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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.




Local sleep in awake rats
s o o Gleepy 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

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.




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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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 J Peterson! & Giulio Tononi! NATURE NEUROSCIENCE VOLUME 9 | NUMBER 9 | SEPTEMBER 2006

a Immobilization condition b Immobilization/control
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REM Sleep and brainstem

Braun et al 1997

Pontine Tegmentum

I Activatedin REM  [77] Deactivated in REM




EE': IJIL(H““EEJJ) PETIZLAH%
I L —

Maquet et al, ™ EHES
1997 EF'Hm, Z1RER,
KA E JE BB, RHkIK,
ARERIZER E L2 NE
U; IEEERKRE,
#ZFIK[E
Braun et al U xgs, fRER, N ZRHARE
1997 A X E K F, U HIEEERRE

HIEE/ERIRES KR E

Kajimuraetal, < ; #5, /M, b ZW/LLTDIETER
1999 fRER, MR, fRERT AR,
X, AN EESS, BAR#%,
CIE:NE] E-& RN E]
Summary V; 15 1, BEER,
fRFK, RRkIE,
ATINEEED, Z“RBARE
BEEERE J; EEKRE

PET:/ROMOVEREE BEFHRBEZF ALV E i — 42— ERE R



http://ja.wikipedia.org/wiki/%E9%99%BD%E9%9B%BB%E5%AD%90
http://ja.wikipedia.org/wiki/%E3%83%88%E3%83%A2%E3%82%B0%E3%83%A9%E3%83%95%E3%82%A3%E3%83%BC

32 BERISHBIREZRAIES (ventrolateral preoptic area:

Vwo)vbwkﬁ%thF®E¢%ﬁ%ﬁER?

31 Economo DIEERFREIHPIEZRY £ MDIER
FIRERE

BREDMDOREDNMERZBICS L, RED DD
DREDNRZDICOT. BIRTDORBIIMRAEZ,
BRDDKREISHBEENZRT .

TINEA—1? GABA?

GABA, #73v

(RIS ZE B
SMAIBLR TR
FLERE L,

R
HHEEL)

(VLPO/MnPN)

€r b=V,
INT RV v,

FvRUIeRI VT

S
REYRETTE — -

AR PR (¢ K T SR ATER)
VLPO(GABA Galanin)

HZEYRETHEERE —
REEPIX (REETERERER)
TMN (Histamine) . LHA (Orexin)




EERENT

» [RERZEILTA

« (RERZEERRT BF-DDHEEEZSD
» REBRZET D

« ERMNHSD

» MRERERELEARD

+ BT D




TIXERGHEET!

. FE:—BL'CHE%W)M
 [ESHBERBDH

o« IR AR A [F4r] HN ]

c HR
RYUDAKEZIELEERRzz2



NEFVDINERIZFERALS1=D
HEREME =HEIRDER

- AFFEBIR. BARESZHE. 1909;23:17-45




« SEOFERMEFNT-FKX10

LZHEEL . TN TN EREES T,

FTAREES R ITRICERMN S EFN-FRAENENR 73%)&:')
[ZL71=, (BrER&E(E, ERYZET D, RSB THL, ELVDERR)

'U"f7)l/"CJﬁ_ éﬁf:o

c 20 IW—TEFNFNOFARDKEZIOOTAILLE

ARBFEOATI) —THEMZES .

o BZERETTIA—ILAAEDSH S

T-
~ O

« RODEERELTFR2IELEMKL

o WIEREEDFRI(L24-113 BfSIMrARS . Xt HB RS liﬁﬁ@ﬁﬁﬁﬂﬁﬁ&

BT THRYHIL .

S

H O ETER BF TEMML TLY

LIZHIRBFS JUREETNEN

DMEZEE T EFLZDMERZTLEEELT-,

ZRLT=DY, XTER D F K D i

higih-ot=,

- EERMEDFEMNBASN-A, EF

MMIT BDITIEELTULVELY,

o BRARLT-=FRXRONoDHMEMZIRSINT-KRIL20 ~ 60 577 THEIRIKRE

i )% [E]

*®ITIREGLTLERIZEE

BELEMEDIERZEHL




EEAR M E

’)

+ COXILEIRIRME IS B9 S D ER (F20tHAL#IEE(ZI

. HEHR"X?@.—&OT*@JWOWFWI BAGIRYZ0-09YE,
Eb\ﬁ%f%%ﬁ 'MNEEL, TOEATEERM N oSNNS EL

$9

TIZfThn TLV=, “BEIE(T, HuW’C}’iEéhéﬂ'\)lx%/ﬁd)%

BIZLYREMENE ELSRGDEE, HEATIL1909FIZAKE
B 2&HT, =752 XA TIE19134F(ZLegendre EPiéronlZ&>T

 WTARS B =4 XD tI:'.fF%"&Tx%‘c‘f*LT_/”:IJ0)42#\5&%)_&75\#&
*':‘c‘f*bt. LALLM RSTZEEIRME DA S IEEEINT

RYA{AY

E [ Z

o ABHLTEIRYME DRIEI(L, Monniero®Y JL—THV19774 (2

R T LT=delta sleep-inducing peptlde(DSIP)l 15FE 5. DSIPIL,

D

X OERZTEFERBL TRKERZFHEL, TORKER

=R Y AGAY Y A




A

- 1973) . oleamide&LN\SA

#HE N TLVAS (Cravatt 51995) .

