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Abstract:

The basal ganglia (BG) are group of subcortical nuclei located at the base of the forebrain. The BG exhibit a variety of functions for motorand c
ognition. We construct a spiking neural network (SNN) for the BG, composed of the striatum (main input nucleus), substantia nigra pars reticul

ata (SNr: output nucleus), and the intermediate control nuclei [globus pallidus (GP) and subthalamic nucleus (STN)]. Also, spiny projection neu

rons (SPNs) with D1and D2 dopamine (DA) receptors constitute a major population of primary inhibitory striatal neurons. We note that DA mod
ulates the BG functions. Here, we consider the effect of DA on the excitability of the D1/D2 SPNs and the synaptic currents. Each single neuro

n is modeled in terms of the Izhikevich neuron model. We also consider the excitatory and the inhibitory synaptic currents and the random noi

se input into each BG cell. In our SNN of the BG, we study in-vivo firing activities of the BG cells. In each BG cell, we choose the synaptic param
eters (synaptic connection parameters, maximum conductance, synaptic decay and delay time) and the noise intensity to match its physiolog
ical firing data. Consequently, BG cells in our SNN exhibit firing activities which are nearly the same as in-vivo (awake resting) physiological da

ta.
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