R

5 EEARD =812

ZAg - gog i) R FAAY

3375 AREES <Y A M
2011410H28H

(oM WO'S ohotmokE S+ v )

nme.wsrls SRR ERED

reezancioy TBTEREN %
{BIEF 7= D
KOS

NEHFZE A ERIER DS
RERNMEZTHIIIERE 42—
FELDREZTETTHLIEREA
BAXR/PMNRFZES
CELDEFRENETAS
HEJ=F il 7



BIZOIEEHEL BEEMNEFT LY,

R4 SEREROFLENCRIETERNGLEY Hb SHRRONAROMREDL

20- 15
ﬁ" 3 P BEAE R
] 151 %ﬁ
" al
ﬁ 10" a ..l, \u.
ﬁ g dr,/ \\
¥ SHMERE % | L,Af" Y-
ILEII > L 7eepymmmmay £ d ,Tw"
. @ ”
ﬁ 'D T T | T T 7 T T T |9H|$ﬂﬁHEEEg¥ ﬁ }/
%1234567123 N _
B KEH OB — T T T T T T T T 1
, ) 1 2 1 2 8 45 1 2 3
XD (BERR 8 Bff) . RBRE (BRGOERNRED. @ER - -
(BRRR 8 BT . MisR SRR MHIREINTHNS0.58->T HEZER|| EmEERR ERHE
bRILTEAN S (RELL)ERERT HI L GEIE 8 BSR0) . SERRREIRE (IR 4 F50Y). EHEE (B

Belenkys, 2003 MR 8 B#fd) Axelssonis, 2008



Fatigue, alcohol and MATURE | WOL 388 | 17 JULY 1957
performance Impairment  pawson A, & Reid K. p.235

N _ 4 .
104 ind 1=
108 ]

g ] 100 —

E 100 a J

= ] E 095 -

M a8 ] = '

! T ]

% 0.0 g 082

= : = y

= 84 - D OER -

] ] = -

= oaz i .

= Qa4

o 12 14 18 1B M 22 24 %
OO0 O0F 004 005 008 040 042 o4
Houra of wakefuinees Blood alcohol concartration (@)

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  pawson A, & Reid K. p.235

RGN S
AT ! -
TI HL,
FEHTHRN ! -
HRE, o

Bt Fon™ ™l Tl § "™l 0T e Fo™wi | P Dl P 1§ ™8

Kaan ralative pariomancs

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).



AHDF*F—TJ—F 672

RENTEDI(E: BN, BREDIEE)

EATEELDIL: mRDIE

Mo T ==L DI

HEBEET, EOMZY . ASEZY
THOLT BHRRES



FHEIXIE 5 DOEETIX
Frlcbaryphbu— L TEEHA,

e

DA F — R T A VAT

j 5 &

DR EEEZTHDOEXESLTTLLEDY ?

Hipt-bgc T8 2 /HELENID
DR X LX LEOTIED Y /A,

ENNT EARBIBH Y F90°2

A AR D & B A DIRRR 2§~ T\

9 FWEAIZ

BT L0HTY,

E}%



B P24 VO B [E Tz
@Jb\fb\énﬂ‘y NG EAAAN

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

BRAEECA i | WENKEI 3 B miE
g |(EEESE p-o<Y
mi% | B A ElgeiH1b s
£H |IX RN

B MI24REE WO BRI CIZEIVTWHuedRy FTIERWOTT,



BRAaEER) X L (BEAR - E.EE mes RILE

Light On

/)@*EEEEH?F

S lights Oul—€—

12
Time Elapsed (hr)

1% Hydroxycortncosteronds in Plasma Jiii=e

A5 k=y
4 e
TRERILEY
L L LB (BEREAD RO AR) 0  24hEWH{E
BEER ) UL LEE (FyRUEST,
12 18 0 6 12 (%) SDHR)

] | | B ) I —40
8 12 16 20 24 4

e s
SOKTEM24. SHUMDEEBEE l’”“DE"*‘ﬁ’J
&R RAM246/[IC)EYE

Bim<. I HFICIKELLESHRILEY

[ K




FRARIGHER Y X L (H

AR - E.EE *a. ﬂ_\)b"/)w*ﬁﬁﬁﬁ—‘

(—Lghl s Out > Light On (——luN s Ol e
B .:\\,IJ‘ ' ;

