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Abstract : 
 
The principal neuron of the neostriatal is a spiny projection neuron that uses the inhibitory 
neurotransmitter GABA. This neuron has a long projection axon that extends to output nuclei, and 
makes a number of local axon collaterals that make synaptic contact with other spiny projection 
neurons. The connectivity of this inhibitory network is sparse (on the order of 10% probability of 
connection between neighbouring neurons) and weak (one or few synapses are involved in each 
connection). This network is locally similar in structure to the pyramidal cell network of the 
cerebral cortex, but reversed in sign. In previous work we have shown by numerical simulation 
that sparse random networks of inhibitory spiking neurons with characteristics similar to spiny 
projection neurons form cell assemblies in which subsets of neurons fire together coherently in 
episodes on long behaviourally relevant timescales. In the presentation I will review the 
experimental background to this work and how changing understanding of the anatomy and 
physiology has constrained the model. I will also consider the implications of the numerical 
simulation for understanding the enigmatic function of the basal ganglia. 
 

 


