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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 MNATURE | WOL 388 | 17 JULY 1997
performance Impairment  pawsonA, & Reid K. p.235
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Figure 1 Scatter plot and linsar regression of mean
relsthe  parformance  lewsls against &, tme,
batwean the tenth and twenty-sixth hour of sus-
mined waksfulness =128, FP<006 A°=097]
and b, blood slcohol concantrations up to 013%,
[Fiz=b4.4, P< 006, R*=053}
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Figure 1 Scatter plot and linsar regression of mean
relsthe  parformance  lewsls against &, tme,
batwean the tenth and twenty-sixth hour of sus-
mined wakefulness ,~1323, P<00E A =092);
and b, blood slcohol concantrations up to 013%,
[Fiz=b4.4, P< 005, R*=058).
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Table 1. Mean Sleep Duration and Seli-rated Health by Country and Sex

Men Women

I Poor : ! Poor I

Mean Sleep Self-rated Mean Sleep Self-rated

Country Duration. h (95% CI) No. Health, % Duration, h (95% CI) No. Health, %
Belgium 7.69 (7.54-7.84) 244 7.4 7.90 (7.76-8.04) 261 7.3
Bulgana 7.81 (7.68-7.93) 336 10.4 8.00 (7.88-8.12) 377 141
Colombia 7.14 (7.02-7.26) ars 4.0 7.24 (7.11-7.37) 325 6.5
England 7.40 (7.29-7.52) 372 8.3 7.37 (7.24-7.49) 330 10.0
France 7.55 (7.42-7.68) 12 6.4 7.73 (7.60-7.86) 322 134
Germany 7.39 (7.26-7.52) 309 10.4 7.60 (7.48-7.71) 372 6.5
Greece 7.86 (7.74-7.98) 350 3.7 787 (7.75-7.99) 371 7.5
Hungary 7.55(7.39-7.71) 216 8.8 7.55 (7.42-7.68) 323 12.4
lceland 7.21 (7.07-7.34) 204 7.1 7.56 (7.43-7.68) 337 6.8
Ireland 7.21 (6.98-7.44) a7y 11.3 7.67 (7.55-7.80) 329 8.2
Italy 7.58 (7.49-7.67) 641 8.0 7.71 (7.64-7.78) 1092 145
Japan 6.20 (6.03-6.38) 172 38.4 6.09 (5.92-6.26) 186 45.7
Korea 6.80 (6.64-6.96) 208 35.6 6.86 (6.75-6.97) 440 427
Netherlands 7.79 (7.65-7.92) 275 8.7 7.92 (7.81-8.04) 404 89
Poland 7.24 (7T1-7.37) 12 4.5 7.42 (7.30-7.53) 300 105
Portugal 7.72 (7.61-7.83) 431 10.7 7.84 (7.73-7.95) 431 16.0
Romania 8.04 (7.91-8.16) 337 12.8 7.72 (7.60-7.84) 365 279
Slovak Republic 7.76 (7.66-7.86) 511 8.6 7.59 (7.50-7.68) BE3 9.8
South Africa 7.26 (7.12-7.40) 268 14.2 7.71 (7.57-7.84) 289 12.8
Spain 8.02 (7.87-8.18) 215 6.0 7.82 (7.68-7.97) 257 7.4
Taiwan 6.61 (6.43-6.79) 162 18.5 6.51 (6.33-6.68) 171 3.0
Thailand 6.95 (6.82-7.08) 306 25.2 7.08 (6.98-7.18) 520 23.3
United States 717 (7.07-7.28) 463 4.3 7.08 (7.01-7.15) 1069 4.7
Venezuela 7.32 (7.19-7.44) 323 2.8 7.31 (7.18-7.44) 309 39
Total 7.45 (7.29-7.60) 7532 10.1 7.49 (7.32-7.65) 9933 136

Abbreviation: Cl, confidence interval.
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= Predominantly Caucasian = 7960

T t I I t = United States (US), Canada (CA), United
0 a S e e p I I I I e Kingdom (UK), Australia (AU), New

_ _ _ Zealand (N2)
Nighttime sleep + daytime sleep = Predominantly Asian = 20,327

= China (CN), Hong Kong (HK), India (IN),
Indonesia (ID), Japan (JP), Korea (KR),
Malaysia (MY), Philippines (PH), Taiwan
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Sleep Duration From Infancy to Adolescence: Reference Values and
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Ivo Iglowstein, Oskar G. Jenni, Luciano Molinari and Remo H. Largo
Pediatrics 2003;111;302-307
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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.

