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Rapid eye movement sleep

Rapid eye movement sleep (REM sleep or REMS) is a unique phase of sleep in mammals and birds,
characterized by the random rapid movement of the eyes, accompanied by low muscle tone
throughout the body, and the propensity of the sleeper to dream vividly.

To elucidate the role of the basal ganglia during rapid eye movement sleep movements in Parkinson's
disease (PD) Verma et al. recorded pallidal neural activity from four Parkinson's disease patients.
Unlike desynchronization commonly observed during wakeful movements, beta oscillations (13-35 Hz)
synchronized during REM sleep movements; furthermore, high-frequency oscillations (150-350 Hz)
synchronized during movement irrespective of sleep-wake states. The results demonstrate differential
engagement of the basal ganglia during REM sleep and awake movements 1)

Togawa et al. evaluated phase-amplitude coupling (PAC), which reflects neuronal coding in
information processing, using ECoG in 11 patients with intractable focal epilepsy. PAC was observed
between slow waves of 0.5-0.6 Hz and gamma activities, not only during light sleep and slow-wave
sleep (SWS) but even during wakefulness and rapid eye movement (REM) sleep. While PAC was high
over a large region during SWS, it was stronger in the posterior cortical region around the
temporoparietal junction than in the frontal cortical region during REM sleep. PAC tended to be higher
in the posterior cortical region than in the frontal cortical region even during wakefulness. The
findings suggest that the posterior cortical region has a functional role in REM sleep and may
contribute to the maintenance of the dreaming experience 2).

A study demonstrates the importance of assessing REM in children with generalized interictal
epileptiform discharges (IEDs). as it reveals lateralized epileptogenic spikes. Seizure freedom may be
achieved with multilobar resection in these children with generalized IEDs and normal/subtle changes
on MRI. Generalized IEDs in children with normal/subtle changes on MRI should not preclude surgical
resection 3).

During sleep and wakefulness, REM onsets are associated with distinct intracranial potentials,
reminiscent of ponto-geniculate-occipital waves. Individual neurons, especially in the medial temporal
lobe (MTL), exhibit reduced firing rates before REMs as well as transient increases in firing rate
immediately after, similar to activity patterns observed upon image presentation during fixation
without eye movements. Moreover, the selectivity of individual units is correlated with their response
latency, such that units activated after a small number of images or REMs exhibit delayed increases in
firing rates. Finally, the phase of theta oscillations is similarly reset following REMs in sleep and
wakefulness, and after controlled visual stimulation. The results suggest that REMs during sleep
rearrange discrete epochs of visual-like processing as during wakefulness 4).
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