E s l#llOn

T

00 ml)

%ﬂm)
37.5

\ /\ |
\ Time Elansed (he)

SEXEHRYZ Amﬁﬁwmmx
EWEFET T,

36.

s

Time Elapsed (hr)

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)

BEADIT
#H|

#1204, GESRADEHESEL 7 *:'X"':'f"d’a'*‘ﬁ”
H24FREIZ) vk

Bim<. I HFICIKELLESHRILEY

[ K

o JII-




[EHRFLKE]BEICHS

ABOEFEVU X LEIVNO—ILT DHERBETHE. 1850 24 565
DY A2 IICIHESTWVD. ZDIHROBRER LB, X5

DX ERE TR I DTEICIOTERVX LZ1H2465E R
BULTWL\D.

AR FAeEEt
PHB AEKIZLADE
£, EREEEE. 8.
FIELDBYX LG ﬂ#

EICRA5T3 ~_ NEWSWEEK 1998. 9. 30



(=]
[e7]
[
N
—
[o2]
o
=N

E e s =, e e e Week @ 6 12 % i 6 12 1) N

—_——— - — — — -

—_——— t— e e e T e T e e

I —t - - L ——

e U = it

P l— o —_—— = - ——:—_ S 25
e e e S -

'i
—
N
L\
N

i
N h
i
v
f
| ‘
M

il

Im —

‘h :—-: B _:: e — —
#H S e
e P e
,]\ fo s — —_—=
= B R i _m iy
2R = . 8 S RE S
=== =7 =Te—=—=_
E( ;4:-—__;_._:—-__-_;_—_-‘_
e = a *Li a 8 - = = e_—— -
s = e e e
—= T = — N e —e— -
—_— = = = = I —7~ —_— . . e =
L 4 3m — C e S e S Pt J —— W —m e —— = @
== e e R R T i
—t = ——_ = R —— e
= e e s E{*ﬂ#a.l.hgg EE . T e T o
= === ( U )'_ R ey =
———— T e — i~ — - JORL < = —_‘_.- = —_
ulﬁ m— | e —E—Mm "= — =——— = . 7 e e
—_— e e = —_— j— e G e P S I
e —:1;_—'—_;—_?:-._'::' — ;EEJ (7/) 60 = -__-‘:3: ‘L—_;__T-_—_—-_ -
"CZ);z:L/ = = == = e S e e o
| - = e Lo et e — e R -
= = =_- = 0) z l/‘i 2 _— = — :
‘iﬁﬂo) ‘H' == = T s | - < = e -__-T__—.
e A pe o] T N —— - e —_ e
5m — e e e e S e t—{*ﬁ%_'_ io‘- —_——= . . ="
- - — - — - —_— - —_—— — e
- _——— e == e e A —— T e Lo =
DEM === = ! =T
"G;"*(;"*L) _ = == F— - - ——m—.o =
| = o s, — e R~ il
& & e R e mﬁw;% Mo e — —_——‘_-—_:h__-
s = = — JRA e

|

|l|‘

i?- bm— e =
© EEEEE s tosvy. aean
o B 7 ERERE. ERXIUELe 20w

e T — freo-running paticrn,

+ 1987, No.5, BB, fiEdS, 1985, No.l

Nk

BINEH, MNRE



[EHRFLKE]BEICHS

ABOEFEVU X LEIVNO—ILT DHERBETHE. 1850 24 565
DY A2 IICIHESTWVD. ZDIHROBRER LB, X5

DX ERE TR I DTEICIOTERVX LZ1H2465E R
BULTWL\D.

AR FAeEEt
PHB AEKIZLADE
£, EREEEE. 8.
FIELDBYX LG ﬂ#

EICRA5T3 ~_ NEWSWEEK 1998. 9. 30



:'18 0B 18 206 asaval8 REZI|

[ = BEOE
N N\ iR S
St UXL @1 RickBE MY
| SR E 1
A ZLOfERE
, | A b RS O R R E
o | R | mg | R ATAR RIS % 35 & & 80
e (LB, SHOBMECE
A Gt RECRRE T2 &, &
| RS & VRS R E 3
— —— (hEY) . BT ORI
. \@*“E_|/\ | 5 | B BIREDE % BT 5 &
A s Ve R B & UHEIRAESE
i = n5 (FEY).

