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Fig. 8.1 Neurobiology of wakeful Multiple neurochemical systems in subcortical regions (shown here in rodent brain) promote arousal and

activation of the cortex. Monoaminergic neurons (light green) in the rostral brainstem and caudal hypothalamus innervate the cortex as well as many
subcortical regions including the hypothalamus and thalamus. These monoaminergic regions include noradrenergic neurons {locus coeruleus), sero-
tenergic neurons (dorsal and median raphe nuclei), dopaminergic neurons (ventral tegmental area), and histaminergic neurons {tuberomammillary
nucleus). Wake-promoting signals also arise from cholinergic regions (dark green with hatching), including the pedunculopontine and lateradorsal teg-
mental nuclei and basal forebrain. General anesthetics have been demonstrated to suppress many of these regions. (Redrawn from Scammell TE, Arrigoni
£, Lipton JO. Neural circuitry of wakefulness and sleep, Newron. 2017,93(4]:747-765)
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Fig. 8.2 Neurobiology of slow-wave sleep. GABA-ergic neurons in the ventrolateral preoptic area and median preoptic nucleus in the hypothala-
mus (shown here in rodent brain) promote sleep by inhibiting wake-promoting neurons in the caudal hypothalamus and brainstem. These hypotha-
lamic nuclei are activated by general anesthetics. (Redrawn from Scammell TE, Arrigoni E, Lipton JO. Neural circuitry of wakefulness and sleep. Neuron.

2017,9304]:747-765.)
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Wakefulness Sedation Anesthesia & DOC
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Fig. 8.3 Schematic summary of the consecutive stages of unconsciousness. Relative to the control state of wakefulness (left column), sedation
(middle panel) is marked by an increase of local/regional signal synchrony and consequent breakdown of global connectivity. Deep surgical anesthesia
or disorders of consciousness (DO, right column) is associated with collapse of both local/regional synchrony and global connectivity. (From Huang
Z, Liu X, Mashour GA, Hudetz AG. Timescales of intrinsic BOLD signal dynamics and functional connectivity in pharmacologic and neuropathologic states of
unconsciousness.  Neurosci. 2018,38(9):2304-2317)
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