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Hippocampal unit activity in the unrestrained rat: Response pattern to several sensory stimuli
Yoichi Ogawa and Tsuneo Iwasaki (Institute of Psychology, University of Tsukuba, ITbaraki 305)

Hippocampal unit responses to sensory stimuli of different modalities (visual, auditory and tactile)
were recorded during both slow wave sleep (SS) and quiet wakefulness (W) in free-moving rats. Units
obtained were classified as theta cells or complex spike cells according to spontaneous firing rates and
wave form of spikes. Theta cells showed inhibitory responses (decrease in firing rate) to sensory stimuli
presented during SS, whereas no marked changes were elicited by the stimuli during W. Complex spike
cells were subdivided into three different types (excitatory, inhibitory and unresponsive) on the basis of
their response patterns to sensory stimuli presented during SS. Sensory stimuli presented during W
produced no substantial responses in the most complex spike cells. Both theta and complex spike cells
unspecifically responded to sensory stimuli of different modalities during SS, but these responses, although
accompanied by EEG arousal responses, were not solely derived from the differences of spontaneous firing
rates between SS and W.
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Fig. 1 Representative recordings of theta cell during paradoxical sleep. FCX : frontal cortex

EEG, HPC: dorsal hippocampal EEG, Unit: hippocampal single unit activity.
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Fig. 3 Spike wave forms of theta cell (upper)
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Fig. 5 Spontaneous firing rates of individual

theta cells (left) and complex spike cells
(right) during slow wave sleep (SS) and
wakefulness (W).
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Fig. 6 Peri-stimulus time histograms (PSTHs) of one theta cell. Bin width is 200 msec. A
stumulus was presented at O sec. Each PSTH is based on 5 stimulation trials.
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Fig. 7 Typical responses of a theta cell to visual stimulation during slow wave sleep (SS: upper)
and wakefulness (W : lower).
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Firing rates (spikes/s) were obtained
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Peri-stimulus time histograms (PSTHs) of one complex spike cell (typel). Bin width is 200

msec. A stimulus was presented at 0 sec. Each PSTH is based on 8 stimulation trials.
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Response patterns of individual complex spike cells (left: typel, middle: type2, right:
type3) to sensory stimuli during slow wave sleep (SS) and wakefulness (W). Firing rates
(spikes/s) were obtained during pre-stimulus (Pre) and post-stimulus (Post) 6.4 sec

periods.
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