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Estendere l’invecchiamento in salute: 
vie metaboliche sensibili ai nutrienti e 

popolazioni centenarie  
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NUTRACEUTICALS 

PHARMACEUTICALS 



OXI INFLAMMAGING 

Oxidation and Inflammation 
The link with age related chronic diseases 



Ageing Research Reviews 11 (2012) 230– 241 



We hypothesize that delaying aging is the only effective way 

to delay age-related diseases and compress morbidity. TAME 

is a novel study that will recruit elderly subjects and, in a 

double-blind, placebo-control study, will test if metformin can 

delay the onset of multi-morbidities including cancer, CVD, 

T2DM, cognitive decline, and mortality. It is sponsored by the 

American Federation for Aging Research (AFAR), and I will 

serve as the PI. There is a wide range of involvement of 

gerontologists and intervention geriatricians in 

an executive committee and consensus committee as well as 

other investigators. 









Proteus anguinus Laurenti  

> 100 years 

Heterocephalus glaber 
> 32 years 

Notobranchius furzeri 

< 12 weeks 

HIV transgenic rat 

< 1 year 

Long living animals Short living animals 



Centenarians are a great model of Positive Biology 

Study the escapers to keep their secret of long life 





Almost 1000 Okinawan centenarians 

and numerous other elderly in their 

seventies, eighties, and 

nineties,  have been studied  from 

1975 

 In Okinawa, centenarian ratios may be the world's highest at 

approximately 50 per 100,000 population  



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

(Willcox et al. Proc Nat Acad Sci 2008)  

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.  



The G allele of the FOXO3 single nucleotide 

polymorphism (SNP) rs2802292 exhibits a 

consistently replicated genetic association with 

longevity in multiple populations worldwide. The 

aims of this study were to quantify the mortality risk 

for the longevity associated genotype and to 

discover the particular cause(s) of death 

associated with this allele. We found G allele 

carriers had a combined (Japanese, white, and 

black populations) risk reduction of 10% for total 

(all-cause) mortality (HR = 0.90; 95% CI, 0.84–

0.95; P = 0.001). This effect size was consistent 

across populations and mostly contributed by 26% 

lower risk for CHD death (HR = 0.74; 95% CI, 

0.64–0.86; P = 0.00004). 





Fontana L et al. Science 2010 



Caloric Restriction : Most Powerful Anti-Aging Intervention 
 

CR Ad 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 



Current Gerontology and Geriatrics Research 

Volume 2010, Article ID 380460 

Conclusions. The low plasma level of LPO in Okinawan centenarians, compared to 

younger controls, argues for protection against oxidative stress in the centenarian 

population and is consistent with the predictions of the Free Radical Theory of Aging.  



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) 
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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 
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Major pathways activated by polyphenols 



Lamming DW, Wood JG, Sinclair DA. Small molecules that regulate lifespan: evidence 
for xenohormesis. Molecular Microbiology (2004) 

“ The xenohormesis hypothesis”: organisms have evolved to respond to 

stress signaling molecules produced by other species in their environment. 



Immunity & Ageing (2016) 13:16 



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 



Curcumin activates Nrf2 expression and stimulates ARE-binding activity 

Motterlini R. et al. Biochem J. 2003  
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Multi-organ protection by the Nrf2 pathway 









Modulation of Nrf2/ARE pathway by food polyphenols: a 

nutritional neuroprotective strategy for cognitive and 

neurodegenerative disorders. 

Scapagnini G, Vasto S, Abraham NG, Caruso C, Zella D, 

Galvano F. 

Mol Neurobiol. 2011 Oct;44(2):192-201. 



