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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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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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Science. 2009 Sep 24. [Epub ahead of print] Amyloid-{beta} Dynamics Are Regulated by Orexin and the
Sleep-Wake Cycle. Kang JE, Lim MM, Bateman RJ, Lee JJ, Smyth LP, Cirrito JR, Fujiki N, Nishino
S, Holtzman DM.
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Sleep habits and susceptibility to the common cold.

Arch Intern Med. 2009 Jan 12;169(1):62-7.

é g fL{ Th i - P A ;; \f*): r.; ;’ 2 - Cohen 5, Dovle W], Alper CM, Janicki-Deverts D, Turner RE.
f-lf.:’*}_;' ;&%::Uif‘/k\ﬂ‘!{ _ o
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5 gg (rg ;:' z! ['},4 }E ;1)‘ 2: S 5, [ gé ;; 'i 2 ﬁ BACKGROUND: Sleep quality is thought to be an important predictor of immunity and, in turmn, susceptibility to the
— AY 2 v .og 4 J . ¥ - g
% f ;3 ®1 " 2 )_‘ g J’ 0 ;') 3{ l’ {) D 4; common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
MAXPEOSR % ] &t %
i YiC%®ES3 NikKICAD | ¥OR associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range, 21-55 years)
HF AR ZHFEEM YL ED E P ty age rang
7 BRI S MLl L D2, 968 ("
2IIEBHD | [EEALEXL D558 m volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
’f‘g _‘tf ;“):r ())‘ ‘/\ g :’\ % L, N m‘ efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
% T by U A E
& % ;7 ‘z;, <9 (;‘\) % (?) Q D -g U scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
DYy 2 2 fr_\ T &' g ‘_L fl‘, i‘ " ’; administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
= . x -
-,} 335 5 0 x?{ ‘g j’] g g (x} % £ g the presence of objective signs of {llness) on the day before and for 5 days after exposure. RESULTS: There was a
' 7 ] )
if: 5?) Ef_ E 5 % ‘- 7 & og) g % @ graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
ML > -l : A&
at. 27 5 ﬁ !}C‘ l:é a; B ;_S 5 E.‘.’ confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
AH Ve ND g Al sWms A a assoclation with sleep efficlency was also graded: participants with less than 92% efficlency were 5.50 times (35% CI,
/;’ :(: :.7 ‘é ;S_ ﬁ 5} ?’E "_; m g % fC‘ ;’. < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
> W ~ - ™
{‘f % };‘ f"f f'." ;—l ?C % ‘é &% 5 é explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
g o= = =
ik % f—: ?( g i 2 f *\ ;&_') gg é F socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
< 4 s C ISP L
w ?\;g E !P ERTF ;7: % ';l' 72 ‘;’ ,’-l ;‘7 % LL\ associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
X N <N v e - X i
; f(f ;C\ %\: 1 .'-.,‘) .’.. £ g (é 5_3) ’,.”: 7‘)j v% :’ 'TJ\ exposure to a rhinovirus were associated with lower resistance to illness.
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Taheri S, Lin L, Austin D,
Younqg T, Mignot E. .
Short sleep duration is 6 T 4 9
associated with reduced Average: nightly sicep {frs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
and increased bOdy mass Mean BMI and standard errors for 45-min intervals of average nighﬂ}r
index. sleep after adjustment for age and sex. Average nightly sleep values
PLoS Med. 2004 pmdicting lowest mean BMI are mprﬂented h}r the central Eroup.
Dec;1(3):e62. Average nightly sleep values outside the lowest and highest intervals

are included in those -L‘Ei[-EEﬂnI‘iEL Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
suhject 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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Early rising children are more active than late
risers

Jun Kohyama

Czparement of Pediatrics, Tokyo Kia
Shakai Hoken Hospital. Tokye, Japan

Background: A low level of physical activity impacts mental as well as physical health. This
study investigated the daily lifestyle habits that affect physical activity in young children.
Methods: The relationship between physical activity, assessed by means of a Mini-Mitter
Actiwatch device, and observed daily lifestyle habits was analyzed for 204 children, aged 12 1o
40 months {average: 226 months), for whom 6-consecutive-day data from both the Actiwatch
and sleep log were obtained.

