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Environment is stronger than genes !





Lifestyle–behavioural Strategies that Increase Function 
and Healthspan

J Physiol. 2016 ;594(8):2001-24



OXI INFLAMMAGING

Oxidation and Inflammation
The link with age related chronic diseases



The rising tide of obesity is strongly associated with daily calorie intake and sedentary 
lifestyle-promoting transportation 
*US, approximate value. #Worldwide auto production.

Mattson et al. PNAS 2015



Caloric Restriction : Most Powerful Anti-Aging Intervention

CRAd libitum

P = 0.03
HR = 3.0

Caloric restriction reduces age-related and all-cause mortality in rhesus monkeys.
Colman RJ, Beasley TM, Kemnitz JW, Johnson SC, Weindruch R, Anderson RM.
Nat Commun. 2014 Apr 1;5:3557

http://www.ncbi.nlm.nih.gov/pubmed/24691430




A 2-Year Randomized Controlled Trial of Human Caloric Restriction: 
Feasibility and Effects on Predictors of Health Span and Longevity
Ravussin E et al.

Changes in total cholesterol (A), mean triglycerides (B), HOMA-IR (C), 
and mean blood pressure (D) at month 12 and month 24 in the AL 
control (black
bars) and CR (gray bars) groups

weight change over the course of the intervention in ad libitum (---) and 
CR (___) groups (values are means ± standard error)



Effect of Calorie Restriction on Mood, Quality of Life, Sleep, and Sexual 
Function in Healthy Nonobese AdultsThe CALERIE 2 Randomized Clinical Trial
Martin CK et al

JAMA Intern Med. 2016;176(6):743-752.



Images depicting the evolutionary basis for the importance of optimal brain function 
under conditions of food deprivation and physical exertion. 







Piraino, S., Boero, F., Aeschbach, B., and Schmid, V. 1996. Reversing the life cycle: 
Medusae transforming into polyps and cell transdifferentiation in Turritopsis nutricula
(Cnidaria, Hydrozoa). Biol. Bull. 90: 302-312.



Model of the role of FoxO in controlling longevity. Decline of foxO expression results in
aging and death. Mutations in DAF-16 and dfoxO reduce life span in both C. elegans and
flies. Increase of foxO expression delays aging by maintaining stem cell self-renewal and
functionality of the immune system. Universally expressed foxO in Hydra results in a
continuous selfrenewal capacity of stem cells and immortality.









Centenarians are a great model of Positive Biology
Study the escapers to keep their secret of long life



BLUE ZONES – GEOGRAPHY OF LONGEVITY



Loma Linda (CA)
Seventh-Days Adventists



A lifestyle characterized by a
series of lifestyle choices such
as exercise, vegetarian diet,
abstinence from smoking,
consumption of nuts, and
favorable psychosocial
functioning (lower depression
and authoritarianism, higher
time urgency), all hinged on
religious beliefs, has been
found to predict a longer life
among SDAs



In Okinawa, centenarian ratios may be the world's 
highest at approximately 50 per 100,000 population

Almost 1000 
Okinawan 

centenarians and 
numerous other 
elderly in their 

seventies, 
eighties, and 

nineties, have 
been studied  from 

1975



Gene Varient in Insulin Signaling Pathway Strongly 
Associated with Healthy Aging and Longevity  

(Willcox et al. Proc Nat Acad Sci 2008)

TT 
TG 
GG

Lower prevalence of cancer, 
CVD, better self-reported health, 
and higher physical and 
cognitive function, despite 
significantly older ages than 
controls. Greater insulin 
sensitivity and this was 
associated with homozygosity
for the FOXO3A GG genotype. 



