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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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forced to stay awake, and that the basic unit of sleep is the electrical activity of
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Fatigue, alcohol and MATURE | WOL 388 | 17 JULY 1957
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}



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%,
[Fizs=54.4, P< 005, R*=0543).
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Total sleep time

Nighttime sleep + daytime sleep

0-364 B . 2007 DAL

= Predominantly Caucasian = 7960
= United States (US), Canada (CA), United

Kingdom (UK), Australia (AU), New

Zealand (N2)

= Predominantly Asian = 20,327
= China (CN), Hong Kong (HK), India (IN),

Indonesia (ID), Japan (JP), Korea (KR),
Malaysia (MY), Philippines (PH), Taiwan
(TW), Thailand (TL), Vietham
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Total sleep duration [hours]
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Sleep Duration From Infancy to Adolescence: Reference Values and
Generational Trends
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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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Sleep habits and susceptibility to the common cold.

Arch Intern Med. 2009 Jan 12;169(1):62-7.
THMU ~ 5 ? HSEHASHADD Cohen 5, Dovle W1, Alper CM, Janicki-Deverts D, Turner RB.
BEC2IVLBMMES -"HRXoT @R
o S Il :75::0).?!‘/'.\#’!(
BB MHOBEKELXKCBA Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA. scohen@emu.edu
MBERRRENIDODSKERELCZENVE
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é ?5 %) T;E ’il lg :;E g’r ;, /; ié‘, :f_i E“:) ’? 1 ,' " BACKCROUNIY: Sleep quality is thought to be an important predictor of immunity and. in tum, susceptibility to the
ot ‘D N B D 4‘ common cold. This article examines whether sleep duration and efficlency in the weeks eding viral exposure are
?ﬂ P {»gg 5 ?E‘M A {) T‘i‘gl{‘ 2 ed with cold Hbﬂ.{tyMEI'HDI]S.APtaI f 153 heal I-]J:.jlliu'n:l e -55 years)
- 7R Al - A * O assnclat cold susc . o A total of 153 he: MET WOIMEN range, 21
HE A XA EM L1 &0 E P a e rang
7 Bl R A SRMLL L D2. 98 ("
2IIEBHD | [EEALEXL D558 a volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
92 K& DA g AL A ﬂ; efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
% T I B *AE
*: o 5 Zz H o % (?) s g D q_z scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
‘B g&\ h—: ‘;‘? fg ‘/S &' g ‘l -}J }‘i‘ " ’; U administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
A 2 - . ~ < -
< 5'5 S 0 % ‘g j] g é g (“1 ;‘; £ 3 the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
' 7% ] )
i}: g /,i_ E 5,—: % - 3 & %) g % ‘%-) graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
M S : -l | , & 5
;_ ?‘: ~ ﬁ Lfc\ l:é a; g% ;_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
R YPCAD ? W .mmS v a association with sleep efficlency was also praded: participants with less than 92% efficlency were 5.50 times (95% CI,
e iy ’ <
/"’ :_(; ‘g ‘} ;{. "‘,g 9 ?ﬂ ";J - f‘g % :() 'é < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
{.—I\ % ft;‘ 2N l,i'_‘ % < % -:é &5 g explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
5 pha LE = 5
) % fj- ﬁ gé e 2 * *\ ;&p g:z é ?Q socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
= - P L T L4
= ?g;:.‘ 55 o ERTF -,;,: < “ s .? 7 % S associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
2 W - ! v g - 14 i
ERTRISLCCERLVALD S exposure to a rhinovirus were associated with lower
% L Lo :}—1) 3 :"‘ ‘.;; D® DD r_‘. v EX toa were with | 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 mprtv.ented h}r the central group.
Dec;1(3):e62. Average nightly sleep values outside the lowest and highest intervals

are included in those categnriﬂ. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
suhject correlation.
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Early rising children are more active than late
risers

Jun Kohyama 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

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

Meuropsychiatric Cisease and Treaoment 2007:3(&) 757263
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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 {interguartile range
13—42). Higher mean daytime actiity counts were
associated with a decrease in sleep latency (—1.2 min-
utes per 107 movemnent count per minute, p = 0.05).
Time spent in sedentary activity was associated with an
increase in sleep latency (3.1 minutes per houwr of
sedentary activity, p = 0.07).

