Laminar distribution of the spontaneous multiunit activity in the cat auditory cortex during slow wave sleep.
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In this study, we examined the laminar amplitude distribution of the spontaneous multiunit activity (MUA) in the auditory cortex of unrestrained cat during natural slow wave sleep (SWS).
Cats were implanted with laminar multielectrodes into the auditory cortex in addition to epidural, hippocampus, EOG, EMG electrodes and bone conductor to deliver click stimulus. Behavior was monitored by a video system. This recording setup allowed us to precisely determine the vigilance state of the animal during the sleep-wakefulness cycle. In natural SWS, auditory clicks evoked a slow depth positive component after the initial transient response. Current source density (CSD), MUA and time-frequency analysis showed similar signatures of the depth positive component and the down-state of the slow oscillation. The down-state is characterized by hyperpolarizing currents and the removal of cortical synaptic and firing activity, thus we designated the evoked down-state interval to estimate the high frequency noise floor of the system. Cortical laminarization was determined by the electrophysiological features of the acoustic evoked potentials. 

We used the prestimulus interval to estimate the spontaneous population firing rate distribution in the auditory cortex. Subtracting the average down-state evoked MUA (the estimated system noise) from the average MUA calculated from the prestimulus interval resulted in an estimate of the presumed equipment noise free spontaneous population firing activity. We found that the highest spontaneous firing was localized to layer IV. From here the activity was decreasing towards the supra- and infragranular layers. Our results indicate an uneven firing rate distribution across cortical layers. Neuronal mechanisms of these differences should be further investigated to determine whether the density of active cells, the firing rates of single cells or a combination of these are responsible for the observed MUA distribution.