Key Features of Traditional Okinawa Diet
1) Low Caloric Density (plant-based, low fat, moderate 

protein from soy, fish, lean meats)

2) High Nutrient Density (Vitamins A,C, E, potassium, 
magnesium, folate, and healthy oils)

3) Phyto-nutrient Rich (polyphenols, carotenoids mostly 
from green leafy, yellow root vegetables and seaweed)

4) Low in Glycemic Load (high quality carbohydrates 
from staple sweet potato)

5) Anti-inflammatory (CR, polyphenols, omega 3 fatty 
acids)



Ipomoera batatas 
cultivar Ayamurasaki

Curcuma longa

Curcumin Anthocyanin

Healthy aging diets other than the Mediterranean: A focus on the Okinawan diet.
Willcox DC, Scapagnini G, Willcox BJ.   Mech Ageing Dev. 2014 Jan 21.

Wakame
Undaria pinnatifida

Phlorotannin

https://www.pubmed.com/pubmed/24462788




Physical Activity and 
psychological and social 

aspects, all play an important 
role in Okinawan longevity.





268 Harvard Sophomores

350 Boston Core-City boys

The Study of Adult
Development

Have been studied 
from 1937 until today 

Boston 1940

Harvard students 1940 JFK



Childhood factors do not predict much about 
life at age 70- 80

Physical
Health

Length of
Active Life

Life
Satisfaction

Mental
Health

Warmth of
Childhood

+ no no ++

Childhood
Temperament

no no no no

Parental
social class

no no no no

Ancestral
longevity

no + no no

Age 70- 80



Factors in midlife that predict how we age

Physical
Health

Length of
Active Life

Life
Satisfaction

Mental
Health

Smoking ↓↓ ↓↓ no ↓↓
Alcohol 
Abuse

↓↓ ↓ ↓↓ ↓↓

Exercise ++ ++ no +
Stable
Marriage

+ no ++ ++

Age 70- 80

Ag
e 

50



Robert J. Waldinger
Harvard Medical School
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The creation of Adam by Michelangelo

F.L. Meshberger, An interpretation of Michelangelo’s Creation of Adam Based on 
Neuroanatomy, in: “journal of American Medical Ass.”, 264, 1990, pp. 1837-41)



Brain God



The link between brain and longevity

.“Scientists have long wondered whether aging occurs
independently in the body’s various tissues or if it could
be actively regulated by an organ in the body,” 

“It’s clear from our study that many aspects of aging are 
controlled by the hypothalamus. What’s exciting is that
it’s possible — at least in mice — to alter signaling within
the hypothalamus to slow down the aging process and 
increase longevity.”

Dongsheng Cai, M.D., Ph.D, 
professor of molecular pharmacology

at Albert Einstein College of Medicine, NY

Nature. 2013 May 9;497(7448):211-6. May 1.

http://www.einstein.yu.edu/faculty/11603/dongsheng-cai/
http://www.einstein.yu.edu/departments/molecular-pharmacology/
http://www.einstein.yu.edu/
http://www.ncbi.nlm.nih.gov/pubmed/23636330


How many dementia cases in the future?



41

Toward defining the preclinical stages of Alzheimer’s disease:
Recommendations from the National Institute on Aging and the Alzheimer’s Association workgroup





Crawford MA, et al. Evidence for the unique
function of docosahexaenoic acid during the
evolution of the modern hominid brain. Lipids
1999;34 (Suppl):39–47.



Vauzour D, et al. 2016 

Overview of links between lifestyle interventions on cognition and healthy brain function during ageing.



The Longevity Puzzle: 
Determinants of Healthy Longevity

Interaction between:

• Genes

• Environment

• Lifestyle factors

 Diet

 Physical activity

Ageing Res Rev. 2014; 13:38-45





OMEGA 6 OMEGA 3



Anti-Inflammatory effects
Anti-thrombotic effects

Vasodilation

Pro-Inflammatory effects
Pro-thrombotic effects

Vasoconstriction

















planned secondary analyses that used the plasma n-6:n-3 ratio 
in place of treatment group showed that decreasing n-6:n-3 
ratios led to lower anxiety and reductions in stimulated IL-6 and 
tumor necrosis factor alpha (TNF-α) production, as well as 
marginal differences in serum TNF-α. 



