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Aging as a problem:THAIS
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Social impact of aging studies

AFTER THE ASIA QUAKE ~ CAN MERCEDES BE A STAR AGAIN? National Geographic
November 2005
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Characteristics of aging

UNIVERSAL

PROGRESSIVE

AGEING

Vina et al (2007) IUBMB Life,
o according to Strehler, B. L. (197



Aging Is not a disease: AGE
ASSOCIATED CHANGES

Biological Aging Is No Longer
an Unsolved Problem
LEONARD HAYFLICK

Ann. N.Y. Acad. Sci. 1100: 1-13 (2007). © 2007 New York Academy of Sciences.
doi: 10.1196/annals.1395.001



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.



The role of mitochondria in aging

Aging of the Liver: Age-Associated Mitochondrial Damage in
Intact Hepatocytes

JUAN SASTRE,' FEDERICO V. PALLARDO,! RosAa PLA,' ANToNIO PELLIN,? GLORIA JUuan,? Jose E. O'CoNNoOR,®
Josg M. EsTRELA,! JAIME MIQUEL,* AND JosE VIRA®

fell in hepatocytes from old rats. Our results show, for
the first time in intact cells, a correlation between age-
associated impairment of cell metabolism and specific
changes in mitochondrial function and morphology,
supporting the hypothesis that mitochondrial damage
plavs a kev role in asing. (HEPaTOLOGY 1996:24:1199-
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Role of mitochondria in aging

Aging of the Liver: Age-Associated Mitochondrial Damage in
Intact Hepatocytes
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LA BUSQUEDA DE GENES DE
LONGEVIDAD
ey =

SCIENTIFIC ==
AMERICAN ..

Can DNA Stop Time?

. e

. @ =

Ll S

- A . r PR
L S -




The search for longevity genes: p53

Delayed ageing through damage protection by the
Arf/p53 pathway

Ander Mathzu'*t, Antonio Maraver'*, Peter Klztt', Ignacio Flores®, lsabel Garcia-Cao!, Consuela Borras™t,
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The search for longevity genes: telomerase

Telomerase Reverse Transcriptase Delays
Aging in Cancer-Resistant Mice

Antonia Tomas-Loba,1® Ignacia Flores, % Pablo J. Femandez-Mareos,2 Maria L. Gayuela,1® Antonio Maraver,?
Agueda Tejera,’ Consuelo Borras,® Ander Matheu ® Peter Klatt,© Juana M. Flores,* Jose Vifia.? Manuel Serrano,?
and Maria A. Blasco™*
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Research Paper

RasGrf1 deficiency delays dging in mice

Consuelo Borras', Daniel Monledn®, Raul Lépez-Gruesnl, Juan Gambini', Leonardo Orlando’,
Federica V. Pallardé?, Eugenio Santos®, Jasé Vifa® and Jaime Font de Mora®~
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AGING : THE PROBLEM WITH MODELS

CALORIC RESTRICTION

¥MICE (NEJM)



AGING : THE PROBLEM WITH MODELS

CALORIC RESTRICTION

¥MICE (NEJM)

¥*MONKEYS (Science vs
Nature)



AGING : THE PROBLEM WITH MODELS

CALORIC RESTRICTION

¥MICE (NEJM)

¥*MONKEYS (Science vs
Nature)

¥HUMANS (JAMA)



Caloric restriction Increases life

span In mice
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Caloric Restriction Delays Disease
Onset and Mortality in Rhesus Monkeys

Ricki ). Colman,** Rozalyn M. Anderson,® Sterling C. Johnson,™*? Erik K. Kastman,**

Kristapher ]. Kosmatka,”” T. Mark Beasley,” David B. Allison,® Christina Cruzen,*
Heather A, Simmons,” Joseph W. Kemnitz,** Richard Weindruch™***
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BMI and mortality

Association of All-Cause Mortality
With Overweight and Obesity
Using Standard Body Mass Index Categories

A Systematic Review and Meta-analysis

Katherme M. Flaml, FhD
Erinn B, Kil ML}
Hemther Urpana, Thl
Biarry L Crauhard, PhD
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Letter to the Editor JAMA

Title: Overweight is not overweight : comment on “Association of
all-cause mortality with overweight and obesity” .

Authors: Jose Viina, Consuelo Borras, and Mari Carmen Gomez-
Cabrera

JAMA13-0598 Decision Letter

Dear Prof. Vina:

We have completed our review of your Letter to the Editor and are pleased to
accept it for publication in JAMA. Your manuscript is accepted with the
understanding that its contents, all or in part, have not been published elsewhere
and will not be published elsewhere in print or electronic format except in
abstract form or by the consent of the editor.



JAMA 2013

Thus, direct estimates of total fat mass will
provide a more accurate body assessment. It has
been shown that, for the general population, in
addition to BMI, waist circumference and waist to
hip ratio are of importance for assessing mortality
risk 7.

