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Architecture of the visual cortex 



Architecture of the visual cortex  





• The selectivity of various neuronal properties  

 acquired following the critical period after birth 

may be changed  

- Protocol 

- Orientation  

- Spatial frequency  

- Animals 



Same protocol for spatial frequencies  and 
for both mouse and cat 







Mouse 

From lab PloS One 2013 



Mouse 

From lab PloS One 2013 



Ghisovan et al., Neurosci 2009 
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The second adaptation improves responses and augments shifts magnutide 



Attractive Shift  

Repulsive Shift  

Displacement of the orientation tuning curve  
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Orientations 

Orientations 





Bouchard, Shumikhina, Molotchnikoff EBR 2008  
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Explanation attempts (2) 
synaptic microstructure 

Sabatini at al, 2008 

Imposed stimulus 12 mn 

Hebb 1949 

 If neuron S repeatedly participates in firing cell M  the efficiency of cell S as 

one of the neuron firing cell M is increased 

 

S M 

S M 





Cattan et al., Europ J. Neurosci 2014 
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Cattan et al., Europ J. Neurosci 2014 







Cells  remember the adapter! 



From lab PloS One 2008 
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Orientation tested:                Green = prior to adaptation 

New preferred orientation     Blue = after first adaptation 

                                              Red = after second adaptation 

 



Is serotonin involved in this kind of       
                              plasticity 
 

Pharmacological mechanism 



Axonal terminal 
knob 

Synaptic cleft 

Serotoninergic receptor 

Serotonin 

Serotoninergic transporter 

Intracellular signal 



Bachatene et al., Europ J. Neurosci 2013 
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Bachatene et al., Europ J. Neurosci 2013  



Bachatene et al., Europ J. Neurosci 2012  







• If orientation changes 

•  does that imply that brain (visual areas ) has 
an orientation hole and become blind to one 
specific orientation? 

• Or do we have a full reorganization of 
orientation domains 



Three circumscribed sites  
A = adapted  

B and C = unadapted  













• The neuronal network is 
modified following 
adaptation 
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