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HARD/Nh2EDOBRKREFZR 02 (H+/%+)

1, 244 | 3, 44 | 5, 64&E4E HeE AR

2014 | 21:21/21:20 | 21:36/21:39 | 21:55/22:03 | 23:12/23:21

2008 | 21:23/21:20 | 21:37/21:41 | 22:00/22:07 | 23:06/23:21

2004 | 21:35/21:27 | 21:50/21:48 | 21:58/22:08 | 23:12/23:24

1994 21:37/21:41 | 21:55/22:04 | 23:28/23:19

1981 21:21/21:16 | 21:46/21:48 | 22:43/22:53
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HARD/NPZEAEDOBRKRREZ PSRN R TRV, 2F Y BAD/NFFEETE S LD T,



YPE

1935-36%

B A
X RF
AB
MERZIOE—S
oL EVVELERZ
BREDKIE
¥ARERR B (RME) 1ma
KEERR R (RRE) 285
HEEREFM (M) 3mE
YEERR R (/M) 45
Y EERR R (RRE) SEa
HEEREFM (M) 6mE

1935-1936
64 A ~8i%
5624
19:00~19:59
22:00~22:59
364 A
12:19(10:53)
11:40(10:55)
11:18(10:58)
10:55(10:52)
10:55(10:54)
10.49(10:49)

DR A E B
- &£2003%
(ABEELQR. SBE)

2003
64 A ~ 9%
105944
21:00~21:59
2:00~2:59
6%
12:06(10:20)
11:05(9:41)
11:03(9:41)
10:45(9:42)
10:19(9:44)
10:11(9:45)

=& D LEER

70%ERTIZ H LA HE
REFEIEHRET
38 RV, &
Fi] e RS B 1] X L By
Fﬁi DJsJ:ﬁL\o

BT [ 7R ] D R
R BZ R
ETH#H-oTL
5! 7



<FBPADLRSFE D ERRLER>

W 2285 L& O 19 ~22 O 19/ LLRI

718% 6%| (n=493)

7S5 R

RAD*

48% 36% (n=500)

1xUz* [ 42% 33% (n=490)

0% 20% 40% 60% 80% 100%

* P&G Pampers.com IZ&BEHE &Y (200445F3-4 A £, XH0~36/M A DFit)
o ISUN—RFE AR RN (2004512 B EHE . XtHR0~485 A DFif)



RI10BFLARFIZFAER T A3 IR DEIE

F—AFSU7 1999

FE4 41980

E4 %1990

Kohyama b #ERK 1999
Kohyama b EfNTH 1999~2000
B4&/MR &R @17 22000

B A/ 4@ 1522010

0%

10%

20%

30%

40%

50%

60%



176y ARDERTEE )X L
18:00 0:00 6:00 12:00 18:00 24:00
12.4
200>
11.9
2200

AL TIXEEREFE AV

EMIBFEIZEICKWOBRITHEDOEY | BITIEC O !

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



12

10

ERRMEM

o ] T T T T T T T |
0 4 8 12 16 20 24 4 8

e B B s B 20
Knauth, P. & Rutenfranz, J. (1981): FA4 Y ORBER. @AHH 2332 H

ERERREIZEISOBRFHEDOEY | WITHEC AL !



E5-1 B&FA (10&ELE) OFBOERFR &
22BELAIBICREEZTTVS ADHERE

) (%)
L 100

80%6? tl‘(igﬁiﬁ (i
= R {IqAY=Tpyi
SN DENY ! WAT
LR !

480 |-

Eh b Ah
I (2754 C R
-8 22 FLBICEZTTLBADES H% Fﬂﬂ 75“})&0 —C L/

420 20

-@- EERIFAS

400 L 1 | | | 0
1960 1970 1980 1990 2000 2010 (£)

FDo

NHK BREEHMAR . BEE (MREFRFHE| KUEH



= Predominantly Caucasian = 7960

T t I I t « United States (US), Canada (CA), United
0 a S ee 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

