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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 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
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Figure 1 Scatter plot and linsar regression of mean
relsthe  parformance  lewsls against &, tme,
between the tenth and twenby-sxth 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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and b, blood slcohol concantrations up to 013%,
[Fizs=54.4, P< 005, R*=0543).
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Nighttime sleep + daytime sleep = Predominantly Asian = 20,327
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Malaysia (MY), Philippines (PH), Taiwan

0-364 ﬁ . 2007£EG)§HE (TW), Thailand (TL), Vietnam

13.50

13.00 | Yehmonafohmon
12.50

12.00 -
Sl
11.00 -

IN KR TW HK 5G MY CN ID PH TL CA US UK AU NZ
Country

HESMN1I7HMER, BRODFELADERRBARELEDEINT-,

Hours



http://www.jnj.co.jp/index.html

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

M4V S S EI CiIcBihVWWTWBdua Ry b TRV T



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



:'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,



[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



£
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



TILINAT—IEEREFEND ? ... kARF—LRER
[ b =1LREMIEREFENTILYNAT—RESISE T AIRE
ENRHAIEDOHETERE. KTV KGEDOHEF—LIA24B DK
BEHEYAIOREFRICRELT-,
MENBROELLERTIVINAI—IR/IL, ARIZTEO/RR—2(AB) &
L\')i BI-AIXKEREFTTIONREEEZLON TS,
MEF—LIE., BIEEFRBETTILYNAT—RHIZHMYOTLLI=TY
ADRAZEERE, ABHEESTLARICHEZ ., BRPICHAZEIZRKR DO
feo SHICABRIG - RIVITA—FREBEOMN., B TULSEREA R
DATIIABDEENHED LR FRIEDABRELESZHEABDE
*E ri*'l’;'hgﬁgf:o
R F—LIKTHHERZIRNIET7ILYNAI—DRENENZH
HLNEW, BEMNGERESOH LA, BEICHESTRELPT LD
EINLRARBIDENHSHIELTINS,
(2009498250 HE5EETRE)

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.




13 126 2009% (¥R21%) 18236 (R)
= B HR

- ARCHIVES OF ]
O 1: Arch Intern Med. 2008 Jan 12;169(1):62-T. ISTERSAL MEDNCINE Links

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: 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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pmdicting lowest mean BMI are rtprﬁv.ented h}r the central group.

ﬁw_-r:nge nightl}r ﬂeep values outside the lowest and highe.v.t intervals
are included in those czutegnritv.. Number of visits is indicated below

the standard error bars. Standard errors are adjusted for within-

suhject correlation.
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