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Local sleep in awake rats
ean o vo e 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

a Awake ¢ Forced awake 28 APRIL 2011 | VOL 472 | NATURE | 427
Sleap prassura low g:;ﬂ:g prassura high )
Paerformancs errors low rmancs errors high Figure 1 |N | . It:r'm ratbrain. 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

- 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 Parleml 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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Belenky G, Wesensten NJ, Thorne DR, Thomas ML, Sing HC, Redmond DP, Russo MB, Balkin TJ.
Patterns of performance degradation and restoration during sleep restriction and subsequent
recovery: a sleep dose-response study. J Sleep Res. 2003 Mar;12(1):1-12.



http://www.ncbi.nlm.nih.gov/pubmed/12603781
http://www.ncbi.nlm.nih.gov/pubmed/12603781
http://www.ncbi.nlm.nih.gov/pubmed/12603781
http://www.ncbi.nlm.nih.gov/pubmed/12603781

Z -
ElE?

LYI
i1
i

e ZOY
7 2h



5 ‘EHEEIED T RO IEREND
15

10 +

SBRD] C N i el S 382 ks
X
]
%
J!
i

g

| I l I I

—
1 2 2345123

EEEEIL STHEREIR | EEE

X F GEIR 8 B5RT) . SesRiER A (IR 4 ). BiEE (B
iR 8 B¢fi])

Axelsson J, Kecklund G, Akerstedt T,
Donofrio P, Lekander M, Ingre M.
Sleepiness and performance in response

to repeated sleep restriction and

subsequent recovery during semi-

laboratory conditions. Chronobiol Int.

2008 Apr;25(2):297-308.
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Total sleep duration [hours]
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Yasuniwa Y, lzumi H, Wang K-Y, Shimajiri S, Sasaguri Y, et al. (2010) Circadian Disruption
Accelerates Tumor Growth and Angio/Stromagenesis through a Wnt Signaling Pathway. PLoS
ONE 5(12): e15330.
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e SHT (sleep health treatment)
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Adrenocorticotropin (pg mi-')
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Kohyama J. More sleep will bring more serotonin and less suicide in Japan. Med Hypo (2010)
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Taheri S, Lin L, Austin D,
Young T, Mignot E.

Short sleep duration is
associated with reduced
leptin, elevated ghrelin, and
iIncreased body mass index.
PLoS Med. 2004
Dec;1(3):e62.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of average nighty
sleep after adjustment for age and sex. Average nightly sleep values
predicting lowest mean BMI are represented by the central group.
Average nightly sleep values outside the lowest and highest intervals
are included in those categories. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
subject correlation.
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