Results: An older age, male gender, and early waking time showed significant positive cor-
relations with physical activity level. Multiple regression analysis revealed that these three
variables were significant predictors of physical activity.

Conclusion: Promoding an early rising ime is suggested to be an important element of culti-
vating good health in young children.

Keywords: physical activity, children, actigraphy, moming light

Meuropsychiatric Cisease and Treaoment 2007:3(&) 757263

Falling asleep: the determinants of sleep latency

G M Nixon," J M D Thompsen,” DY Han,2 D M O Becroft,” P M Clark,” E Robinson,’
K E Waldie,* C J Wild,® P N Black,® E A MitchelP

ABSTRACT

Background: Difficulty faling asleep (prolonged sleep
latency) is a frequently reported problem in school-aged
children.

Aims: This study aimed to describe the distribution of
sleep latency and factors that influence its duration.
Methods: 871 children of European mothers were
recruited at birth. 591 (67.9%) children took part in the
follow-up at 7 years of age. Sleep and daytime activity
were measured objectively by an actigraph worn for 24 h,
Results: Complete sleep data were available for 519
children (B7.8%) with a mean age of 7.3 years (SD 0.2).
Median sleep latency was 26 minutes {interquartile range
13—42). Higher mean daytime activity counts were
associated with a decrease in sleep latency {—1.2 min-
utes per 10* movement count per minute, p = 0.05).
Time spent in sedentary activity was associated with an
increase in sleep latency (3.1 minutes per hour of
sedentary actwvity, p =0.01).

Conclusions: These findings emphasise the importance
of physical activity for children, not only for fitness,
cardiovascular health and weight control, but also for
promoting good sleep.

What is already known on this topic

» Up to 16% of parents of school-aged children
report that their child has difficulty falling asleep.

» In an experimental situation, acute exercise
reduces sleep latency (the time taken to fall

asleep).

What this study adds

» Ina community sample, higher daytime activity
is associated with shorter sleep latency.

» Longer sleep latency is related to shorter total
sleep duration, which has important implications
for child health.

eligible for inclusion, and from 12 August 1996 to
30 November 1997 babies born in the Auckland
Healthcare region were eligible to participate. All

Arch. Dis. Child. published online 24 Jul 2009,
doi:10.1136/adc.2009.157453
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Urinary oxytocin and social bonding in related and unrelated
wild chimpanzees

C. Crockford, R. M. Wittig, K. Langergraber, T. E. Ziegler, K. Zuberbthler and T. Deschner
Proc. R. Soc. B 2013 280, 20122765, published 23 January 2013

Animals that maintain cooperative relationships show gains in longevity
and offspring survival. However, little is known about the cognitive or hor-
monal mechanisms involved in cooperation. Indeed, there is little support
for a main hypothesis that non-human animals have the cognitive capacities
required for bookkeeping of cooperative exchanges. We tested an alternative
hypothesis that cooperative relationships are facilitated by an endocrino-
logical mechanism involving oxytocin, a hormone required for bonding in
parental and sexual relationships across mammals. We measured urinary
oxytocin after single bouts of grooming in wild chimpanzees. Dﬁtocin

levels were hiﬁher after ﬁzmrmnﬁ with bond Eartners cnmeared with non-

bond Eartners or after no gmnmjngi regardless of genetic relatedness or
sexual interest We ruled out other possible confounds, such as grooming

duration, grooming direction or sampling regime issues, indicating that
changes in oxytocin levels were mediated by social bond strength. Oxytocin,
which is thought to act directly on neural reward and social memory
systems, is likely to play a key role in keeping track of social interactions
with multiple individuals over time. The evolutionary linkage of an ances-
tral hormonal system with complex social cognition may be the primary
mechanism through which long-term cooperative relationships develop
between both kin and non-kin in mammals.
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The human emotional brain without sleep i a

prefrontal amygdala disconnect

Yoo et al. Current Biology 17, R77 (2007)

Sleep control > Sleep deprivation
M Sleep deprivation > Sleep control

Current Biology
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prefrontal amygdala disconnect
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