Intracortical mechanisms of K-complex in human.
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During slow wave sleep, the cortex oscillates between depolarized ‘up’ states and hyperpolarized ‘down’ states. In the ‘down’ state, the synaptic bombardment of cortical neurons is absent; the cortex is disfacilitated as opposed to the ‘up’ state where the neurons are facilitated by the background synaptic inputs. K-complex is a characteristic graphoelement of non-REM sleep, which appears spontaneously, but also can occur in response to different kind of stimulus with a frontal distribution. If evoked, K complex is characterized by a prominent surface negative wave in the EEG, termed as N550.
Our aim was to elucidate the cortical generator mechanisms of the surface negative component of the spontaneous K-complex in human. A patient with drug resistant epilepsy was implanted with surface grid electrodes over the frontal and temporal area, and a laminar multielectrode in the frontal region. Current source density (CSD), single- and multiunit activity (MUA) and time frequency analysis were performed on the recorded signal during overnight sleep.
In non-REM sleep only, spontaneous large amplitude negative deflections were observed in the frontal area covered by the grid, but not in the temporal region. Intracortical recordings revealed that during this component, there is a large CSD source: outward, hyperpolarizing current in the middle layers of the cortex, together with decreased MUA and large decrease of cortical power in all layers. Grid recordings showed similar power decrease. The ‘down’ state of the slow (<1Hz) oscillation provided similar signatures.

 We hypothesize, that the surface negative deflections we observed are equivalent with the K-complex negative component, as recorded in normal subjects. During the negativity, the cortex is hyperpolarized, firing rate and oscillatory power is profoundly decreased. These findings implicate, that disfacilitatory mechanisms are responsible for the generation of the surface negative component of K-complex in human.
