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Sleep is of the brain, by the brain
and for the brain

J. Allan Hobson'

Sleep is a widespread biological phenomenon, and its scientific study is proceeding at multiple levels at the
same time. Marked progress is being made in answering three fundamental questions: what is sleep, what are
its mechanisms and what are its functions? The most salient answers to these questions have resulted from
applying new techniques from basic and applied neuroscience research. The study of sleep is also shedding
light on our understanding of consciousness, which undergoes alteration in parallel with sleep-induced

changes in the brain.
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Local sleep in awake rats
wanm o voe ars s Sleepy neurons?

A study in rats suggests that individual neurons take a nap when the brain is
forced to stay awake, and that the basic unit of sleep is the electrical activity of
single cortical neurons. SEE ARTICLE P.443

e © Forced awake 28 APRIL 2011 | VOL 472 | NATURE | 427
Sleap pressura low ﬁ:f:g pressure high h
Parformance arrors low rmance errors high Figure 1 | Neuronalactivity in the rat brain. a,In

the awake brain, when the pressure to sleep is low,

most neurons in the motor cortex and the parietal

cortex are in the ON state (red), as defined by

their electrical activity. Only a few are in the OFF

o electrical state (blue), which is associated with

sleep. b, In the sleeping brain, the converse is

true. ¢, Vyazovskiy ef al® report that in awake,

- | sleep-deprived rats, the number of cortical neurons

b Asleep n Mor ;o Parloml in the OFF state correlates with the pressure to sleep,

SRS and that the rats make more errors than fully awake
rats in performing a task associated with neurons

in the motor cortex. The presence of neurons in the

OFF state in the motor cortex did not correlate with

the presence of such neurons in the parietal cortex,

suggesting that the observed ‘switching oft” of

individual neurons during sleep deprivation is not

coordinated across the whole brain.
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A study in rats suggests that individual neurons take a nap when the brain is
forced to stay awake, and that the basic unit of sleep is the electrical activity of
single cortical neurons. SEE ARTICLE P.443

the presence of such neurons in the parietal cortex,
suggesting that the observed ‘switching oft” of
individual neurons during sleep deprivation is not
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