







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Neuroscience]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature neuroscience

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 24 February 2015



                    Microcircuits and their interactions in epilepsy: is the focus out of focus?

                    	Jeanne T Paz1 & 
	John R Huguenard2Â 



                    

                    
                        
    Nature Neuroscience

                        volumeÂ 18,Â pages 351â€“359 (2015)Cite this article
                    

                    
        
            	
                        10k Accesses

                    
	
                        197 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Epilepsy
	Experimental models of disease
	Neural circuits


    


                
    
    

    
    

                
            


        
            Abstract
Epileptic seizures represent dysfunctional neural networks dominated by excessive and/or hypersynchronous activity. Recent progress in the field has outlined two concepts regarding mechanisms of seizure generation, or ictogenesis. First, all seizures, even those associated with what have historically been thought of as 'primary generalized' epilepsies, appear to originate in local microcircuits and then propagate from that initial ictogenic zone. Second, seizures propagate through cerebral networks and engage microcircuits in distal nodes, a process that can be weakened or even interrupted by suppressing activity in such nodes. We describe various microcircuit motifs, with a special emphasis on one that has been broadly implicated in several epilepsies: feed-forward inhibition. Furthermore, we discuss how, in the dynamic network in which seizures propagate, focusing on circuit 'choke points' remote from the initiation site might be as important as that of the initial dysfunction, the seizure 'focus'.
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                    Figure 1: Microcircuit motifs whose dysfunctions have been identified in epilepsy.[image: ]


Figure 2: Feed-forward inhibition in cortical and thalamic microcircuits.[image: ]


Figure 3: Feed-back inhibition in cortical and thalamic microcircuits.[image: ]


Figure 4: Counter-inhibition in hippocampal and thalamic microcircuits.[image: ]


Figure 5: Recurrent excitation in cortex and hippocampus.[image: ]


Figure 6: Circuit therapy: focus on choke points.[image: ]
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