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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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Fatigue, alcohol and MATURE | WOL 388 | 17 JULY 1957
performance Impairment  pawson A, & Reid K. p.235
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Impact of sleep debt on metabolic and endocrine function

Summary

Background Chronic sleep debt is becoming increasingly __

common and affects millions of people in more-developed
countries. Sleep debt is currently believed to have no
adverse effect on health. We investigated the effect of sleep
debt on metabolic and endocrine functions. |

Methods We assessed carbohydrate metabolism, thyrotropic
function, activity of the hypothalamo-pituitary-adrenal axis,
and sympathovagal balance in 11 young men after time in
bed had been restricted to 4 h per night for 6 nights. We
compared the sleep-debt condition with measurements taken
at the end of a sleep-recovery period when participants were
allowed 12 h in-bed per night for 6 nights.

Findings Glucose tolerance was lower in the sleep-debt
condition than in the fully rested condition (p<0-02), as were
thyrotropin  concentrations  (p<0-01). Evening__cortisol
_concentrations_were raised (p=0-0001) and_activity of the

_sympathetic nervous svstem was increased in the sleep-debt
condition (p<0-02).

Interpretation Sleep debt has a harmful impact on
carbohydrate metabolism and endocrine function. The effects
are similar to those seen in pormal ageing and, therefore,
sleep debt may increase the severity of age-related chronic
disorders.

Lancet 1999 354: 1435-39
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Sleep habits and susceptibility to the common cold.

Arch Intern Med. 2009 Jan 12;169(1):62-7.
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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 categnﬁﬂ_ Number of visits is indicated below

the standard error bars, Standard errors are adjuued for within-
suhject correlation.
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Short sleep duration is
associated with reduced
leptin, elevated ghrelin,
and increased body mass
index.

PLoS Med. 2004
Dec;1(3):e62.

ﬁ—
'y ! N
*Eﬁ [ |
§ +;:;u+ T
£ _
g tsam n -

(623
ho)ﬁ& &bs
% - BHE0PES
| g

T
MH sleep (s

Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of ave rage nigh rj}r
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are included in those czutegnritv.. Number of visits is indicated below

the standard error bars. Standard errors are adjusted for within-

suhject correlation.
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Yasuniwa, Ilzumi 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): €15330.
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