
  

 

pilepsy, defined as repetitive abnormal seizure, is chronic neurological disorder that accounts for about 1% of world’s 

population. Recently, deep brain stimulation that is to control seizure activity by stimulating epileptic zone is receiving 

attention as a new treatment of epilepsy [1]. Computational epilepsy model is very useful in order to find optimum stimulation 

condition by computer simulation instead of in vivo experiments. 

Temporal lobe epilepsy represents a high proportion of whole epilepsy patients, and medial temporal lobe epilepsy (MTLE) 

which is generated from internal structures like hippocampus or amygdala is most popular. MTLE is mainly originated from 

hippocampus, especially, hippocampal sclerosis known as lesion of MTLE [2]. 

In this paper, we propose a simple hippocampal network model for computer simulation of epilepsy treatment by deep brain 

stimulation. The model is composed of different types of neurons, i.e., main neurons in each hippocampal area and inhibitory 

neurons to control activity of main cells. Each neuron is modeled using Izhikevich’s simple model [3]. Our model can portray 

hippocampal sclerosis by adding axon sprouting between DG granule cells and by decreasing effect of inhibitory neurons. A 

seizure is generated at a specific point of time through synchronization by adding appropriate feedback pathways and by 

decreasing effect of inhibitory neurons extremely. Finally, a lasting seizure is suppressed through effect of electrical 

stimulation. The mechanisms of seizure suppression in our model are based on [4]. Fig. 1 shows the overview of our proposed 

model. The simulation results are shown in Fig. 2 and 3.  
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Figure 1:  Hippocampal Network 

Figure 3: Membrane Potential of Main Neurons of               

(a) DG, (b) CA3 and (c) CA1 field Figure 2:  Raster Plot of Main Neurons in Each Area 