;g g fLE & Sg - P Q ? A ;; \f*): r.; ;’ (é) - Cohen 5, Dovle W1, Alper CM, Janicki-Deverts D, Turner RB.
Eg g E!! 35‘; ii ’ﬁ ;'; § ;;’ ;Q ‘Q F 7 L:‘ {5 !{( ni Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen@cmu.edu
wom asEnLEEZanE o
2‘ gg (rg ;:l z! %4 }E ;7')‘ 2; S 5, § gé ;; 'i e N BACKGROUND: Sleep quality is thought to be an important predictor of immunity and, in tumn, susceptibility to the
% FE ;)3‘ ;3:{ :_13 ,‘; 2 {_‘ g J; 0 ;)‘ 3{ l’ g) 2 4; common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
SL) l: = ; )5\ » g ﬂf[ﬁ ::'i Q\l 9 ‘,l‘ .1l- ; ?){ E associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range. 21-55 years)
7 BRAE M- SRMLLE D2, 98 g &
2IIEBHD | [EEALEXL D558 m volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
92 } e DA g ~ ;q Ly _« m‘ efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
% ; 2; 'Z: ‘EF @) % (‘;-) 5 Q ® é ;}) -g scores for each sleep variable were calculated over the | 4-day baseline. Subsequently, participants were quarantined,
BSZEA yis 8 SIA8N U administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
-,} 33 S f) x?{ ‘g :"] 2 g fé % £ g the presence of objective signs of {llness) on the day before and for 5 days after exposure. RESULTS: There was a
_i;x; l)l':?; Ef- E % % “ ﬁ: i e g 0’) @ graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
z 2; : ﬁ !}C‘ l:é a-}; g:'; ;_f g, :} [g confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
REYCAD g W .mmS v j‘ association with sleep efficlency was also praded: participants with less than 92% efficlency were 5.50 times (95% CI,
/;’ :S E ‘} ;‘E_ ﬁ 5 ?’E "; - g % fC‘ "’ < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
{-’f % };‘ ﬂf f':f ;—l ?: %— 'é % :’ é explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
n %‘ f;_’ ;:( g P TJ *_ ; ;‘_’2 fg é ? socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
= % tf !a ’;f 5_}’ + ;7; Li\ “ f: ;’ 2 ;C' % F» associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
; g ;C\ %\: 1 .'-.,‘) .’.. 2 g (!é 5_3) ’,.”: 7‘)j v% : 'fo\ exposure to a rhinovirus were assoclated with lower resistance to illness.
Bi38i+tamSERERRHGE
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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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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.
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» TLC (Therapeutic Lifestyle Change)

 “The Depression Cure: The 6-Step Program to Beat
Depression without Drugs,” by Stephen llardi.

* 1. Omega-3 Fatty Acids
* 2. Engaged Activity

* 3. Physical Exercise
e 4. Sunlight Exposure
* 5. Social Support

* 6.Sleep


http://www.amazon.com/Depression-Cure-6-Step-Program-without/dp/0738213136
http://www.amazon.com/Depression-Cure-6-Step-Program-without/dp/0738213136
http://www.amazon.com/Depression-Cure-6-Step-Program-without/dp/0738213136
http://www.amazon.com/Depression-Cure-6-Step-Program-without/dp/0738213136
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IMF Working Paper

Can Women Save Japan”?

Chad Steinberg and Masato Nakane



Figure 16. Female Labor Participation Rate by Age Group
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Figure 16. Female Labor Participation Rate by Age Group
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