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Diversity
GM diversity in Centenarians according to: 

Biagi et al.,
2016

Wang et al., 
2015

Kong et al., 
2016

Odamaki et 
al., 2016

Simpson reciprocal 
index of diversity

↑ 

Alpha diversity (Chao
index)

↑ ↑ ↑ ↑

Shannon index ↑ = ↑ ↑

Unexpected INCREASE of                               
GM DIVERSITY in Italian, 

Chinese and Japanese centenarians 

Santoro et al., 2017
In chronic age-associated diseases the 

GM diversity decreases



Schroeder et al., 2016



Objective

Can we modulate gut microbiota 
by diet in the elderly? 

Human intervention study

NU-AGE          MedDiet

Gut microbiota composition?

Immune response? 



Diet Intervention
12 months

Coordinated by Prof. Claudio Franceschi
Scientific Manager: Aurelia Santoro

n = 570
controls 

n = 571
MedDiet

POLAND

ITALY
FRANCE

UK

The 
Netherland

THE NU-AGE PROJECT
EU-wide diet intervention

A total of 1294 volunteers 
aged 65-79 years 

included in the project 
and classified as 

NON frail and PRE-FRAIL
according to Fried Criteria 

for Frailty status

31 Partners

Habitual
Diet

Med Diet



Gut microbiota and longevity

Gut microbiota tranplants extend
lifespan in animal models



- 100+ have a   
peculiar GM

- GM composition
largely depends

on diet
- What are the 
100+ eating ? 



The most studied model to increase non genetically 
the lifespan across species and taxa is                               

CALORIE restriction (CR)

Walford RL 1985

CR-animals live longer and are healthier than ad libitum-fed controls
(with several caveats !) 



Franceschi C, Ostan R, Santoro A., Annual Reviews of 
Nutrition 2018

100+ are similar to CR persons in terms of inflammatory, 
metabolic, hormonal and phenotypical adaptation



What are the 100+ eating ? 

Franceschi C, Ostan R, Santoro A., Annual Reviews of 
Nutrition 2018



Food
timing

Food timing is critical for health

Patterson and Sears, Ann Rev Nutr 2017, modified

Leanness
Healthy
Aging

Longevity

Obesity
T2D
CVD

Cancer
Dementia

Fetissov, Nat Rev Endocrinol. 2017



Gut microbiota and Body Composition



In press



BODY COMPOSITION OF CENTENARIANS
DXA SCAN

BODY COMPOSITION:
• FAT MASS
• LEAN MASS
• BONE MASS (MINERAL CONTENT AND DENSITY)

BODY COMPOSITION INDEXES:

• FAT MASS INDEXES: fat weight in kg /height in m2

• SKELETAL MASS INDEX: arms+legs lean mass/weight

Fat mass                   Soft tissue Bone mass

OLD 
MALE

OLD FEMALE

YOUNG
MALE

YOUNG 
FEMALE



CONCLUSIONS

• Centenarians have a high gut microbiota diversity

• Mediterranean Diet is able to modulate Gut Microbiota in elderly

• Centenarians are similar to Calorie Restricted like persons in terms of 

glucose and lipid profile, metabolism, blood pressure, thyroid, BMI and BMC

• Centenarians followed a strict FOOD TIMING lifelong

• Gut Microbiota is associated with Body composition

• Centenarians have LOWER BMI, WHOLE BODY FAT, LEAN AND BONE MASS

than 65-79 years old individuals
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