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Maschi contro Femmine: chi vive di più, e perché?

Longevità e disparità sessuale: una questione di ormoni?

Invecchiamento, ormoni sessuali e bilancio redox

Ripristinare l’equilibrio redox nell’anziano: antiossidanti o 
terapia ormonale sostitutiva?
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More men 
than women 
are born 
every year in 
the World…



…but 
women 
get a 
survival 
benefit!



ASPETTATIVA DI VITA

85,2
anni

80,8
anni

Fonte ISTAT 2019



Adult lifespan 

is higher 

for females

Lemaitre JF et al., PNAS, 2020



Zarulli V et al., PNAS, 2020

After the early 

decades of the 

XX century, the

life expectancy gap 

resulted from higher 

mortality among 

men > 60y old



Haupt S et al.
Nat Rev Cancer, 2021

Bots SH et al.
BMJ Global Health, 2017
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The “frailty paradox”

Corbi G et al., Sci Rep, 2019



The chromosomal 

theory does not 

fully explain the 

biological 

differences 

between males 

and females in 

survival and aging

Mauvais-Jarvis F et al., Lancet, 2020
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Ober C et al., Nat Gen, 2008

Menopause & 

Andropause



Adrenopause
Papierska L, Menupausal Rev, 2017



Early menarche 

and early 

menopause 

exert an 

additive effect 

on all-cause 

mortality

Zhang X et al., Maturitas, 2019



Hamilton JB et al., J Gerontol, 1969

Orchiectomy increases life expectancy



Min KJ et al., Curr Biol, 2012



There is an 
association 
between low 

DHEA/-S 
and risk of 
death, at 
least in 

elderly men

Ohlsson C et al., J Steroid Biochem Mol Biol, 2015
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Estrogens exert 

cytoprotective 

and antioxidant 

effects

Tower J et al., Redox Biol, 2020
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Bellanti F et al., Redox Biol, 2013

Oophorectomy 

impairs

redox balance



The pro-oxidant 

effect of 

testosterone

Cruz-Topete D et al., Redox Biol, 2020





Estrogen-dependent 

downregulation of 

antioxidant enzymes

and mitochondria 

may contribute 

to neurodegeneration

in aged women

Lejri I et al., Front Aging Neurosci, 2018



Torrens-Mas M et al., Redox Biol, 2020



What is the contribution of testosterone in 
neurodegeneration?

Pomara C et al., Curr Neuropharmacol, 2015 Son SW et al., J Neurochem, 2015



DHEA and DEAHS 

exert neuroprotective 

and antioxidant effects 

in the brain

Maninger N et al., Front Neuroendocrinol, 2008



Males Females

Myocardium

Endothelial cells

Smooth muscle cells

Expression of antioxidant enzymes
(SOD, CAT, GR,  GPx, GST)

Estrogen could explain the lower 

levels of cardiac oxidative stress 

observed in females

Cruz-Topete D et al., Redox Biol, 2020
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Testosterone retards cardiomyocyte 

aging via AR-independent pathway 

Zhang L et al., Chin Med Sci J, 2013
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Bellanti F et al., Redox Biol, 2013

Estrogen Replacement Therapy restores redox balance



Salpeter SR et al., J Gen Int Med, 2004

Estrogen Replacement Therapy reduces mortality in younger women



Estrogen 

Replacement 

Therapy 

reduces risk 

of NDDs

Kim YJ et al., Alzheimer’s Dement, 2021



17β-estradiol protects

from glutamate-

induced neurotoxicity

by upregulating the 

Nrf2/HO-1 antioxidant

pathway

Khan I et al., Antioxidants, 2021



Hormone-timing hypothesis: 

progression of subclinical

atherosclerosis was limited 

by estradiol initiated early 

(within 6 y after menopause)

Hodis HN et al., N Engl J Med, 2016



Estrogen-dependent

integration of 

Antioxidant Signaling: 

protective effects

against CVD mediated

by reducing oxidative 

stress in the brain

Lagranha CJ  et al., Life Sci, 2018



Basaria S et al., N Engl J Med, 2010 Vigen R et al., JAMA, 2013

Testosterone Therapy increases CV mortality and events in men







Per concludere:

I cambiamenti senili negli ormoni sessuali circolanti si 
associano alla maggiore vita media (ma anche ad aumento 
della fragilità) femminile

Le alterazioni età-correlate dei livelli circolanti di ormoni 
sessuali sono integrate con la «free radical theory of aging»

Gli effetti antiossidanti di un trattamento ormonale 
sostitutivo al momento sono evidenti solo per gli estrogeni
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