0-364 ﬁ . 2007ﬂ£d)§ﬂ§ (TW), Thailand (TL), Vietnam
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http://www.jnj.co.jp/index.html
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BARDFELAQERKHIZEVSZORATREDES! ?
BARLYILRVWBEZESTH, BRKYLEREDELNH S, MEDICAL CENTER
HRALTOELETO, BEORS, BE+ROEYD RS, mKEZ
Nap duration Total sleep duration (nap + night sleep) Sleep onset time
Australia 2.00 13.16 19:43 «—
Canada 2.00 12.87 20:44 «—
China 3.00 12.49 20:57 «—
Hong Kong 314 12.16 22:17
Indonesia 3.36 12.57 20:27 «—
India 341 11.83 22:11
Japan 2.19 11.62 21:17
Korea 249 11.90 12:00
Malavsia 3.27 12.46 21:47
New Zealand 2.70 13.31 19:28 «—
Philippine 3.53 12.69 20:51 —
Singapore 311 12.36 21:38
Thai 2.81 12.71 20:53 «—
Taiwan 3.3 12.07 22:00
UK 2.61 13.10 19:55 «—
USA 3.18 12.93 20:52 «—
Vietnam 3.67 12.99 21:44

Made from Mindell JA, Sadeh A, Wiegand B, et al. Cross-cultural differences in infant and toddler sleep. Sleep Med 2010;11:274-280.
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1980 (HAR/MNRZREHE 39% 51% 51%
1990 (AA/NRREH= 47% 61% 61%
2000 (AR/MNRREH=) 47% 64% 64%
2010 (AAXR/NREREHS) 6% 26% 45% 64% 64%

2013 (48H) 70% 80% 90% 95%




Local sleep in awake rats
wan o vo e aris 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 pressura low g:f:g pressure high )
Parformanice arrors low rmance arrors high Figure 1 | Neuronalactivity in the rat brain. 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

w 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 Motr ;- Paroml in the OFF state correlates with the pressure to sleep,

SRR 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 off” 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
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Fatigue, alcohol and MATURE | WOL 388 | 17 FULY 1997
performance Impairment  pawsonA, & Reid K. p.235
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Figure 1 Scabter plot and linsar regression of mean
relsthve parfomance  lewsls  against &, time,
batwean the tenth and twenty-sixth hour of sus-
tained wakefulness ,.=1329, P<00E A*=087);
and b, blood slcohol concentstions up to 0013%,
[F 2s=54.4, P< 0.06, A*=0.59)
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Health in a 24-h society
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METED=TSRAAR TR Hh—, TOI-IF7I)L

TA—ABDEEA1)IL]

mALE

S, AN—AX ¥k

IVFXL O —DERLRRIEFPITTEENT
RWNF=CEMNRRAEEZ N TS (Rajaratnam &
Arendi, 2001. Health in a 24-h society. Lancet

358(9286):999-1005.)
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Map showing economic costs of insufficient sleep across five

OECD countries
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* Learning increases sleep needs. (Yanagisawa
2018 nature)
» Quantitative phosphoproteomic analysis of the

molecular substrates of sleep need. Nature
volume 558, pages435-439 (2018)




Arm immobilization causes cortical plastic changes
and locally decreases sleep slow wave activity

Reto Huber!, M Felice Ghilardi?, Marcello Massimini!, Fabio Ferrarelli!, Brady A Riedner?,

Michael ] Peterson! & Giulio Tononil NATURE NEUROSCIENCE VOLUME 9 | NUMBER 9 | SEPTEMBER 2006

a Immobilization condition b Immobilization/control
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+15
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Local sleep and learning

Reto Huber', M. Felice Ghilardi*, Marcello Massimini' & Giulio Tononi'

'Department of Psychiatry, University of Wisconsin, Madison, Wisconsin 53719,

UsA
*Center for Neurobiology and Behavior, Columbia College of Physicians and

Surgeons, New York, New York 10032, USA NATURE | VOL 430 | 1 JULY 2004 |
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Location-Specific Cortical

Activation Changes during Sleep 7*®*&E§%—':s @ﬁ@@%&ii
after Training for Perceptual Learning EBRIT AElEFEEZLTHSLN.,

Yuko Yotsumoto,-257 Yuka Sasaki, 457" Patrick Chan,1-2 “'a)ﬁia)iﬁflﬁb‘;ﬁgjj-é a’%i

Christos E. Vasios,* Giorgio Bonmassar, " Noaomi Ito, 2 -dsm
Josa E. Nafez, Sr.,* Shinsuke Shimajo, = Aits o
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Biol Psychiatry. 2010 Dec 1;68(11):991-8.