Consequently, even though it is widely accepted,
classifications of obesity based on BMI are

inadequate. Indeed, if overweight decreases
all-cause mortality, then it is not

overweight.
Vifia et al JAMA, 2013



Overwelight and life span

The big fat truth

More and more studies show that being overweight does not always shorten
life — but some public -health researchers would rather not talk about them.

BY VIRGINIA HUBHES

ate in the morning on 20 February, provoking coverage in most major news

outlets — and a hostile backlash from some

| YOL 497

miore than 200 people packed an

auditorium at the Harvard School

of Public Health in Boston,

Massachusetts. The purpose of
the event, according to its orpanizers, was to
explain why a new study about weight and
death was absolutely wrong.

The report, a meta-analysis of 97 studies
including 2.88 million people, had been
released on 2 Januoary in the Journal of the
American Medical Association (JAMA)".
A team led by Katherine Flegal, an epidemiol-
opist at the National Center for Health Statistics
in Hyattsville, Maryland, reported that people
deemed ‘overweight” by international stand-
ards were 6% lesslikely to die than were those
of ‘normal’ weight over the same time period.

The result seemed to counter decades of
advice to avoid even modest weight gain,

1'33 MAY 2012

public-health experts. “This study is really a
pile of rubbish, and no one should waste their
time reading it;” said Walter Willett, a feading
nutrition and epidemiology researcher at the
Harvard school, in a radio interview, Willett
later organized the Harvard symposium —
where speakers lined up to critique Flegal's study
— to counteract that coverage and highlight
what he and his colleagues saw as problems with
the paper. “The Flegal paper was so flawed, 5o
misleading and so confusing to so many people,
we thought it reafly would be important to dig
down more deeply,” Willett says,

But many researchers accept Flegals results
and see them as just the latest report illustrat-
ing what is known as the obesity paradox.
Being overweight increases a person’s risk
of diabetes, heart disease, cancer and many

& 203 Macmiilan Pubfshers Limited. All nights resarnved
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Strategy

Octogenarian Centenarian

miRNA analysis AL EDTEL T

Genechip Human Gene 1.0ST
' Arrsg

CHARACTERISTIC miIRNAs AND mRNAs OF CENTENARIANS

Genechip miRNA 2.0 Array

l mRNAs regulated by miRNAs

Sub-network analysis

(Software Ariadne Pathway Studio)



MIRNAS INn centenarians

[Poabecra 14 14 YOU ng
Octogenarian
Centenarian

MIRNAS are
similar in young
and
centenarians!!!!!




Centenarians up-regulate miRNAs

Pvalue<0.05 Down-
Up- lated All
Fold-change | 1.8 | p-reghiate regulated
CvsY 7 0 7
O vsY 1 50 51

Cvs O 102 1 103



Functional transcriptomic analysis

Centenarians, but not octogenarians,
up-regulate the expression of microRNAs

Eva Serna’, Juan Gambini?, Consuelo Borras?, Kheira Mohammed?, Angel Belenguer®, Paula Sanchis?,
Juan A. Avellana®, Leocadio Rodriguez- Mafias* & Jose Vifio®

SCIENTIFIC REPORTS SREP-12-02982-T.3d 3/12/12 13:37:19

www.nature.com/scientific reports



Strategy

Centenaria

MIRNA analysis
Genechip miRNA 2.0 Array

l MRNAS regulated by miIRNAs

Sub-network analysis

(Software Ariadne Pathway Studio)



Functional transcriptomic analysis

¥ Genechip Human Gene 1.0ST Array
% Estimated number of genes: 28.869
% 200ng de RNAtotal
%& Hibridacion a 45°C 60rpm durante 18h




MRNAS In centenarians

— young
Octogenarian
Centenarian
mRNAs are different
N between
Sy ' i octogenarians and
' centenarians!!!!

2EN
PG #3 5.08%



Comparison of mRNAs

11033

D (2985) C (12754)



The subnetworks...

A “sub- network” is a group of genes
connected structurally or functionally to
one common gene

A “sub- network” is identified when there are
known realtionships between the genes
involved in the Ariadne data base,



Subnetwork analysis

o All- 1721 genes that change in centenarians

mmmmmmmm

e Combine- 51 genes regulated by the 3
MIRNAS specific for centenarians (from 1721
genes that change in centenarians)

s d




T Cell Receptor

Arrows indicate genes that are in the “combine” list



Subnetworks : summary




The four critical genes converge in...
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Sdgmpa®
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Bcl2 lowers H202 levels In cells

H,O, levels in MCF-7 cells
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Bcl2 lowers protein oxidation in cells

Protein oxidation MCF-7
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HEALTH SPAN AND LIFESPAN

