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HETEROGENEITY OF AGING



Aging and age-related diseases
share common mechanisms

Aging worsen the already existing
damages, but not cousing it

Geroscience

Conceptual schematization of the three different 
approaches to disentangle the relationship between 
aging and age-related diseases development.

Schematization of different age-trajectories, corresponding to 
accelerated, normal, or successful aging, and reaching the 

threshold for ARDs at different age. 



The original hallmarks of ageing plus the five new proposed
hallmarks



Geroscience: The intersection of basic aging biology, chronic disease, and health



Geroscience opens the way of gerophysiology



Geroscience : biomarkers of aging and of aging-related diseases





Telomeres are the genomic portions at the ends of linear chromosomes ( TTAGGG repeats).  DNA 

replication and a plethora of stress conditions (oxidative stress) result in the generation of chromosomes 

with progressively shortened telomeres. Following telomere dysfunction, cells may activate DNA damage 

response (DDR) a proinflammatory response or undergo cell death by apoptosis or autophagy.







The relationship of cf-DNA levels to sex, age, smoking, vegetable 

consumption,physical functioning, number of diseases and frailty 

in the MARKAGE and Health 2000 cohorts.  

Kanene et al., 2020

The estimated survival probabilities according to the baseline cf-DNA 

level divided into two groups. Individuals in the highest gender-wise cf-

DNA quartile (n = 313, 80 [26%] deceased) were included to the group of 

“elevated cf-DNA levels” (black line) and all the other individuals 

(n = 944, 148 [16%] deceased) in “normal cf-DNA levels” (green line) 





MiR-21 and miR-146 can modulate a number of
molecular targets belonging to the NF-Kb
pathway activation. The NF-κB signaling pathway
is the most relevant proinflammatory signaling
response pathways implicated in aging.
Increasing evidence strongly suggest that the
activation or inhibition of NF-κB can induce or
reverse respectively the main features of aged
organisms.









IL-1 family cytokines





Studenski et al., JAMA 2011

Survival According to Gait Speed Categories using pooled data from nine cohort studies



22% risk of developing
mobility disability in
MCI compared to HALE

SPPB 3 to 7

SPRINT-T: efficacy of multicomponent intervention in preventing
mobility disability

Bernabei et al., BMJ 2022



Progetto I-COMET
Budget complessivo: € 5.000.000 (MEF – Ministero Salute)

Obiettivo: creazione di un meta-dipartimento di Aging Analytics per l’applicazione

di tecniche di Intelligenza Artificiale finalizzate all’identificazione di modelli

predittivi di longevità, l’identificazione di target di trattamento e per la

personalizzazione delle cure.



Longevity Care Center
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