Sleep deprivation facilitates extinction of implicit fear generalization and physiological response to fear.
Kuriyama K, Soshi T, Kim Y.

Source

Department of Adult Mental Health, National Institute of Mental Health, National Center of Neurology and
Psychiatry, Tokyo, Japan. kenichik@ncnp.go.jp

Abstract

BACKGROUND:

Neuroendocrine hormones, which regulate both homeostasis and stress responses, provide homeostatic
recovery and sleep suppression to brains under stress. We examined the effects of total sleep deprivation on
subsequent enhancement of aversive event memory, implicit fear recognition, and fear conditioning in healthy
humans.

METHODS:

Three different recognitions (explicit event, implicit emotion, and physiological response) were assessed in two
groups of 14 healthy young volunteers (sleep control and sleep deprived) with aversive (motor vehicle accident
films) and nonaversive episodic memory stimuli. Both groups were tested on Day 1 of the experiment and again
on Days 3 and 10; the sleep-deprived group was totally deprived of initial nocturnal sleep after the first trial on
Day 1.

RESULTS:

Event recognition performances were similar in both groups throughout the study. Implicit fear recognition
remained high for aversive stimuli, with generalization of implicit fear recognition occurring for nonaversive
stimuli on Day 3 in the sleep control group. Physiological fear and generalized fear responses were observed for
every episode, and delayed enhancement of physiological response was only observed for misidentified
aversive episodes in the sleep control group on Day 3. However, in the sleep-deprived group, generalization of
implicit fear recognition for nonaversive stimuli on Day 3 and all physiological and generalized fear responses
on Days 3 and 10 were comprehensively extinguished.

CONCLUSIONS:

Clinically, trauma-exposed victims often experience acute insomnia, indicating that such insomnia might provide
prophylactic benefits in reducing the development of posttraumatic stress disorder via extinction of the fear-
magnifying effects of memory.
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Total sleep duration [hours]
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Total sleep duration
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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
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SLEEP DURATION RECOMMENDATIONS

/NROHERERRERE (B0 RE)

LR (4-127 H)  12-1655H

1-27% 11-1485H
3-52% 10- 135
6-127% 9-12F¢fH]
13-187% 8-10HF[H

: Paruthi S, et al.: Recommended

S t t ’ ft’ Amount of Sleep for Pediatric

: Populations: A Consensus

N:m .::fmh m;gfg mggm sggfe owerowr  pour  oucensous Statement of the American
T Academy of Sleep Medicine. J Clin

Sleep Med, 2016;12:785-786.
SLEEPFOUNDATION.ORG | SLEEP.ORG

Hirshkowitz M, The National Sleep Foundation's slee ethodology and results summary, Sleep Health (2015),
htt; 010
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The Human Circadian Clock’s
Seasonal Adjustment Is Disrupted
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Natural Sleep and Its Seasonal
Variations in Three Pre-industrial

Societies KRG DEFDIEY

Gandhi Yetish, Hillard Kaplan, Michael Gurven,
Brian Wood, Herman Pontzer, Paul R. Manger,
Charles Wilson,

Ronald McGregor, and Jerome M. Siegel

Current Biology 25, 1-7, November 2, 2015
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Yetish et al. find that hunter-
gatherers/horticulturalists sleep 6.4
hr/day, 1 hr more in winter than in
summer. Onset is about 3.3 hr after
sunset, and sleep occurs during the
nightly period of falling
temperature. Onset times are
irregular, but offset time is very
regular. Little napping is seen. Light
exposure is maximal in the
morning, not at noon.
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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 normal 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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7 BRI - S MLl L D2, 968 ("
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P KEDA E . Ay’ ﬂ; efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
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associated with reduced Aumermge nighily sieep hrs)
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 nightly
index. sleep after adjustment for age and sex. Average nightly sleep values
PLoS Med. 2004 predicting lowest mean BMI are represented by 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-
suhjec t correlation.
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Late nocturnal sleep onset impairs a melatonin shower

in young children ASDLTASF=2 3BT

Jun Kohyama
Department of Pediatrcs, Tokyo Medical and Dental University, JAPAN.
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Yasuniwa, lzumi 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): e15330.