Elderly
people

LIFESPAN IS INCREASING
SIGNIFICANTLY

HEALTH SPAN IS NOT
IMPROVING

Increases in life span have led to more age

associated disaseaes

Osteoporosis
Alzheimer
Degeneracion macular
Problemas de audicion
Accidentes cerebrovasculares




AGING CAN BE MODULATED

¥ Moderate exercise

¥ Four helpings of
fruit

¥ Two wine glasses
¥ Do not smoke

I Increases life

14 years
Khaw et al Plos

Med (2008)
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Exercise acts as a drug; the
pharmacological benefits
of exercise

J Vina, F Sanchis-Gomar, V Martinez-Bello and MC Gomez-Cabrera

Department of Physiology, University of Valencia, Fundacion Investigacion Hospital Clinico
Universitario/INCLIVA, Valencia, Spain

Accepted
16 March 2012



EXERCISE ACTS AS A DRUG (BJP, 2012)

*Exerciseis beneficial for your health
*The dosing of exercise

*Exhaustive exercise and longevity
eSystemic adaptations to exercise
*EXercise, a psychoactive drug
eContraindications of exercise



Participation in the Tour de France

significantly enhances longevity.

100 »

Int J Sport Med (2011)

g .
-
=
e
@
vy =0.0292x%% - 7.1565x + 439.25
40 - 0 e R? = 0.8503 ®
= e,
]
30 - - *
8|
=l
20 | ¥=0.0479x* -110.189x + 540 zsuL_
R? =/0.9892 [ e o
O
10 4 - -
== s 8 o« °°
o v X —¥ T = Tt'l—“ Lo OO H -
65 70 75 80 85 95 100 105 110 115

=T
Age (years)

® TDF participants

- Polynomial regression curve for TDF
participants

[1 General population

Polynomial regression curve for general
population




THE VALENCIA
NUN STUDY

Effect of moderate wine
consumption on longevity
gene expression in humans



Favorable effects of wine...




Effect of wine (moderate) on gene expression

INn catholic nuns

; Rl o e ;
Blood sampling: § %&E: ) 4 m'-*’:‘m | Blood sampling :
Before the study | gy o |- after 14 days of
Butty cost— [ =] = d wine
M{U b U
(a) Unclotted Whole Blood (b) Clotted Whole Blood
Gene | Pathway
AKT1, CDKN2A, FOXO3, IRS1, FRAP1 Insulin
TERF1, TERF2, TERT Telomerase
SESN2,CAT, SOD2, P53 Oxidative stress
SIRT1 Caloric restriction

IL1A Inflamation



Red wine increases catalase expression
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Red wine increases Mn-SOD expression
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Red wine increases p53 expression
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Red wine increases sirtuin expression
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NVEJECIMIENTO FISIOLOGICO

* ;ENVEJECIMIENTO COMO PROBLEMA?

(*QACTERISTICAS DEL ENVEJECIMIENTO: G

S*I'ENARIANOS: ENVEJECIMIENTO EXCEPCI

I*DULACION DEL ENVEJECIMIENTO ;PODEN

GMROLLARIO : ENVEJECIMIENTO SATISFACT

i

MENSAJE: CUIDESE HOY



SUCCESSFUL AGING

AIms:

¥ Adapt to changes that are going to
occur

¥ Compress morbidity

¥ Prevent frallty and dependency
¥ Feel that you are useful



Successful aging

¥ People like you and |,
though mortal, of course, do
not grow old no matter how
long we live. What | 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




NVEJECIMIENTO FISIOLOGICO
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CUIDESE AHORA

CUIDARSE NO ES SER EGOISTA SINO ALTRUISTA
[www.cuidesehoy.es]



CUIDESE HOY PARA QUE NO
LE CUIDEMOS MANANA




Conclusiones (1)

* Prepararnos para la vejez es una
responsabilidad nuestra

* La medicina antienvejecimiento es una
especialidad nueva que pretende
aplicar conocimientos actuales al
objetivo de llegar a la vejez de la mejor
manera posible




Conclusiones (2)

Las maniobras antiaging se basan en

Moderacion dietética (restr. Calorica)
Aumentar el aporte de productos vegetales
Ejercicio fisico moderado

Control del estres

Dejar de fumar

PREVENCION de enfermedades degenerativas
(cuanto antes mejor!)



EPILOGO

 La madurez puede ser un
periodo de gran felicidad
porque las personas
mayores saben su sitio en

el mundo(L. Pauling).

e Para disfrutar de ese

periodo hace falta cuidarse

para llegar bien al mismo
www.cuidesehoy.es



VNIVERSITAT [ 4 —

D VALENCIA L Facultat de [\/]edicina i (Jdontologia
VINA’S LAB

-1 INC |VA —

i e E—

" '||h&*#

imathuts de (n untll atidn Sa




n
=
O
<
14
O




