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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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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.
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Short sleep duration is Avesage nightly sieep {rs)

associated with reduced leptin,  Figure 2. The Relationship between BMI and Average Nightly Sleep

elevated ghrelin, and increased  pfean BMI and standard errors for 45-min intervals of average nightly

body mass index. sleep after adjustment for age and sex. Average nightly sleep values

PLoS Med. 2004 Dec;1(3):e62. predicting lowest mean BMI are represented by the central group.
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-
subject correlation.
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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 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.

;g g fL{ & itj o Q HA ;; ‘f*): r.; ;’ {é) - Cohen 5, Dovle W1, Alper CM, Janicki-Deverts D, Turner RB.
Joms 5N f;‘iﬁilg AR AR E
BB I OB LU KXKCEB AR Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen®cmu.edu
1 LA 1
EpR  Bach Lamiagr R
2 gs (rg ;:l z! %4 = 2;)‘ ;; S 5, § g; ;; ii e N BACKGROUND: Sleep quality is thought to be an important predictor of immunity and, in turn, susceptibility to the
% f ;3‘ ®1 " 2 )_‘ g J’ 0 ;') 3{ l’ {) D 4; common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
MRMXDPIIESAR % ] N - i O
s 7K RS 11 [ ¢ ¥ { . : \
A )3\':: 4, ﬂf!ﬁ B ,\\l ) ‘,l" F o ?){ E associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range, 21-55 years)
7 BRI S MLl L D2, 968 ("
2IIEBHD | [EEALEXL D558 m volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
92 K& DA g ~ n LA e m‘ efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
% T 1 8- | A €
*: o 5 Z: H o % (‘;-) Q D -g scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
.?_) ;,C\ h-: ‘;‘? fr_\ ‘/c\ﬂ &' g ‘_L fl‘, i‘ " ’; U administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold (infection in
- o> b ~ - -
-,} g':?? S 0 x?{ ‘g :"] g g (x‘: % £ g the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
' 7% ! )
if: 5?) Ef_ E 5 % ‘- 7 & og) g % @ graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
M S : -l | . & 5
at. 27 ~ ﬁ !}C‘ l:é a; B ;_S 15 E.‘.’ confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
R YPCAD g W .mmS v a association with sleep efficlency was also praded: participants with less than 92% efficlency were 5.50 times (95% CI,
/;’ :(: :.7 ‘é ;‘S_ ﬁ 5) ?’E "; - g % fC‘ ot < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
> W o . T
{-’f % };‘ 2N f',f ;—l ?: % .é &% 5 é explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
s e *LE = 5
ik % f—: ?( g s 2 f *\ ;&_') Eg é F socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
< 4 s C ISP L
= ?g E !P ﬁ: %_i 'T' ;7: ’.-\‘ ';l‘ 2 ‘\;’ ;} ‘;C: % LL\ assoclated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
; f(f ;C\ %\: 1 .'-.,‘) .’.. £ g (é 5_3) ’,.”: 7‘)j v% :’ 'TJ\ exposure to a rhinovirus were associated with lower resistance to illness.
RTHIR I *EERSECEHSE
“VWoOBAATEHBRS ULWVWE "Bt
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Short sleep duration is Avesage nightly sieep {rs)

associated with reduced leptin,  Figure 2. The Relationship between BMI and Average Nightly Sleep

elevated ghrelin, and increased  pfean BMI and standard errors for 45-min intervals of average nightly

body mass index. sleep after adjustment for age and sex. Average nightly sleep values
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subject correlation.


http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/sites/?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15602591&ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum

e ANBILGSIFHICTH . HEDT
NTHWRZLHDIFTIEALY,
ZLDANIE RI-WEEHDIRE
LA TUNVELY,



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]

BAE 1AM A DEIEFIC

BARD 1 EMEREOICIZITT. HED
ORET O = ISR SalREERH 5 &
D RLE T ) —KOF— LIREZD. XKE}
27 hT I —EICHE LI,

FRIEAEDIERG P 0SS . SEHIREEDIET
ILENT DTN D Z E138 4 < DRRZEFR TR
SNTEICH, 9FLVVOHMAIR LS
M TVED 5T ESTF—AR, T2 &
VST A BEEIRSUEL ) & X Tl D@ =|C
WINRBENE DD, PANBOT IV —TFTH
RBEZEIC U,

HERHFIIER/I26A (B\HE14A . KHEL2
A) o FISERII2T. 5T, HEBORERFM
(158, 2R I7E o 1o,

KEEDH I T4 7S BBER (358, 5k
i) AEA4REZE T BT TH 6 o 1oi#kic
F— LADERIM. BETFHTEEN T SERICTED
RNA & WDSPERMRRIC ENIZ 0 HSH

e SR I — el O

25U, BRIEEFOMESVOERE U
R RIS T, HRIER 6 RHRisOESEAE T H
Rt T SRS IT., FARICERMUTRN
A LR)VEEEE LTS,

FORER. BiRAEMS UCEFO®TIE,
HTUNFESORETOW XL T,
Z O3 A M O{EF KD 3 LREEICST
Do COOHBAM4IOBRET (62%) SEENR
aMElEdL, RO26TRETF (38%) S@EA0
ERALLUT W, BEBEZUCREFE, R
FERRFRE., 2 FUARGEEICBEDDSE
DIZEND,

F—ALIZSE. D UG FOMEOXE
(LOVEREE | 2 AT B A 5 A SO E TS5
LW, SEEMOEBEAZRTIIIEE
LRI Z EISER. E5ICRETEmRITIC
WELTULD,

2013.5.21 fé%?é%ﬁﬁaﬁ



ELWANZDLSE=OHIZILAIT TSI &I ?