Oxidative Medicine and Cellular Longevity             Volume 2016 

CDvalues of popular phytochemicals used as supplements 

and a commonly prescribed pharmaceutical. CD values 

refer to the concentration of a compound required to 

double the activity of the Phase II detoxification enzyme, 

quinone reductase 

Comparative bioavailability of phytochemicals commonly 

used in supplements 











Down-Regulated NF-E2–Related Factor 2 in Pulmonary Macrophages of Aged 
Smokers and Patients with Chronic Obstructive Pulmonary Disease 
Masaru Suzuki1, Tomoko Betsuyaku1, Yoko Ito1, Katsura Nagai1, Yasuyuki Nasuhara1, Kichizo 
Kaga2, Satoshi Kondo2, and Masaharu Nishimura1 

Acute cigarette smoke exposure leads to Nrf2 
activation in human macrophages, andNrf2 expression 
is decreased in pulmonary macrophages in current 
smokers and patients with COPD. 

Lifelong nonsmokers GOLD stage I COPD GOLD stage IV COPD 

Nrf2 immunohistochemistry in human alveolar macrophages 

Am J Respir Cell Mol Biol Vol 39. pp 673–682, 2008 



Pilot study on 30 COPD patients ( age 63.3 ± 7.9) 

•Patients were evaluated at baseline (time 0, T0) and after 12 weeks (time 
1, T1) of oral administration of  a mix of curcumin/carnosol/piperine once 
a day.  

 
•At each visit were collected EBC samples, clinical (breath, cough, sputum 
and night awakening, BSCN score, CAT score and MMSE) data and 
spirometry.  In 14 patients bronchoalveolar lavage fluid  (BALF) was also 
collected. 

 
•EBC samples were obtained using EcoScreen condenser (Jaeger, Wyrzburg, 
Germany)  

 
•Reusable EBC parts were cleaned and treated using a sodium-ipochlorite 
solution rised with water.  

NMR EBC metabonomic to assess the nutricecutic effect in COPD. A pilot study of oral 
administration of a curcumin based herbal preparation 
G Scapagnini, N Abraham, S Davinelli, et al. The FASEB Journal 26, 239. 2013 



Metabonomic analysis of EBC by NMR 

Design of the study 

EBC/saliva 
sample (2-4 ml) 

Statistic (Quantitative) analysis 
(PCA, PLS-DA) 

Spectra (Qualitative) analysis 

Magnet 

Computer 
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Mitochondrial biogenesis induction by grape ex. or maqui ex.  
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SIRT1 
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Sirtuin 
activation 

PGC-1α 

FOXO Apoptosis Insulin 

  mitochondrial biogenesis  

  Metabolic 
diseases 

  Neurodegenerative 
disorders 

CVD 

Berry polyphenols 

AMPK 



Change of oxidized LDL (Ox-LDL) values within each 

group after 4 wk of intervention and 40 days of follow up.  

Data are expressed as mean ± SD.  

* Significant p < 0.05 from baseline. 

Effects of Delphinidin supplementation on urinary 

excretion of 8-iso-PGF2α in overweight smoker subjects. 

Data are expressed as mean ± SD.  

* Significant p < 0.05 from baseline. 



The Connection Between Fats and Heart Diseases 

1969, Bang & Dyerberg: investigation in Greenland 
near absence of thrombotic heart diseases in 
Greenlanders  



Salem N and Eggersdorfer M. Is the world supply of omega-3 fatty acids 

adequate for optimal human nutrition? Clinical nutrition 2015 







The double-blind 4-month trial included 106 healthy sedentary overweight middle-aged and older adults 

who received (1) 2.5 g/day n-3 PUFAs, (2) l.25 g/day n-3 PUFAs, or (3) placebo capsules that mirrored the 

proportions of fatty acids in the typical American diet. Supplementation significantly lowered oxidative 

stress as measured by F2-isoprostanes (p=0.02). The estimated geometric mean log-F2-isoprostanes values 

were 15% lower in the two supplemented groups compared to placebo. Telomere length increased with 

decreasing n-6:n-3 ratios, p=0.02. The data suggest that lower n-6:n-3 PUFA ratios can impact cell aging. 





Physical Activity and 

psychological and social 

aspects, all play an important 

role in Okinawan longevity. 