AWLE-&FHH—., ATRIBEKHEZEREZE., 2000, No10,



£
Mar —i%ﬁ‘a— % ;B%
o = % Fe R iy ] [
TR R 2R EIRL.

= Z[IHBHT
™ -~y
Mar{ ——— T, 3 s
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) | REEEMNSKEFELE BASADLEABYTENET,

Gaui (2004) BEDI-8FE1572 N | moodiness (REELS. T, FHEEE) EDBEEMN B FTHL,
J H (2004) BHOPRFEE13A BELIAD I ETAS15 1 DHEENEES,

Cacii> (2005) TIVRADFEES2AN EEVLHRBENIREFEIEMEL,

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

HEBED12-13E1332.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




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 @



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

2200

RS LU TIXERIRFFREIAVED

EMNIBREIFXEICKWOWRITIEDENY | TITIEC AL !

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



7

EAR D LB ~D

4 FFfEFER T 6 Me (8, 12855 FElR & Lk
AEFEDaANVF I —VETAR (—ER) .
77?/@%@%$ﬁT(ﬁE%ﬁT)

__':HE@E:F ji{ﬁwﬁzﬁﬁu\\
— THHEREIET (BERIWN)

SRR 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.
THMU ~ 5 DHDEASHEADD Cohen S, Dovle W1, Alper CM, Janicki-Deverts D, Turner RB.
BEC2IVLBMMES -"HRXoT @R
o S Il L_‘:?‘){:U).F‘/'.‘fr’ﬁ
B EBSGSMM IO EKLAXKCEAFR Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA. scohen@emu.edu
MBI DODSRELCZENVE
TR BNEL LEEIERR E
Y < 3 i ': < + o= g 7)) ¥ :_’ -4
é ?5 %) ;‘! !f 'al })‘ g’r ;, /r iL g ?‘: T? &~ - B.&EHEEDUNM_D':I:IﬁSEEp qulz;]i“ty mmnugl':tn E:Ttpzlzzrufnnnu;utwﬁm run:dsusc;p:bﬂ{tytnme
ot ‘D N B D 4‘ COMITAON C0) article examines whether slee tion and efficiency in the wee EXpOSUre are
?ﬂ P {)‘i!:‘g & ’;‘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
BESEAL EMEM LTED B ¥ m’" agerang
7 BRI S MLl L D2, 968 z q
QIR HD |[EFEMLEXL D558 a volunteered to participate in the study. For 14 consecutive days, they reported their sleep duration and sleep
92 K&DAMN g XRUAMN e 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 % (?) & 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 - . ~ < -
-'f 5'5 S 0 % ‘g j] g é g (“1 ;‘; £ 3 the presence of objective signs of {llness) 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
;. ?7 ~ ﬁ Lfc\ l:é a; g% ;_S ,!(, ¥ E_{, confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
REYCAD ? W .mmS v a association with sleep efficlency was also praded: participants with less than 92% efficlency were 5.50 times (95% CI,
> =73 =y r <
/b :E ‘*] L‘;‘g ;;5. '{g 5 ?ﬂ ";J - g‘g % :E o < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
S W g - s T
{.—I\ % ft;‘ 2N l,i'_‘ % < % -:é &5 g explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
~ — L~ = I =
ik % fj- ﬁ gé eSrRe 2 * *\ ;&p g:z ,2,, ?Q socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
= - P L T L4
5 ?gg ’5 ” x E;f T ;J: % ';l‘ s ‘;’ ;l ‘;C' % Lt\ aszociated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
s A S . < =+ I3 200
ERTRISLCCERLVALD S expasure to a rhinovirus were associated with lower
%L L2 .'—,) 3 :"‘ ‘-;; D® DD r'-‘ v EX toa were with | resistance to illness.
RTHR | N "CEERSBEICEYC
VOB TEBRES LWLWIE "Bl



pe
BaLvE T
A% I --
8 £
= *
§ {230} 1
2
7 i par) 1)
[e23)
Taheri S, Lin L, Austin D,
Young T, Mignhot E. .
Short sleep duration is & 7 8 9
associated with reduced Average: nightly sicep {frs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
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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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