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Centenarians represent an exceptional model to study longevity and healthy 

aging in humans. Many of these individuals are escaping from major common 

diseases such as cancer and diabetes.

LONG-LIVED INDIVIDUALS

(Nonagenarians and centenarians)





GH/IGF -1/Insulin system



Sch9 null mutants Chico homozygousmutant GHR/BP mice

In severalmodelsmutations that affect the GH or insulin/IGF-I signaling generatesmutants with smaller sizebut with

a significant life-spanextension.



Nematode and Fly insulin-like signaling pathway
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Caenorhabditis elegans Daf-2 mutants live more than twice as long as wild type.

Reducing the activity of IIS signiýcantly extends lifespan primarily

through phosphorylation
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óInflamm-ageingô: Human ageing is characterized by an increase in proinflammatory mediators. The majority of the age-associated diseases, 

such as type 2 diabetes mellitus, neurodegeneration, cancer, osteoarthritis, autoimmune and cardiovascular diseases, have an inflammatory 

background. Inflammation is intrinsically linked to oxidative stress. Thus, it can be surmised that unnecessary inflammatory responses 

characterize and probably cause the ageing phenotype.

A reduction in GH signaling may prolonglifespan through anti-inflammatory effects and an increase in stress resistance. 



HUMANS

Contradictory results



The Hugo brothers, ólesGéants desAlpesô(ótheGiants of the

Alpsô): Battista Ugo (Baptiste Hugo) 1876-1916, 2.30 m. (7 ft . 7 

in.) and Paolo Antonio Ugo (Antoine Hugo) 1887-1914. 2.25 m. (7

ft . 5 in.) and their family .

ACROMEGALY/GIGANTISM



GH DEFICIENCY
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P<0.005



Cross-sectional design: centenarians have been often 

compared to a control group of younger subjects.

Due to the absence of an appropriate control group, it  

was not possible to conclude if  IGF-I  differences 

between both groups were expression of a different  life 

span or of a physiological age-dependent IGF-I  decline.



Some of these limitations have been overcome by studying centenariansô 

offspring. 

Centenarians' offspring appear to be a new and promising approach 

to identify  biological parameters which contribute to human aging and 

longevity, without  the disadvantages observed in the studies of 

centenarians.

Centenarians' offspring have an average age of 70 years, appear to 

undergo an aging process "better"  than that of subjects of the same 

age, are more numerous than centenarians and it  is possible to 

compare them with  a demographically-matched control group 

(subjects matched for age, sex, ethnicity, parent year of birth,  but born 

from not long-lived parents) thus avoiding cohort effects.









Beyond the ages of 85-90 years, insulin resistance declined again and a group of 

subjects with  a lower degree of insulin resistance emerged. 



GH, IGF-I, IGF -II, 

IGFBPé

IGF-I Bioactivity

IGF-IR expression and

IGF-IR sensitivity

In long-lived individuals: 

/N IGF-IR sensitivity

Down-regulation of 

the IGF-I system

IGF-IR sensitivity

Well-preserved 

IGF-I system

IGF-I Bioactivity

IGF-IR expression

IGF-IR sensitivity



This categoryincludesstepswherebythe downstreamprocessesstartedby a signalare brought to a conclusion.

We cannot exclude that a slower cell growing/metabolism and a better control in signal transmission through epigenetic 

mechanisms may be involved in the process of longevity



Genotyping the entire cohort (384 centenariansand 312 controls) for the presenceof the two

nonsynonymousmutations, i.e., 244GA (Ala-37ïThr ) and 1355GA (Arg-407ïHis):

- Nine centenarians(2.3%) carried either the Ala-37ïThr (n=2) or Arg-407ï

His (n=7) mutation.

- One control (0.3%) was found to be a carrier of the Arg-407ïHis mutation

and no control carried the Ala-37ïThr mutation.



IGF-1:p.Ile91Leu and IGF-1:p.Ala118Thr  variants attenuate IGF-1R activity  by 

impairing  IGF-1 binding and diminishing the circulatory  levels of IGF-1



Leptin/Adiponectin



Centenarians are characterized by signiýcantly higher adiponectin levels 

and lower plasma leptin concentrations than in elderly subjects. The 

lower incidence of hypertension and glucose intolerance in centenarians 

may be connected with this favorable L/A  ratio  index, considering the 

insulin-sensitizing and anti-inflammatory  effects of adiponectin. 



The biochemical profile observed in centenarians was comparable to that observed in several other

modelsof exceptionallongevity, suggestinga potential crosstalk between GH/IGF -1/insulin pathways and 

adipose tissue metabolism in regard to life extension. 



Thyroid Hormones





FT3/FT4





The fT3/fT4 ratio value wasinversely correlated with frailty degreeand mortality risk in a large cohort of

older individuals, including centenarians,regardlessof their sexand clinical condition.



Cluster 3 consistedof 43 CENT/105+ (7 men and 36 women) with a lower level of FT3 and TSH

(p=0.028and p=0.041, respectively)and a higher level of FT4 (p<0.001) comparedto Cluster 1.

Cluster 3 had a worse functional, cognitive and depression status compared to Cluster 1.

Cluster 3 showed lower estimated survival time compared to Cluster 1 (p=0.001).



Sex Hormones



Principal component analysis (PCA) of the New England Centenarian 

Study (NECS) samplesrevealeda clear separationof centenariansfrom the

rest of the cohort (Figure 1C), suggestinga distinct metabolomicprofile .


