESSFUL  AGING

Aims: 
Adapt to changes that are going to
occur
Compress morbidity
Prevent frailty and dependency
Feel that you are useful.



HEALTH SPAN AND LIFESPAN

LIFESPAN IS INCREASING 
SIGNIFICANTLY

HEALTH SPAN IS NOT 
IMPROVING

Increases in life span have  led to more age 
associated disaseaes

Osteoporosis
Alzheimer 
Degeneración macular
Problemas de audición
Accidentes cerebrovasculares

Elderly
people



THE PROCESS OF AGING



IT IS NEVER TOO LATE….



AGING CAN BE MODULATED

Moderate exercise
Four helpings of 
fruit
Two wine glasses
Do not smoke

Increases life
14 years

Khaw et al Plos 
Med (2008)
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NUTRITIONAL INTERVENTION 



Effect of moderate wine
consumption on longevity

gene expression in humans

THE VALENCIA 
NUN STUDY



Gene	 Pathway	

AKT1,	CDKN2A,	FOXO3,	IRS1,	FRAP1		 Insulin	
TERF1,	TERF2,	TERT		 Telomerase	
SESN2,CAT,	SOD2,	P53	 Oxidative	stress	
SIRT1	 Caloric	restriction	
IL1A		 Inflamation	

	 	
	 		

Effect of wine (moderate) on gene expression
in catholic nuns

Blood sampling:  
Before the study

Blood sampling : 
after 14 days of 
wine



Red wine increases catalase expression 
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Red wine increases Mn-SOD expression 
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Red wine increases p53 expression 

-
50			
100			
150			
200			
250			
300			
350			
400			

0 1 2 3 4 5 6 7 8 9 10

Before

After

Population1
n=4

Population2
n=5

p53

%



Red wine increases sirtuin expression 
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PHYSIOLOGICAL INTERVENTION: 
EXERCISE



EXERCISE ACTS AS A DRUG



EXERCISE IS A TREATMENT FOR FRAILTY



EXERCISE IS A SUPPLEMENT FOR 
HEALTHY AGEING



•Exercise is beneficial for your
health
•The dosing of exercise
•Exhaustive exercise and
longevity
•Systemic adaptations to
exercise
•Exercise, a psychoactive drug
•Contraindications of exercise

EXERCISE ACTS AS A DRUG (BJP, 2012)



En la medida que la expectativa de vida 
aumenta también lo hacen las enfermedades 

asociadas al envejecimiento
(Osteoporosis, Alzheimer’s, Stroke, Macular degeneration Hearing 

problems) 

Healthspan: Parte de la vida durante la cual 
somos capaces de mantener la autonomía, la 
independencia, productividad y el bienestar 

Lifespan vs healthspan



Síndrome geriátrico para el que no hay una 

definición consensuada

•Masa magra
•Fuerza
•Resistencia
•Equilibrio
•Velocidad de la marcha
•Actividad

Síndrome caracterizado por un aumento de la 
vulnerabilidad a las agresiones externas, 
como resultado de una alteración de las reservas 
fisiológicas de múltiples sistemas, lo cual origina 

dificultades para mantener la 
homeostasis
(Fried, L.P. et al. 2001)

Longevidad, fragilidad y discapacidad



AIM: TO DETERMINE THE EFFECT OF CONTROLLED 
PHYSICAL EXERCISE ON FRAILTY

FRANCISCO TARAZONA (Alzira, Valencia)

MARICARMEN GOMEZ CABRERA

ANDREA SALVADOR
l

THE “PROGRAMA MEJORA” INTERVENTION
TO PREVENT FRAILTY
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OUR AIM: sucessful aging 

La imagen no existe sin el observador (W Heisenberg)



Successful aging

People like you and I, 
though mortal, of course, do 
not grow old no matter how
long we live. What I mean is
that we never cease to
stand like curious children
before the great Mistery into
which we were born

AE. to Otto Juliusberger, close friend and doctor



Successful aging



The secret of successful aging…
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