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Les neurones




Le Cerveau
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Imagerie par resonance magnétique

7T GIGA CRC-In Vivo Imaging Center, ULiege
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Activité cerébrale au repos




Le cerveau vu comme un réseau

100 billion neurons, ~100 trillion synaptic connections

The Connectome
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Fornito, Zalesky, Bullmore. Ch 1: An Introduction to Brain Networks. Fundamentals of Brain Network Analysis, Academic Press 2016

Image from: Demertzi & Tagliazucchi, Dehaene, Deco, Barttfeld, Raimondo [...] et al, Science Advances 2019



Dynamisme cérébral

Averaged connectome Dynamic connectome
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Configurations complexes dans les éetats
de conscience supeérieurs
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L'hyperconnectivité bloque le contenu mental
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Environnement extreme

Isolement social

Rayonnement spatial

Microgravity

Perturbation du rythme circadien
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Réorganisation corticale d'un astronaute

0
n 2.0 -
e
m —_—
¢ g .g q>’ 1.5 S —
= B 2 y
s &
¢ ¢ N 20 05-
B =
S o ‘
- N —
B -0.5
p<0.05
FOR clusterdovel Pre-flight Post-flight
* 44-year-old male cosmonaut
*  First long-duration mission
(169 days) to the ISS in 2014 8 021
« fMRI protocol Eg ol ,fl,,f_
= Pre-flight: 30 days '§ E 0
= Post-flight: 9 days after @ § o 1'
Earth re-entry €S ]
S 02! “
st p<0.05 FDR
250 cluster-tevel Pre-flight Post-flight

Demertzi & Van Ombergen et al, Brain Structure and Function 2015



Spaceflight analog
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Spaceflight analog
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La jonction temporo-pariétale a diminué la
participation a la connectivité cérébrale
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communications
biology

'.) Check for updates

ARTICLE

https://doi.org/10.1038/s42003-022-04382-w OPEN

Prolonged microgravity induces reversible and
persistent changes on human cerebral connectivity
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Le vol spatial affecte
la connectivité cérébrale

cosmonauts controls
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Modifications normalisées
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Modifications persistantes
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https://www.youtube.com/watch?v=mO0rHZ_RDdyQ




AstraZeneca
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