A

HEIRME I T-{cAudH b,

S Bt S THA AT OLDOL LERE (Torii

M DOIEE DIERIRFEE

A% (Okamura &Reinscheid 2007)ZH71=59 Y& (
NPS;Neuropeptide S) LERIE SN TLVS,

o« IRV —FLUTDEFEYIC
[T RAZIUDEFYIZIZTEHEAERE

’:J:HEEEEJ_;«)J%#%U
R, ET_I/QZODEZ

1%

SH[ZREE (Xuin2004) &

’\’Clj:7J7:It7')/'Vb7ﬁJ// +0O1) D53 TlE )
FUONEBRSBRICAEINGER T EVL LN TLNS.



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Okamura N"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus

o H FEXRERLSHBIRS VM SEEIR{EEY E %
H . B SELTOUD U EBRIERI T ILATF A
z[EE,




TJARZT S T42D2

« JOARATSUOUD,MIRYEL-6FBETIZDONTIL, B
RPREDBEREANO>TETLVET,




RS, s

HERR —> LSIATFR =

A VARERE —- ZEHERNA ———>

Sl DSIP

¢

—- JO2495509072 — GEEREN

f

PGDy, MUYy RERIVEVDHBERTF
* /Gy
U LB l
GMCSF —»> ‘j7 hngy .......... > EEE:T\J[/‘E‘J

B4 MY, TIVEYEBBEDRY NI-HD—i

i o A
as = :E = i AV
/ \;RL%S Ug ) (Smwm) e ﬁm (@emmgw/) e e
T I e 'é i
R HRES = R IEREIRZ GEIETiX) ER T ERSHEIEF (BENIR)
o s (FLEu) =
pIANEEER ) e
SRR EEERS D e
s RE LR B
: BR |, (EE
T JazeISYIY |
SEK
/ <ol o ' :
55! =a1-ORTFRY |
PGD, SRignEE | ! ok
VIFY '

JOR5 55 D, OEERREE



BRI HE
/v ?ﬁ?‘aauﬁ gt

WMEEW’T/JJﬁﬁﬁ
A Z RUA
B R f

FURE EER MRS D
TFI/VVRELR

el e
SZBEEF

<BER
b
PGD,

TORYHS VYYD, DEREREE

#Zr|

=~
iEPafli (

m,.m

/ BE

get

[



7 7V ) HEERR SR (sleeping sickness)

o YIVI/NINENTHIFEHEERRN)/N/Y—TIZLH-TEIZFREIIN

DABKH B RERE,

« F2VADYN\SZLFEIerE6eFAHAADEETHERICEITAEA LR,

FREBEFHBITBYDDOHY2007F(ZIF1BAIZTE,

o [FLOHIEHRE-FER BRIV IERNEOHLN., RENBEIRRIC

LNBICONYVNEINKREEND, CNERET HE. BREFEEDE
BB EICY AR, BEMPRSWR - DE- BROKEEETI

« RRBRIFONTORREMZHEBEL THEEREBEZSISEIY, HEEIC

DULT, SHELPERED I ST RMLABHESTNEND, TORERE
HNENTRENFEL. BREIORBERY CREOLEELDS, DD
LEICEREELIIREIZEY SoICTEELTERICES,

« BELGTINEIEGHITHY . RERNAHIRT HE BELIZELT

LARHENGHRIEEERITACLELH D,


http://ja.wikipedia.org/wiki/%E3%83%84%E3%82%A7%E3%83%84%E3%82%A7%E3%83%90%E3%82%A8
http://ja.wikipedia.org/wiki/%E3%83%88%E3%83%AA%E3%83%91%E3%83%8E%E3%82%BD%E3%83%BC%E3%83%9E
http://ja.wikipedia.org/wiki/%E4%BA%BA%E7%8D%A3%E5%85%B1%E9%80%9A%E6%84%9F%E6%9F%93%E7%97%87
http://ja.wikipedia.org/wiki/%E3%82%A2%E3%83%95%E3%83%AA%E3%82%AB
http://ja.wikipedia.org/wiki/%E3%83%96%E3%83%A9%E3%83%83%E3%82%AF%E3%82%A2%E3%83%95%E3%83%AA%E3%82%AB
http://ja.wikipedia.org/wiki/%E9%A2%A8%E5%9C%9F%E7%97%85
http://ja.wikipedia.org/wiki/%E5%BE%AA%E7%92%B0%E7%B3%BB
http://ja.wikipedia.org/wiki/%E3%83%AA%E3%83%B3%E3%83%91%E7%AF%80
http://ja.wikipedia.org/wiki/%E8%A1%80%E6%B6%B2%E8%84%B3%E9%96%A2%E9%96%80
http://ja.wikipedia.org/wiki/%E7%A5%9E%E7%B5%8C%E7%96%BE%E6%82%A3
http://ja.wikipedia.org/wiki/%E4%B8%8D%E7%9C%A0