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



BADFEBIHEHAT—BHEZITHLTLVEN

®1-9 [EBIAA S A D E2E L RIEE OB AT R
() [117] SSFENAR—YEHEIE L EDRE—YSAT-F—42002) = =3 |

100 8993 %
T 87 g 8 & 87 &
B o] = S S - l & § 78 g n_.7 »
- FEHE e b e T 174 74[ 5518-=-1 |---75---T7 PSS et Rt | — e T 7
bl il (B = 2O 7] | ey MN.n.0 - E
g N | m ?‘g‘rﬁs 65 | 64 63F a1 [
B w8 ] so | sl 57 - e
60 : : o | BIW (it [l 12 5 se (54
™ — s w
[
40 ‘ .
m r
o HHHTL _HE Wi =N Ny =8 _HE E)
y ; s il A /N x N\ Z j) ') 7 5 7 B
BB TR L BEEFEEE SN ES- R B E 9 &%
£ 2 7 ¥ I £ 3 2 9 7 R 9 7 2T Y 5 F 25 F 1 49 L g |
r 2 FEZ3 A% 357 5 # T & | = Y X I I = A 7 5
& 1y TP =X LI S n gy 2 E i o - 7 4
K 7 ¥ K B F S > e

E2[E L E3057 LLE DN 12072 512



AR—YTAEE ROERKER

P a2hIIETBEINITAE

51

49

118




= #E R R

nEdYmis

G |

[UECEEVRO RN
TROH PR RUIRPO%E
Mﬁﬁfﬁ&o&omua?

J

B S8, S-= 2% 368 et
#® HOBS AR IHTEQRT
prQast | ELOOH6 0

.4003%(\ SIEeE
F?ewzm Oz

;a+14¥.§io 8
memmﬁx * ) AMPREE
e (BZT SRR
X - #..:7#__ Ot
AV HIERE - SRR
RREECREMR VL N
HO [#] Wb~ DOLNE
HERROERD [RUUME
Wht| (SEem-Lhiom
) R dRe-higeye

tp
Y

WAIERERSA IS M g

r’
—
7
o
28

R0 BRSO
UHOIRRAN 16 15° L=
fR QR Bt s
Ecmhi,_ﬁgwﬁut
SHIRY <EQEKEST
PERUTZUEENSQ° B
I #OBHNERMOETE J3
#RT ZTLBOHB NN
I HEOHERECHETY
RS A RIS
DiUaNE L) € BSOS T
FOEFEULNLE
aLyrokxy nmfé
CRERBL ORISR Y
LHE° RE £ w._wfné &
o GBITHE 1 — -
to [Ji3 Bl IFSSAFRIL
S ARIHEETE
REUT [ZCRERRER
200 A5 LBORRE
u?ﬁ,

MRS R LU
AR EENRESWES
SAMET DRONECR
RSP 4

MBI 2

PERWARD N USRS
¥R wﬁﬁhﬂﬁ%mmm\
SHACERIEERE 1"

og-i&imv.ﬁ,@q,
ﬁ.:,. ° Imaj,mnuna -2
f A HS—ooniEo
k)o &FS° Bl
SoSSEVIN 11900"
N tilb&f. BREAN)
w.tlﬂ SERAITK a.ﬂmxﬂrﬁﬁ
i HOEOFT°
m.ﬁmﬂ&m [ERIRN4E
FEN BvHUEEORK°
WEERRHIRCRE R
KBLUNOG | A0 G°

{ om_fr&sﬂmﬂmu
wﬁmswtmmw;hto
.,twwéca\
o TZ) NW%UQ:..\
or,. TrEDECEYH P
=05 #HHI0 e
QERING {nds mo@f
MRhW  URE® ST
) TR0 LR SED
T (=5 A dy) PEEO-R

.-L \x._k..). T} uo&.ﬂ._)
=]

||.;

t

I TART ) [SHS
m%mmsﬁ\ .3$miJ
304 ° EERY
: ? %arﬁ mﬁ 7

WISO)E:b‘bj:?Jﬂ]GtCh

20105%E6 A28 EEHE

FEAHRRILYEVT LS
M) B XA DROVE
24 #0200 BRI TS
I
ETEERTEG” [ mU
PRSP RE R’

ﬁﬁ_M#umﬂ

=03

0" !M'UB)
SHKIVIEE JOMED SBO[-E]® X<k o
S-REMEEURBLOL 5 B HEE R0
#?57.@*2&,\ ST & ] -
29° R A R Q<

Mﬁaﬂo\ BIARIE
d.voo_ ,Mh +25° %...up,rb_..)

w\u 1SK=< 3%&

NA— 2o ORIl
BREOMVEO MBS 12
%A ° BoRLSHREEY
SEQERPEOH TN

/

[0 RS | SRS OVOUENR G
£ :?xé,m&;;&\.ts (Z4o )




