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Che cosa è l’ibernazione?

Heldmaier et al., 2004
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L’ibernazione come contromisura
all’esposizione prolungata nello spazio



Casi di ibernazione umana nella letteratura medica

Magnifico et al., 2022

Singer, 2023



Sviluppo tecnologico

Raphe Pallidus



Team e risorse



Multidisciplinarietà e 
trasferimento tecnologico



Ricadute scientifiche in ambito spaziale

Choukér et al., 
European space agency’s hibernation (torpor) strategy for deep space missions: Linking biology to engineering
Neurosci Biobehav Rev. 2021 Dec;131:618-626.





Adattamenti molecolari del muscolo scheletrico al torpore sintetico



PI3K-Akt, whose activation (following exercise, 
insulin or focal adhesion stimulation) is responsible
for the muscular protein biogenesis. At the same
time, PI3K-Akt triggers the suppression of the 
muscular catabolism proteasome-mediated by 
phosphorylating, and thus inhibiting, FoxO. The 
balancing between muscular anabolism and 
catabolism (and thus PI3K-Akt and FoxO signaling
pathways) seems to be one of the key processes
allowing hibernating animals, which experience
long periods of immobility, the avoidance of 
muscular atrophy.

PI3K-Akt
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