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A network model of thalamoeortical (TC) and thalamic reticular (RE) neu- 
rons was developed based on electrophysiolagica! measurements in ferret thala- 
mic slices. Single-con~partment T C  and R E  cells included voltage- and calciom- 
sensitive currents described by Hodgkin-IIuxley type of kinet,ics. Synaptic cur- 
rents were modeled by kinetic models of AMPA, GABAa and GABAB recep- 
tors. The  model reproduced successfully the characteristics of spindle and slow 
bicuculline-induced (SBI) oscillations. The most critical parameters were: (a) 
the mutual recruitment between T C  and RE cells, due to their reciprocal con- 
nectivity. The time course of GABAergic IPSPs from RE to T C  determined 
the frequency of oscillations (8-12 H i  spindle or 2-4 Hz SBI). (b) Cooperativity 
in the activation of GABAD responses, which are absent during spindles. If the 
intra-RE GABAn IPSPs were suppressed, the stronger discharges of R E  cells en- 
hanced GABAo IPSPs in T C  cells, recruiting TC and RE neurons in the slower 
highly synchronized SBI oscillations. (c) A T C  origin for the "waning" of these 
oscillations, through the upregulation of b by intracellnlar calcium, leading to a 
refractory period in these cells. (d) Local axonal arborization of the TC-RE and 
R E T C  projections, wbich allowed traveling phenomena t o  occur. The model 
predicts tha t  intrinsic properties oI T C  and RE neurons and their reciprocal 

and RE cells The presence of a refractory per~od in T C  cells accounts for the 
waxtng and waning propert~es of the travelmg waxes, collmons between waves 
and the s lowr  propagatton of h~gbly  synchronwed SBI oscdlat~ons 