Omega 3 and Telomere length – Biomarkers for healthy longevity



OOH

OHO

A C

B

OH

OH

OH

Phenolic Compounds



J. Nutr. 143: 1445–1450, 2013



Scapagnini G, Colombrita C, Amadio M, D'Agata V, Arcelli E, Sapienza M, 
Quattrone A, Calabrese V. 
Curcumin activates defensive genes and protects neurons against 
oxidative stress. 
Antioxid Redox Signal. 2006 Mar-Apr;8(3-4):395-403. 
Institute of Neurological Sciences, National Research Council (CNR), Catania, Italy., 
Blanchette Rockefeller Neurosciences Institute, West Virginia University, Rockville, Maryland. 

CURCUMIN







Cocoa phytochemicals, a story of positive biology



In a controlled randomized trial, healthy 50–69-year-old
subjects consumed either a high or low cocoa flavanol–
containing diet for 3 months. A high-flavanol intervention
was found to enhance DG function, as measured by fMRI
and by cognitive testing.

Cocoa epicatechins improve cognition



USA, COcoa Supplement and Multivitamin 
Outcomes Study (COSMOS)

COSMOS will enroll 18,000 women and men nationwide, making it the largest 
dietary intervention study to evaluate the health benefits of cocoa flavanols and 
a multivitamin.



Colombian High Flavanols Cocoa

Colombian
High Flavanol

Cocoa

Ordinary
Cocoa
extract





Mediterranean Fashion: a treasure of functional food





Relatively short telomere length may serve as a marker of
accelerated aging, and shorter telomeres have been linked to
chronic stress. Specific lifestyle behaviors that can mitigate the
effects of stress might be associated with
longer telomere lengths. Previous research suggests a link
between behaviors that focus on the well-being of others, such
as volunteering and caregiving, and overall health and longevity.
We examined relative telomere length in a group of individuals
experienced in Loving-Kindness Meditation (LKM), a practice
derived from the Buddhist tradition which utilizes a focus on
unselfish kindness and warmth towards all people, and control
participants who had done no meditation. Our results offer the
intriguing possibility that LKM practice, especially in women,
might alter RTL, a biomarker associated with longevity.



The triad of stress exposure, depression, and telomere biology
The most consistent and well-established relationships, from both longitudinal studies and
experimental animal studies, show that greater exposure to major life stressors, especially early in
life, leads to a greater rate of telomere attrition (as well as likelihood of major depression).

Stress, Telomeres, and Psychopathology: Toward a Deeper 
Understanding of a Triad of Early Aging

Annu. Rev. Clin. Psychol. 2018







WHAT NEXT?



 Differences between individuals are known as 
polymorphisms

 Single nucleotide polymorphism (SNP) = a swap of 
a single letter in the code

May make the protein product work more or less 
well
 More than 1.5 million SNPs known in the genome

 Estimated 200,000 in the gene sequences alone





The goal of personalized nutrition is not to substitute the official
guidelines but to enhance or modify them for the individual
where there is available evidence to do so. This is not a new
development, but a practice that is old as the guidelines
themselves: overweight people are advised to consume fewer
calories than the recommended intake; lactose-intolerant
individuals are advised to avoid or limit their intake of fresh
dairy products; now, we have the opportunity to consider
the evidence from gene–diet interaction studies.
Nutrigenetics is part of the information that contributes to personalized nutrition as a
whole. Where there is supporting evidence, it should be added to other phenotypic
information (such as health status, ethnicity, and gender), and genetic evidence
should be assessed at the same level as phenotypic evidence. Preliminary studies
suggest that including genetic information may be useful in several areas of health
management. There is good evidence of some clinical and personal utility with
respect to genotypebased personalized nutrition, and this should be made more
widely available to allow individual decisions to be made.







Choline, a nutrient found in many foods (especially in eggs, milk and meats), is important for making the neurotransmitter
acetylcholine; for production of the membrane phospholipids phosphatidylcholine and sphingomyelin; and it is an
important source of methyl-groups.

MTHFD1        rs2236225                  

G1958A

MORE CHOLINE IN THE DIET
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