HelLa #ifa * Z< O XIZ#HE, LDIRIFELLLUIRIBECHEB. LLUIRIESAE YO ATEENIEX,

* N FERER
e R, EhERE
(F&E<. thDEH
fat &L THA
BREICAHIE
JEZERL., A
fatLTcontE%:
¥,

L/D L/L

BBV LBRBEOZELIBEERERERBL =, LR

R X LLERIETEDREEZRLT-
o)ﬁf;bfs Alﬁ'ﬁ@mw%’&'%?]‘\“gbf:o




A=
o CCAERBOMNCTIARIEEYMY



BEIERRT AHERER — OV R
O RITINAIZ
A= %! e IREBIZLTULNS

o
Thalamus Cingulum hippocampus

FMEEINT D R D o=

Neocortex Caudate nucleus

1
i
S0
3
58

Hypothalamu:

Olfactory and
entorhinal

tak=2 R 0OE L %

Deep
cerebellar
nuclei

Hippocampus
bz C rebellar
cortex

(Z47. WHWG. P Y
= VASHVEERER)  por-omgroEB
— TRIPOREBMORELIZFE =&Y E'":'-d-é”
L SEETBETSSAUN)
— BEETHRMNEARRE
MBHEE. FRES. SRoES)

EELTHY, BLOBHBAREVEISTRT

N

EEDAY 7 BERIRAE 1B p i HERAE B ORKER FREE L 7o L LEERR



 $%%%

~(7‘/l~

_§$3% ‘

HiL

. gor=- /#’ﬁ:’é¥'®5&*§
772)

SR 4L

EF

WERRA D P

ﬁmg_/w%¥®wﬁ

WAL BIEBET

| EETFRAECLBTEL
'*ACVWtDb“/gmﬁm

*tnr_/W#mﬁ%kJ%

EE‘H&T

 RBMOET
BP0 b = BOET

MWMQAﬁm%AL

'J;zﬁ'rid) iéjm

:gzsegtrim a0

HrERE D EE N

RELIC & B
DT

HEFHDET
CIRSTAE
| EEME I
L= HAID ANy
WEE DB
o DgERE - ETENTE
- RHICSEE
 BIEITAEE

gg&m%m




KO fE(EEE

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 5-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 II 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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Earth at Night Astronomy Picture of the Day
More information available at: 2008 October 5
http://apod.nasa.gov/ap081005.html http://apod.nasa.gov/
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Earth at Night Astronomy Picture of the Day
More information available at: 2008 October 5
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Abstract

Sleep and wake have global effects on brain physiology, from molecular changes
and neuronal activities to synaptic plasticity. Sleep-wake homeostasis is
maintained by the generation of a sleep need that accumulates during waking and
dissipates during sleep. Here we investigate the molecular basis of sleep need
using quantitative phosphoproteomic analysis of the sleep-deprived and Sleepy
mouse models of increased sleep need. Sleep deprivation induces cumulative
phosphorylation of the brain proteome, which dissipates during sleep. Sleepy
mice, owing to a gain-of-function mutation in the Sik3 gene 12, have a
constitutively high sleep need despite increased sleep amount. The brain
proteome of these mice exhibits hyperphosphorylation, similar to that seen in the
brain of sleep-deprived mice. Comparison of the two models identifies 80 mostly
synaptic sleep-need-index phosphoproteins (SNIPPs), in which phosphorylation
states closely parallel changes of sleep need. SLEEPY, the mutant SIK3 protein,
preferentially associates with and phosphorylates SNIPPs. Inhibition of SIK3 activity
reduces phosphorylation of SNIPPs and slow wave activity during non-rapid-eye-
movement sleep, the best known measurable index of sleep need, in both Sleepy
mice and sleep-deprived wild-type mice. Our results suggest that phosphorylation
of SNIPPs accumulates and dissipates in relation to sleep need, and therefore
SNIPP phosphorylation is a molecular signature of sleep need. Whereas waking
encodes memories by potentiating synapses, sleep consolidates memories and
restores synaptic homeostasis by globally downscaling excitatory synapses4-6.
Thus, the phosphorylation-dephosphorylation cycle of SNIPPs may represent a
major regulatory mechanism that underlies both synaptic homeostasis and sleep-
wake homeostasis.


http://www.nature.com/articles/s41586-018-0218-8#article-info
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