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Electrophysiological and photometrical analysis of limbic neuronal activity in
Alzheimer®s mice
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The photometric patch electrode system, originally developed for recording
from the avian auditory system, has been applied to the rodent hippocampus and fine-tuned. Instead
of the original auditory stimulation, spontaneous walking on a treadmill that elicits theta waves
was used to evoke electrical signals of neuronal origin In the hippocampus. We discovered that the
high-frequency gamma component in the theta wave accompanies a large calcium transient in wild-type
but not Alzheimer’ s model mice. Cognitive performance measured with the Morris water maze is
correlated well with the high frequency theta power at 150-250 Hz. The density of hippocampal
excitatory synapses, as measured by EM, was revealed to correlate inversely with the cognitive
score. An exuberance of unsynchronized excitatory synaptic volley was implicated for a basis of
cognitive impairment.
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