o YIVI/NIIZEH>TENINSRI/N/Y—T[RR
DEEENREAOT7 7 AHERFEDEEZ A TIEL.
XNEHEARPDITORZT SO UD2EENERL

TWAIEAHIBNTLNS,




VLPQ &
(GABA, Gala

BEEISAE -
R e
VLPO
NEESRT T /Y BB
Eunt |l
SRR f

FURE EER MRS D
TT/VVRELR

JORS 55T D, OEIRERES |



HI7xA VTR ZETT

s IRREFLONENHOIZENILKHONTNSMEITH

TIADBRHYETN, HIANET T /AL ZBRE
EWTLFEST. 7T/ VAL ZRREFMEHRO0E
e > REAISMAIR RATETDEMEIE . ELVDIL—RAEIMS
LNESICLTLFESC LT, BT BELOTT,



MERZIVA|IICKDES

s TRIERR[ZL-0TYEHELT. —BRIOEMENHYF

. AMEDRSTDRDIMERZZIVAICIRRZL-5T
BEhadvFEI,

» REPRZEHE->TNSFLERGEZOMEMFXERIZY

THREEVMELLTHE L >TLEIT A, IhIEEREZZV(C
IREEANDD. ELVITETT,

B2z Z H1F.

HITTY,

* TIMLERIZVDEHEZMZAHSMERFIVAICIE, B
. TEOLIRR[ZTL-0TBESHNHDOED



32 BERISHBIREZRAIES (ventrolateral preoptic area:

Vwo)vbwkﬁ%thF®E¢%ﬁ%ﬁER?

31 Economo DIEERFREIHPIEZRY £ MDIER
FIRERE

BREDMDOREDNMERZBICS L, RED DD
DREDNRZDICOT. BIRTDORBIIMRAEZ,
BRDDKREISHBEENZRT .

TINEA—1? GABA?

GABA, #73v

(RIS ZE B
SMAIBLR TR
FLERE L,

R
HHEEL)

(VLPO/MnPN)

€r b=V,
INT RV v,

FvRUIeRI VT

S
REYRETTE — -

AR PR (¢ K T SR ATER)
VLPO(GABA Galanin)

HZEYRETHEERE —
REEPIX (REETERERER)
TMN (Histamine) . LHA (Orexin)




MERXAZUFI|IIZXKLHEER

s TIIAGEMERZZIVEINEIRFEIZCHWNGNSDTLLID,
NIFERZZUDRBLTEDONRER T ZEARDOFDOH
1ZBEREVCOZETERLRIFHSNSE, MEIILEL. TLIL
F—DRIZFERDHLPAPEKNENLEIMST, CDELD
HERFZODEEZTMNZA S ERFZZIUFIL, <LoHPEK
ZHABADTYT . HEEOLHALLNTWLNAIER2I U FI(
EF—HARADOIERZZIUFD IXBZITIKAIZAY ., ZLEEFEED

BOH1ZBARDEEZNZ .

REZEL=-6LI=OTTh. &

FFRAFESNTOSE 2R DMERIZID AKX ELE RN A

DI ERRELBIERSE

HIBLIZKW VSN TULVET,



ﬂ -
BalLvE
AND B
S 2 —

= .

E {230} . T T

g | .

E - (=) 1 [34T] (121

(523

Taheri S, Lin L, Austin D,
Younqg T, Mignot E. -
Short sleep duration is b 7 4 9
associated with reduced Average nightly sicep (Trs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
and increased bOdy mMass 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 rtprﬁv.ented h}r the central group.
Dec;1(3):e62. Average nightly sleep values outside the lowest and highest intervals

are included in those categories, Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
.mhject correlation.
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Greer SM, Goldstein AN, Walker MP. The impact of sleep deprivation on food
desire in the human brain.Nat Commun. 2013 Aug 6;4:2259.
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Late nocturnal sleep onset impairs a melatonin shower
in young children ASMLTASFZU R WMET

Jun Kohyama

Department of Pediatres, Tokyo Medical and Dental University, JAPAN.
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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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