DEAISESOR TR
BRI UBRRRER S X
0’ ERP” #hQ -
NOSLRORERE ) g
SRRSO ¥
—~2RRDOPE T &
ﬂw,. T BWOR NI

Z hEDBCE D

(=5 BPHES" HIEE
QRN oD BOLH%D
MEhN UEE° ST

o) gﬁotﬂ. g &
T (=) A) do PESO-E
W(&é®\5u¢0Aﬁ

IR ) [BarSw
FESELH oS0
FERQ 0] ° ¥C30RY
) B0 Ui 2R
~ORBOHE RS S
oG 427




r2oh=2

- BEROEENMRaZESTY ., BRZEL-0THRILEY



B2 7EHEEY) X Ls (BERE - E.EE E. ﬂ'\)b%/)d)ﬁﬁﬁﬂﬁi

I<—Ugm Out ,,\ Light On E—Lights Out ‘.’

ey

~J
1

00 ml)

| [ 8" ] -
; ; . ! i ‘ ‘ N -7 , g
B 4 L - - G - ‘ i PN P T (SRR bl 5 s - B tl B reid ¥ e =
vty P iy ¢ ' ey | f el . ' :
3@'*" AT o s z LB | ' St [Ny S | S -
AR T TThEs Ry 57 TN (i Bl A\ 3 s
~ Syl St | o ¢ =t -
2 . | i N SO | A &
X —— - - - -
. . : — =
g | o 1
| 4“ | A AU 2 H o ] £ % 1
‘ | | R0 R Bl ey | P ;
37.0 it 1 |ASERPe _ R 0 e LESESEI s
5 P | AR e - DA Az Ik | = il
0 4 8 12 16 20 n 4 8 12 16 20 24
me
36.5

~HERILED

—L LREERE (BERTA D BEOARK)

~/ V LLBER (Y RYBR-T,
12 18 0 6 12 (B3 SADHKE)

4
.
. . F -
. I ‘
g 3 . a
; 3 :
A
< Tab g 4
[ Y o -
¥l s 0
et : e, W B il
- ) . .
\ﬂMF
NN-

" —24hEH{E

12 16 20 24

SO TEM24. SRS D & MRS JLFARTACRDBERNEE)

o == LY l
£ R0 AM248/mICU vt &<, I HICIZECEBHRILEY



[ERFLKE]BREICHS

ABDOEFEU X LEIVNO—)VT BEREETE. 1 B%9 245K
DY AZIICIEDTUND . ZDIEHRDRIZER LD EBH. X5
DOHERE TR I DTECIOTERVXLZ1H2455E R

BLTWS,
K  mHBE AT
;. /. iﬁﬁéﬁéo
DM

1REK T8

MR L FAREET
P®Hd EBIVALOE
S, BIRERE. &R, .,

FLELDNBYX Lty R

EICRA5T3 : NEWSWEEK 1998. 9. 30



pg/ml )(3 I\:yo)&ﬁiﬁo)ﬂl HH 5%1§®£Eﬁ%‘:$é£1t

Aok a0
DE=E 500 FEDIEIATG =T —%

700 -'f N
FEEAER (Z1EBLE. 60D ;o it U’CﬁﬁE?’éo

AR il | = o EESALBAE?
400 i
X LRARER (& 300 :
73 BB D {4 1 u:]] e Waldhauser 1988
A=Y I I =~ -
C- N U [ L1 | =
"ﬁé(ii‘n’:’(‘ v s crbbghge FEHER

Late nocturnal sleep onset impairs a melatonin shower

in young children WAMWLTASF=2 R MET

Jun Kohyama
Department of Pediatrcs, Tokyo Medical and Dental University, JAPAN.

Key words: melatonin; late sleeper; sleep deprivation; antioxidant;
melatonin shower

Neuroendocrinology Letters 2002; 23 (5/6):385-386  pii: NEL235602L01 Copyright © Neuroendocrinology Letters www.nel.edu
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Aggression, Suicidality, and Serotonin

V. Markku I. Linnoila, M.D., Ph.D., and Matti Virkkunen, M.D.

Studies from several countries, representing diverse cultures, have reported an association be-
tween violent suicide attempts by patients with unipolar depression and personality disorders and
low concentrations of the major serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the
cercbrospinal fluid (CSF). Related investigations have documented a similar inverse correlation
between impulsive, externally directed aggressive behavior and CSF S-HIAA in a subgroup of
violent offenders. In these individuals, low CSF 5-HIAA concentrations are also associated with a
predisposition to mild hypoglycemia, a history of early-onset alcohol and substance abuse, a fam-
ily history of type Il alcoholism, and disturbances in diurnal activity rhythm. These data are dis-
cussed in the context of a proposed model for the pathophysiology of a postulated “low serotonin
syndrome.” (J Clin Psychiatry 1992,;53[10, suppl]:46-51)
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Kohyama J. More sleep will bring more serotonin and less suicide in Japan. Med Hypo 75 (2010) 340.
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