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Sleep is of the brain, by the brain
and for the brain

J. Allan Hobson'

Sleep is a widespread biological phenomenon, and its scientific study is proceeding at multiple levels at the
same time. Marked progress is being made in answering three fundamental questions: what is sleep, what are
its mechanisms and what are its functions? The most salient answers to these questions have resulted from
applying new techniques from basic and applied neuroscience research. The study of sleep is also shedding
light on our understanding of consciousness, which undergoes alteration in parallel with sleep-induced

changes in the brain.
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Local sleep in awake rats

28 APRIL 2011 [ VOL 472 | NATURE 443

28 APRIL 2011 | VOL 472 | NATURE | 427



Local sleep in awake rats
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Local sleep in awake rats
wan o vo e arss 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 awako 28 APRIL 2011 | VOL 472 | NATURE | 427
Sleap prassurs low g:;ﬂ:g prassure high )
Performance errors low rmancs errors high Fi l'-EllN | . It]r'll] 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 o Mor ;o Parleial in the OFF state correlates with the pressure to sleep,

ol b L 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,

siggesting that the observed ‘switching oft” of

individual neurons during sleep deprivation is not

coordinated across the whole brain.




Local sleep in awake rats
wan o vo e arss 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
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individual neurons during sleep deprivation is not
coordinated across the whole brain.




|E/NOJDLDEIZHES T



o EMFIMBEEWZILTHD (To Erris Human. )

e Human error (X LCAD T, RUILGDIEZEDIRY
TR CE(ERRIEIVRID—D)

» Wishful hearing IZIZZE T =

Please & Freeze:

1992108 17H .. LA T F M/ R JL—2 228 F LTV =H
ANDOERE., IREPRAIL (IX-&Y KLUA. HFF165) AN, /)
O D4 IN—TAIZBEFEDRANIT S =B TF=, LHL.
SEILEDELI=-REMEZR TRHIDRZFFRILI=T=. KAQR
——E7—X(HBF0F) MhoFEAELEIEISN ., $HixEED
[T, 1) —X (Freezel LEN 1D E) IEZEESINT=, LHL
EDSARER X IN—TAIZF-ATT JERBBLGASET7—X
DAIEATET=0 . 2.5mDIEEEN SRS T -,

BEEEXI1224 (AAL02. EA2R)LE—HTREDTRE. EEHRYITIE6553000FILDZEA
WSS, ZFORCHBEOER FINEZHEV, KB DEEEE., TLAT1ELAR,



http://ja.wikipedia.org/wiki/1992%E5%B9%B4
http://ja.wikipedia.org/wiki/10%E6%9C%8817%E6%97%A5
http://ja.wikipedia.org/wiki/%E3%83%AB%E3%82%A4%E3%82%B8%E3%82%A2%E3%83%8A%E5%B7%9E
http://ja.wikipedia.org/wiki/%E3%83%90%E3%83%88%E3%83%B3%E3%83%AB%E3%83%BC%E3%82%B8%E3%83%A5
http://ja.wikipedia.org/wiki/%E3%83%8F%E3%83%AD%E3%82%A6%E3%82%A3%E3%83%B3
http://ja.wikipedia.org/wiki/%E9%99%AA%E5%AF%A9%E5%88%B6
http://ja.wikipedia.org/wiki/%E7%84%A1%E7%BD%AA
http://ja.wikipedia.org/wiki/%E9%8A%83%E8%A6%8F%E5%88%B6
http://ja.wikipedia.org/wiki/%E3%83%96%E3%83%AC%E3%82%A4%E3%83%87%E3%82%A3%E6%B3%95

« ANHEIGLILHEIZTH. IHEDT
RTHRZDDITTIEZELY,
§<O)A‘is JL.T:L\tlEuE.I\aﬁgg
LA TULVELY,

5 )L


http://www.ncbi.nlm.nih.gov/pubmed?term="Tomoda A"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Navalta CP"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Polcari A"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Sadato N"[Author]
http://www.ncbi.nlm.nih.gov/pubmed?term="Teicher MH"[Author]

BE<THERDILE
— All or none (—.

