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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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Zenkokuyougokyouinkai. Report
18 on the daily life and sleep of
pupils and students; 2007 [in Japanese].
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HRIIB 73 DEETI

Follbaryhbe— L TEEHA,

EMEDAZ— N NTAL S E

DR EEEZTHDOIESLTTLLEDY ?

Hipt-bgc T8 2 /HELENID

DR EEEZLTZOTIEIHY /A,

ENNT EARBIBH Y F90°2

a4

HEAD & SR ORI T,

P FEVEBICHET 206 TY,




B P24 VO B [E Tz
@Jb\fb\énﬂ‘y NS EALAN

B BRI
BRI < R & . RITE< E'J*Fﬁﬁﬂﬁk N ET,

BREECA i | mENKEI 3 B mifE
g |(EEESE p-o<Y
mi% | B A EligelH1b s
£H |#IhX RN

E MI24EEI W OB FEI CIZBIVWWT WA ueR Yy B TIXRWVWO T,



€——Lights Out——><

IS

RRGHEY X L (HEE-REE, (K&, RILE /)GD’FEEEEH?F

15.0 ==

Light On

S <€—Lights Out ‘.’

00 ml)
1N

10.0

5.0

12
Time Elapsed (hr)

1% Hydroxycortncosteronds in Plasma Jiii=e

~EHRILES

~U LBEIR (BERUNLBEDAR)
~/ VU LLBEER (SyRYER-T,
12 18 0 6 12 (B3 SADKR)

BADIT
=)

8 12 16 0 24 4 8

Hi24. SEEMO LKL 0 7 CIFOBRXE

h !
M2amRIcU vk <. FHIZHEBRILEY

o JII-

[ K



RAE#ER") X L (BEHR - E.EE &a. 't)b-—/)w*EEEEH?F

<—Lgh( s Out >< Light On «:——luN s Ot =D tmen
e yJ" :

T

00 ml)

%ﬂm)
37.5

& 5 N N ! g o
ity i AR /
> z i AT v R Ve
—~ - A Y T 7 ‘P
B, -," R TR [ BN 3 : |
Lt - - T
v o e ALY I
i £ X '
5.0 9 rioy 1
R )
iy ! uhe
i Sy
i 3 /
30 b A
-:N‘_ e

TmcElp ed (hr)

36.

ol

24
Time El sed (hed

SRR LERBLTOBOK
£ KR T

1 iR E =
| AT b=
T e
TTEERLEY
| L ABE (BEBRLASSEOAR) —24hF{E
BEER T/ Y LLER (FyRYEST,
12 18 0 6 12 (B83) SDHE)

BADIT
=)

124, SEERAMD A HREFE I :"”*:'ZTE'J( ko EREE
M24BMISUEYE gl A IDHECEDRILEY

[ K

o JII-




[ERFLKE]BREICHS

ABOEFEVU X LEIVNO—ILT DERRETHE. 1880 24 565
DY A IVICIESTLD . FDIHRDBREX _EHEBE. X5

DOHERE TR I DTECIOTERVXLZ1H2455E R
BULTL\D.

R o BB BmCEBE AT

XN FAeFEt
PH5. iﬂSUZAU)ﬁ
i, ERCEEE. FE.
FILEL DB X LG m

EICRA5T3 ~_ NEWSWEEK 1998. 9. 30



<

— — — e —
e —= e —m
— - e et S——— e a—
——— ————— - —

.||

I
n'

P

!
l'

|

|

Il
I

—_— e —_——

——

2m —

,'i'
|

BINEH, MNRE

Nk

1987, N

3—47R |EE==EE= =
LI | eV —=
XL | e
(LB = BT S
sm—| ——mr = = =
DEMNTF === _T=
Y | e T
4. - Ee—=-==
° = = =

g
IJ'I'
i,

|
|

f}?':'ifx
uf:

YLD
E<
IThET
(FV)—32)
B ME R
(F1)—) I
EB(S50)T 5,
Y AVl
& KBFET
&
Hth Bk oD FE HA
ENDETY,

HIEath, shiEfES, 1985, No.1

Iy
u;L’

ll
i

—— ——

|
I- "

!

|

\
l

3%

I
;

|

il
|
i H

7

mll
I

i -
|

&

}.

j
,'lf!,
"

-
-~

|

|
:

I,
|
I !
II
Al
|
| |
,fl!l'
’l

i
"y

j
|
I:'I'I'II}

|
:
|
|

|

o
I
f"'

|!

|

d

|

<

I

/
|
. .'l’!h“ |

|

:’;
'Il.i:.'i'

!

:
|

|

4 g

I8
I
|
i[F
"

|
l
B

e

lt "




:'18 0B 18 206 asaial8 %I

[ = EEE
N N[ e S
§ e UZXL 1 HickBE bEHY
SR 1
A ZLOMERE
, | F sh RS O OB
o | R | mg | R ATAR RS % 35 & 8 8L
LN~ (LB, BHOBMECE
A Gt RELCRRE T2 &, &
| RS X UEIRESE E 3
— L (hEY) . Hite DR BRI
. \@“E_l/\ | 5 | B BIREDE % BT 5 &
A b VEER RS & DBEIRHSE
i = n5 (FE).

AWE-EFHH—., ATRIBEKHEZEREZE., 2000, No10,



[ERFLKE]BREICHS

ABOEFEVU X LEIVNO—ILT DERRETHE. 1880 24 565
DY A IVICIESTLD . FDIHRDBREX _EHEBE. X5

DOHERE TR I DTECIOTERVXLZ1H2455E R
BULTL\D.

