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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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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
coordinated across the whole brain.
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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.

;g g fL{ & itj o Q HA ;; ‘f*): r.; ;’ {é) - Cohen 5, Dovle W1, Alper CM, Janicki-Deverts D, Turner RB.
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92 K& DA g ~ n LA e m‘ efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
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*: o 5 Z: H o % (‘;-) Q D -g scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
.?_) ;,C\ h-: ‘;‘? fr_\ ‘/c\ﬂ &' g ‘_L fl‘, i‘ " ’; U administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
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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 increased
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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Greer SM, Goldstein AN, Walker MP. The impact of sleep deprivation on
food desire in the human brain.Nat Commun. 2013 Aug 6;4:2259.
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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.


http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

F O B8 2 4 M LB ne° S
REKIN A XA\ SN H N0

=8 L

VL SUEEO N SMP DL - USRI K CRGHEOR D RWIVIILEROE 1 Sez¥: 3710
KOUORNRRL DL ME DY H L’ RRL<LEDHIVLION L e — b SNED YEas
|  FEF ESng

3808 Mot Fpzss

= = B ise " - M-

=:ri8s Rafic wilc!

5 - .- 5
___, B '. - ‘ M“N.

C® HOVE OBV R P KOS BRI

BES SL-RRSwREw RO~2 gUSmHooxu
v BEepmeo ‘tigacdy | o A RRRIERR LA

, PEROER»S NaAa EEROD =28~ N X
A, ALORSRATRENE wEONsU T UROD - wils
Momkt wd EECERR | USRNON Se BT i
BeOsUGRARRAKLSK | SREUSTw] (NNAER

SSER F S LA ¢ LA (8 RE-. b

M ERVSRS— i AR

Boo LMD" BTG
nEN Hu' eolugcne
WA LT DA S IAS
ML BRSO

B2 R LR o m,
wiel AL SRR HAUSES oo .1.:3
R ER .ot o '..+.M mL
Nl T -,
BV S 0, Q -]

- p oy -V

AN HEURLED Hvids T
COWIE NSO LU a2 Wmn.
RO AU S w6 L - =
e S a0 N i

LD FRUSRS

Renigs AU KG-

Y
2
for
W
s

Beautiful Power




B ERRREIETRORMR

FETE
1.5>_ s b S S s < S G PSS A S A A A, S e e e e < e i Sl A I S S S S —— = e
14} -
1.3}---
12}--=
' 1.1~ ' g 1.07 108107 -
1.0 L i =
iR
JEERN  4B3R) GESMN GESR VAR SESER  ORSRY 1083
BLE 8

{48 : Arch Gen Psychiatry 59 : 131-136, 2002



B
TS

Taheri S, Lin L, Austin D, Young
T, Mignot E.

Short sleep duration is
associated with reduced leptin,
elevated ghrelin, and increased
body mass index.
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Seserage mightly sleep brsh

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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