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An increase of extracellular potassium ion concentration can result in neuronal hyperexcitability, and thus contributes to
non-synaptic epileptiform activity. Potassium diffusion alone is sufficient for synchronization in vitro. However, it is not
yet known whether potassium diffusion can, by itself, induce seizure activity. We hypothesize that spontaneous sustained
neuronal activity can be generated by potassium coupling between neurons. To test this hypothesis, a two-neuron model
was used. Each model neuron was embedded in a bath and surrounded by interstitial space. Excessive potassium
ions in the interstitial space were regulated by both K-pump and glial buffer mechanism. Simulations performed with
two coupled neurons with parameter values within physiological show that, without chemical and electrical synapses,
potassium diffusion alone can suffice to generate and synchronize zero Ca+ non-synaptic epileptiform activity. Our
preliminary simulations performed with a network of 10 zero-Ca2+ CA1 pyramidal neurons also show that spontaneous
sustained activity can propagate by potassium diffusion alone with velocity of 0.47mm/sec. This result suggests that
potassium diffusion could play an important role in the propagation and generation of epileptiform activity. (Received
September 13, 2004)