AEIZBERICEHE XLIEZTZ X A D,

. E&L\_&liiﬂ LLWWZE,
« RIGEKTEREBERETHAENMPOTE TS,
. ﬁ@J:L\HRU”é&hlihﬁlﬁﬁﬁﬁﬂf%ﬁi?&

= TS

f-F£f-F£5vF*—THo1=-1=I+T.
[DRAOMIET | ELVSEZAITIIHIL.,
INA)EDERIZHEA X,

29
30

=

0

A

EX)/vvETNIL, E

EVUN\ETNITEMGE

B HY1

H

/-

CSEWEWLS BIEDIERLIL 2
WU ZTEST=D TEh o T=D ) T B

=L,

=N A

=9 DETHE



\=s

BEVWHEZITHST7R)—MINWFEEA

NTITOEFNIERTY , [TAZELET,
ZREHEIALEDRATVIEIELGVBIEELET,
2%

I best performanceZRIETEEFHAIE
LTWAIEITHHERNET,
\BIZIEAYaTILLATT,

na
!

wit & il

-’

.S

RS

5

1] S

— T

i}
~-




::—CE J:’Dtﬁ El’]f&j:DJ_.




YIRIZE S OEETIT
ol ar hr—ILTXFEHAL

BEEDA S — L T4 VIl
DAY X EETHDIEEI LTTLE D 2

4

IR0 TENT ) Ema Lz b
IMENEX X L0 TIEHD £H A,

(ENCEATRBIR DY 92

H AR & R DIRRE &2 TR T,
IFEWVWESITGRET D TT,



B ME24EFE WO B[R T
HUNTWD Ry TRV,

H AR 1
BRI AE < AZRARE & L ITE) < BIISIRAIE & 3 D T

A Whnnil

BiE@<a Rt | mE<als i
Mg | ESES p-o<Y
MR |A+rmA Bl HIERR
2H |[#X e /1N

t MI24REEI VO BRI CICEIWTWA Ry N TIEEARWVWD T9,



¥RAGHEER ) X L (REER - Eﬁé 171511111s TI'\ L%/)@*EEEEH?F

LLLLLLL
] | i
|
|

B /EEEE
| i

e
|
1
B
l
B ]
5.0 |5 l
J

SEFFLURLEBHL TSN
TY, N
LIS - iy

hHERLEY \
i LU LR (BERGNLSROER)
AR T/ Y LLER (FyRAYBEST,
12 18 0 6 12 (B 7)) Bo®B) o 12 o

o
DX TEM24. SEEOEEE 0 ) (FORAEH

BREMARRISUEI e BB RLEY



[ERFURETIREICHS

ABOEEUZ LEIVNO—ILT DEREETHE. 18500 24857105
DY A IICIEST VD ZDI-HRDBTREX _EHEE. X5

ONEEETRE T ICEICIO>TERY X LZ1H2455E (SR
BULTWD.

o173 - L WIS BE ATK

RN k% FAREE
PHd.EHBIVXLDE
fEth, BIRCME 48,
CRLELOSBYX Ly R

EICE5T3 ' NEWSWEEK 1998. 9. 30



p ©
1‘[

m— == = P e e
= : — . JALNW =l s
e \euro/ aie
;—_:—:—E:_;___—f"-——:?_—f—é;:;? E< = el
== s —=—= s B o
- X ThiEd| o ===
— === U3V} . = =
s—4np |EEuizrs SR
L | B e EiEEAE) =
=T = R
_DX = - == =
Soxl | EEEEEE] Gy \ e
- LN ===
DHEMTF | == COX ot T
\ === nALiF | (= ===
THHY | == m - === =
IO o = P E I WS
s =z c o= s
ESI= . BRORE Do =
'H_’.BRODH,EH B7 ERERE. mm;m-z:r_:.,‘.ﬂ‘w,‘,;

freo-running paticrn,

#ilath, MEESZ 1087 NGPETT o gjian, BigEs
; =51, fAiEEZS, 1985, No.1

Nk



EREETOMEE
- BN 4B LY L OORL.
c BIDK TRAMEE ST, ERDEZIE

AN
l:l':)o

s MDIIZIFE
AN YR

ERBFET D B BA %

L9 e

s 2K TELIICIX, BIBZ AU T,
RIFFESLTHLIEN KXY,



L~

//‘

FE R 3
c R

J
HIEREK TS | = —\ o
5 ; k=
RERER ;
J
T ILRAA—| \

R4 A I NN
S [ Per 1.2 }

E-Box -

P AFETB{=F Per1,2 CKl e
Hh4E. ZIKI"E-j/s A<l
58, 2006, p392

o
Per mRNA
S

(e

J .
[BRFUVRETEICHS
AR O&EEU X LEDIVNO—ILT DHAREEHE. 1 BH256/
N M DA n o n - N M DA DY AIIVICIEDT VD ZDI-HRORZR LEHEHE. X5
DOHERRTHERT AT EICLO>TERUXLZE1H245MEI(CH
BLTW.
<14 - 7

