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Le syndrome X fragile 22 ans plus tard et Cap sur les Neurosciences 
………………… et  qualité de vie



NRC: un medicin experimentele pour la syndrome X-
fragile





Fragile X syndrome is a hereditary 
disorder

It is caused by mutations in our DNA In fact, it is caused by  
inactivation of a single gene called FMR1 



How do nerve cells work?

Nerve cells communicate with each other though synapses



Consequences of absence of FMRP

Results in a weaker connection between the nerve cells.
This impairs signal transduction

Mental handicap



Expression profiling

3 genes showed reduced expression in 
neurons of fragile X mice:

EST BU563433
Rho Guanine exchange factor 12
GABAA receptor  δ subunit

Gantois et al., Neurobiol. Dis., 2006



GABAA receptor
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α1-6, β1-3, γ1-3, δ, ε, θ, π and ρ1-2

Non-random assembly of a heterogeneity of GABAA receptor subtypes
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Cytoplasm
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Involved in

Anxiety
Hyperactivity (ADHD- like)
Depression
Epilepsy
Sleep disturbances

Comaptible with fragile X syndrome

GABAergic system
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Underexpression of different subunits of the GABAA 
receptor in cortex of fragile X mice



MODEL

Epileptic Phenotype
Sleeping problems
Behavioural problems

Overall dysfunction of the GABAergic system 

in Fragile X syndrome

Neurologic and functional consequences





Therapeutic intervention

Benzodiazepine

Neurosteroids  
Anticonvulsant through 
α4,6 βn δ subtypes

GABAAR Benzodiazepine binding site

α1 α2 α3 α5; β; γ2

Anxiolytic effects
Partial agonists 

• TPA 023    

• L838-417
!!!
Disadvantages:

• Sedative
• Tolerance
• Abuse

• Alphaxalone

• Ganaxalone: Phase II



SHAM (19 KO vs 10 C)
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Ganaxolone (12 KO vs 13 C)
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Marble burying
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A mouse is not a man



GABAA receptor in patients
PET scan 











Two main possible therapeutic  
pathways 

•Glutamatergic

•GABAergic



Glutamatergic

GABAergic
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