R o BB BmCEBE AT

XN FAeFEt
PH5. iﬂSUZAU)ﬁ
i, ERCEEE. FE.
FILEL DB X LG m

EICRA5T3 ~_ NEWSWEEK 1998. 9. 30



&
Mar —i%ﬁ,a— % ;B%
o = % Fe R iy ] [
T2 R &R HIZEL.

= T RIEHEHT
™ -~y
Mar{ ——— T, 2 *
B
e E (j: EE% o
Jun e N E
<
-
e W
I, S
"‘".’1-.-
Deo - e X
T Ep—— Th Kant Myriam Juda,! Martha Me
. o - omas ermann,’ riam Juda,! a Merrow,?
7.4 /.b /7.8 and Till Roenneberg™*
REE AR BSF ST 'Ludwig-Maximilian-University
Goethestrasse 31
. D-80336 Munich
Current Biology 17, 1996-2000, 2007 g0 Germany
The Human Circadian Clock’s 2Department of Chronobiology
Seasonal Adjustment Is Disrupted University of Groningen
by Daylight Saving Time 9750AA Haren

The Netherlands



|EE HEF) FOE 4 HmRITClLee--
(Yz‘)ggg;ak% HRAAXBDA-68% 1384 FEE{TEI A £ B AT RENME
Clanfottid | (57 OBHEEES1A | EEANE . RBDE. 1F45LETL,
Wolfson i5 (2003) | REEEMSKEFEE BRSADLEESLTENET,

Gaui (2004) BEDI-8FE1572 N | moodiness (REELS. T, FHEEE) EDBEEMN B FTHL,
J H (2004) BAOPFEE13A BELAD 1 ETAS145 1 DHEENEES,

Cacii> (2005) TIVADFEES2AN EEVLLRENIREFEIEMEL,

Gaina (2006) ELDOHFEEEIBA AR, GEERHE. oo 0ES, HBhOES EEE,
Gaui (2007)

HED12-138%1332.A

TBL-RIFETOMERN S BHRER. #UERFLSL,

Susman 5 (2007)

KEDS-13:E111 A

BRTRASMNITE. RAER. TEICEI SME. THE

FLREL . K REREELBET B,
N o
EREA AR SN AN EOBREE T

H4EE 2006




1764 A ROEKTRE) X L

18:00 0:00 6:00 12:00 18:00 24:00

12.4
21 00>

11.9
22007

11.6
2300

11.2
>2300 -

18:00 0:00 6:00 12:00 18:00 24:00



1764 A ROERTEE )X L

18:00  0:00 6:00 12:00 18:00 24:00
12.4
21002
11.9
22007

RS LU TIXERIRFFREIAVED

EMIBREIZEICKWOVERITEDEY | TITIEC 7L !

18:00 0:00 6:00 12:00 18:00 24:00



Total sleep duration [hours]

20
19 -
18 -
17 -
16 -
15 -
14 -
13 1

11 4
10

o =] D w

Total sleep duration

13 6 8 115 2 3 4 &5 & 7 B 9 10 11 12 13 14 15 18
Age [months] I Age [vears)
Sleep Duration From Infancy to Adolescence: Reference Values and
Generational Trends

Ivo Iglowstein, Oskar G. Jenni, Luciano Molinari and Remo H. Largo
Pediatrics 2003;111;302-307

20
19
18
17
16
15
14
13
12
11
10

o =l @



5-4 {tFRZEDEEFHARTE DR IR
(B5R8 -53)

I R S fe

10:30
10115
10:00
9:45
9:30
915
9:00
8:45
8:30
8:15
8:00
7:45
7:30
7:15
7:00
6:45
6:30
6:15
6:00

g
C
S
NEK,
us U hPPEFNo éS
USHUK l\ﬁ%
UIQ‘-"S uk NoH A Ag;
G F USUS U K AFFr
J (8:39)*% No 5 AFTyK
J(8:24)* G No G A
G F us
G
C
J (7:25)** g “No
J (7:14)%* us US
BRI K EERETE No
FEhtz9—(CDO) B j EggH:*
WL o ZEEAR SR '
10 11 12 13 14 15 16 17 18 (&%)
i

Olds T, et, al. Sleep. 2010 :33(10):1381-8. & 1) —BfoiE
*+ESREHES [Tl 18FE RE - £HE04EE SERECET 8 LV
W EEEA OFFRFRRS [T 20FE REERORBRE Y — 15 AWERSE] &

AlF—-ALSUF
B : N)bF—

Br: 7SI
C:Hhr+¥e
F:4232R
Fr: 222X

G: FaAY

H: N2HU—
N:Za—3J-FURK
No: /Ibox—
SIAAA

Sp: ANRAY
Sw:ADI—F
UK: AFUZX
US:7XAUAB
J:B&




7

EAR D LB ~D

4 FFfEFER T 6 Me (8, 12855 FElR & Lk
NFEDaNFy —VETARE (=B .
Uﬁ?/wmmﬁiﬁT(ﬁE%ﬁT)

__':HE@E:F ji{ﬁwﬁzﬁﬁu\\
— THHERET (FERR)

R RIENE LR (B L)

AR

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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Short sleep duration is & 7 8 9
associated with reduced Average: nighty sieep (rs)
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

Department of Pediatrics, Tokyo Kia study investigated the daily lifestyle habits that affect physical activity in young children.
Shakai Hoken Hospital. Tokye, Japan

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
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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
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Late nocturnal sleep onset impairs a melatonin shower

in young children ASMDLTAS,=_V R WMET

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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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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