
Fig.1.(a) Bright field image of neuron after 24 days culture observed before channel current measurement 
(density: 6.9×103/cm2). (b) Observed spontaneous channel current recordings after primary culture 24 days. 
TTX (1µM) or CNQX (25 µM) are added to the bath solution. Scale bar is 100 µm. (c) Bright field image of 
neuron after 23 days culture observed before channel current measurement (density: 3.2×104/cm2). (d) 
Observed spontaneous channel current recordings after primary culture 23 days. TTX (1µM) is added to the 
bath solution. Scale bar is 100 µm. 
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    The measurement of the ion-channel current, which provides the information with the activity of ion 
channel proteins and the release of neuro-transmitter molecules at the synapse, is considered to be the most 
useful way for analyzing the very complex neuron-network function. Using the incubation type planar patch 
clamp method, we have measured the synapse spontaneous channel current of neuron primary culture 
hippocampus. In the case of low density as shown in Fig. 1(a) (density: 6.9×103/cm2), channel current is 
isolated and simple which can be analyzed as miniature excitatory postsynaptic current (mEPSC) mediated 
by nonNMDA receptors (Fig. 1(b)). On the other hand, the higher density as shown in Fig. 1(c) (density: 
3.2×104/cm2), channel current is complex which are the mixture of singular neuronal channel current and 
bursting firing channel currents (Fig. 1(d)).  Studies of these interaction between channel current with 
neuro-transmitter molecules activity, we have chance to understand the mechanism of neuron 
communication hence to find the cause of neuronal disease and therapy. The high-throughput incubation type 
planar patch clamp technique can give us most promising chance to resolve these problems.   
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