
  

Minicolumnar organization of the neocortex 

P.Zykin,

Saint-Petersburg State University, Saint-Petersburg, Russia
e-mail: pavel.zykin@neuroscience.spb.ru

mailto:ssnape@hogmail.co.uk


  

Neuroplasticity -  ability of the brain to change as a result of 
experience, influences during developmental stages, reparation and 
reorganization following damaging conditions. 

Neuroplacticity is based on many mechanisms including:
●  neurogenesis, 
●  neuronal differentiation and maturation, 
●  synaptogenesis, 
●  synaptic plasticity,
●  system of neuronal interconnections, 
●  metabolic linkage, 
●  gene expression (and epigenetic influences) 
●  neuronal morphotype 
●  differences in protein synthesis



  

Plasticity of neocortex



  

Modules of neocortex

Review: Arbib M.A. ed., 1995

Cortical column, hypercolumn, cortical module is "a unit 
containing a full set of values for any given set of receptive field 
parameters"

The term “cortical column” is used in so many ways that it can 
be very confusing even to the specialist.

No current use of "cortical module" bears any relationship to the 
technological use of the term; cortical cluster would be a more 
appropriate term.
 
Although the anatomical and functional columnarity of the 
neocortex has never been in doubt, the size, cell composition, 
synaptic organization, expression of signaling molecules, and 
function of various types of “columns” are dramatically different.
 



  

Neocortical minicolumns

A cortical minicolumn is a vertical column through the cortical layers of the brain, comprising 
perhaps 80–120 neurons



  

"... the minicolumn must be considered a strong model for cortical organization" and is " 
the most basic and consistent template by which the neocortex organizes its neurones, 
pathways, and intrinsic circuits" Buxhoeveden, Casanova 2002

Neocortical minicolumns
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Neocortical minicolumns

Recurrent excitation can induce synchrony: even weak coupling between relaxation oscillators is 
known to quickly produce entrainment  Segundo, Stiber, & Vibert 2001
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Mammal neocortex connections
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Mammal neocortex connections



  

Mammal neocortex connections



  

Receptor representation in primary (projection)
 and secondary areas of neocortex. 



  
Review: Toledo-Rodriguez, 2002

Cortical interneurons



  
Review: Toledo-Rodriguez, 2002

Cortical interneurons



  

Thank you.
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