REE p
2\
E ! w - _"."{v‘:.\'f-’
N9 FIVinE A
m ﬂﬂ / K am%w:ﬁiﬂu‘xw& ',”

L5 T3




S 06 18 ioe o iBEal)

[ IR | L e
\Mﬂf’ﬁ%' AR e
- Beier VXL 1 RickBE &Y
| SEE 1

.. o A XLOfERS
. L H s ORI O REE
o | R | ez | ARG B S S0
e (FEY). RHOBMECE
A Bt BN ERE T 2 L, B
| | B3 & VIR E E 2
: — (FFEY) . B DB EERELIRT
. \_/\ImE | | 5 | B R RS T 3 &
% A YRR 3 & UBEHRAHSE

i = 3 (FE.

RNILE-&HH—, ATIERKRM&ZERZE, 2000, Nol0,



EDLTRICHALGDICHZRIAES &
NRDBITIEZHDH?



RRXRXLEBEADRIBDOBEEZIA

A

FHNE EHEHUE EEEEI‘]& FHHE

P E R 1 ﬁig l/&) l/ Rosenwasser & Turek

BEHEEFEYMLRIVIZEZDEE

* Light pulse
GLU. SP

B TREY
AiEHEL.
HhEREFRE & D
AULDRHES
hahH,
EORTHEE
NERT D,

Principles and Practice of Sleep Medicine 2005, 355



BREE (WEF)

® R

RETIE - » - -

Giannotti © (2002)

13 )7DEKE 6,631A

FEADNEL. HENELS. 17147 LT,

Wolfson 5 (2003)

FHET,

Gau  (2004)

BEDA~8FLE 1,572A

moodiness (REL &, L HR. TG L DEEMNEFTIHE
(IR

FREZXR (2004)

BHDPEE 613A

ELAT) & T4534351 OEENEES.

Caci i (2005)

T3 VADFEE 552N

EAULABWNEETHEAHL,

GainaA i (2006)

ZLOHEE 638A

ABREZE, GEERERFRE, FORSDES, HHOES & BHE,

IARC (EIFRAS A DR H4ES)
2007

ENAELEDBEEZTHR,

Gau  (2007)

BEDI2~138 1,332A

8L - BRFECTORERNZ <. BRER. EVERELSL,

Susman & (2007)

KED8~13m 111A

BRTR#20TH. RUER. FEICET IME. TAESE
EREL., TRIFHMEMELEET S,

Yokomaku 5 (2008)

RITLEXRD4~6i% 1384

MREITEIA S & S AT REME,

Osonoi & (2014) o e L AL AR | chfemams, MM, HoATof. ALTANR{E CHOLAUE(E
Schlarb & (2014) 138D E & & NNERUBEHORN T, BHOHEFRICHEINLTL, K

BHEORAZHITRZELCPLT Y,




a
o 124
: B
2,
2 94 [
s ]
[T
o
5 =
@
£
S 37
=
0 [1
1 ] 1 | I 1 1 | 1 L |
23.9 24 .1 24.3 245 24.7 24.9
Circadian Period (hours)
25.0 -
-4 o
§ 24.8
“-:"246 o® 7
E . e ©,0 o
E’ 24.4- o, 00 T e o o
® o
€ 242 ©0° __ @o° —89 oS Eig.:
= SH© o
S 2404 G o o o o®
= LT Yo 00 @
© 238l . . . . -
Jan- Mar- May- Jul- Sep- Nov-
Feb Apr Jun  Aug Oct Dec
Month

Circadian Period (hours)

Circadian Period (hours)

25.0
24.8
24.6
24.4
24.2
24.0

23.8

25.0
24.8
24.6
24.4
24.2
24.0

23.8

b ™
°.°
7 °
oo . o
1 Teee ° ° ™
-—‘-c;z- ™ @
- .9... .. i.- o
esr et °
:' ®ee® ¢
L] L] L] 1
Caucasian African Asian Other
American
d O
O Op
o © og O
: oe °8._® o
- 00 8 O
O © o o O
LY C
] - § ¢ o o
® o
I ] I ] I
15 20 25 30 35 40
Age

Smith MR, Burgess HJ, Fogg LF, Eastman Cl. Racial differences in the human
endogenous circadian period. PLoS One. 2009 Jun 30;4(6):e6014.



T EARRETO R AL 245 BI04 TIELZE LY
DM ? (GWEH?)

o 75 African American DA ARRFETORBRHIZE ALY
LELDM?




- fBh
- BB E

* Seasonal depression



Take Home Message

* EMEIBRITEDEIYI,



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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