(26)
HEHEH%FEﬁEE1% 00 100 200 30.0 40.0 50.0 60.0 700 800
BEARFFEIZ =2 W ED |<77o45>
INSUREEZF-BEFET D (64
A (=7 S 7R L S(= 514 . R
BRI SITENESIZ T D I<54> {Eﬁl‘&bt&lf\ |
RELREZSHTEWNEKSIZT D | 5<%g
WA N 495
BEESHITERD I<52>
B, B, =hilaE D |
FEFEPILDODOEFRIZT D 45 748>
IE¥ESRMIZERZEZES | 43.8 <46)>
HEZ (FIEREE LA 40.0
i (42>
BEFLEHE 25727
BRGNESITT S
AEAZEIEEX D ] N
= 16.2 <(17) H'I'EEE' EZFITEJ“JO (**)
E Jl= 7 2383 = J11.2E A
EMEI=TATSES [ 3 an T T I)LERE
- =N =4
= ESEBIE (NE) HE
ELWVMIFERNIGETZTEE - 5




fEMSI-EEES

BEEME oD

Rl ESIZTD

LR 25 LED
FEASTAE BRI T-REZSETS

ARL-2AE=0GNWESIZT S

WRIESTED

ERGY ORE B9,
BEDOOREF-TL

WEI e LG

20 40 60 « 80
| | |
| — 48 746
' ' 52 @ o
| | | |
51.9I
51.4
| | |
' 508 |
61
| | |
| | |
188 |
50.5
| | |
397 |
495 |
——] |
203 | O i
45.7 _
! ! O 0+%7 I

24.2

40




|-||

Sx—. B
x

3L

HEFEDHRE
344iL,

RN FE1EE (BLl:better life index) 36 1 [E

BEI146L. T#F 1242,
FE 12541, £
EEEETDR
EfR = A1

ABYIZE S FFfaE o

12745,

(20114

-

02141

F [J1943L)

FETE1-23

L1 (E14. 76 fE (2%t L13.96R%HE) .

'::'B—TLL(—

OECD23AE D F15

May 22, 2012 OECD



B (2508 LA E @ L TLOOREEZ D LEER (%)

30.0 Hi FfT: 1987&2000; Jon C. Messenger(2004) Working
Time and Workers’ Preferences in Industrialized
25.0 - ountries, Fig.2.5.2009;0ECD(May 22, 201
20.0 - -
m1987 02000 m2009
15.0 - B
10.0 -

- [IHHIN .
y ||||r||||r|rI|| LAl

_)% < \@ \\4 )/)— H NI NI ) /f ) %) )\5;

v



B i

=] - $th 354 3l 0D HEE AR B ]

1.9

]

6.0 [

6 -

55 | | | | |
+ )4 -) A
AR
N F o

r ')
,)_’9

£ 4155004 18-647% (200848 A20A 1 H9R 1B DEHE)

Qﬁ% gq éf) '9
><+ )M
”M\'

)ﬁ A

YA ILb T g R RETF - Th—

L TB—TA A

E5-2 E - sl OEERE
(BFA [15RLLE] ORI 2005 EOMEIC £ 3)

(53)
540

520
500 [t i i i 1B
fE A80 |- N ! ! ! .
EE
iG]
B 4e0 [ U EEE R A S L

440 ! | I | | | I |

4720 |1 T T I A (A A

400

BH/ARAAARTKRAA AT D
EFELYAIELILA 1T LI AS
DIWULSUFXUSSAT | AUy
x| F3AISY b+ FVAR

| 7 2l L=

> K I

Fov

&3

CECDEHE™® [Society at a Glance 2009)



500
490
480
470
460
450
440
430
420
410
400

HARAN(10FELLE)D
3 B OEEARFFE] (9) DHERE (NHKEAAR)

04E T59% a4

”““llllt

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010



(ENOECDIBEFEEOFHEEEM hid e 75548

{:Eﬂﬂgﬂz"gggj}@ttﬁj e AV Bl S 14822
@ 30.000 80000 80,000 120,000 TI—0 18 M4
: 1)z 13
}L,-:jlt'_'_,.-ij.-:;r 1 — 118230 #JJT‘ " St
FA2ATFE 20 71498
AT — 2 108217
AASTIL 21 | | 7488
®xE 3 ol 7173 -
B# 22 | 65806
'_P'_..I-' JLr_:':'.-"F 4 1 04 Ta7 . . =
AR ; o —a—%—TJ Lk 33 HT581
_— J47
= = 1
o B 84578 ME 25 48,343
] —
ST 1 U, Fro 28 53,455
e = 1
F—2Z ST B B1[733 ,wﬁlj— a7 52386
" |
Ao 18,178 M EHIL 28 51|886
F—2ZRITF 10 Lo 78 550 20T "M 51 401
_.'.:.,":I]'_—'T'.:,..I [ [ e kil-= 30 P L]

BE 12 L] 78375 H—= K 3 =15.HE

743 78003 F1) 32 36809
Far 14 17180 A% 33 35,780 FALIR TR
A4 215 17007 OECDE | 75018

IFEEEEIEE—EFRIAICHEBENENSDDGDPEEALT N ERY 16
Z , OECD (Organization for Economic Cooperation and Development, %% 1 1 G
EAR) INEE33NE D FILLT F5 % (HRAR RS RA VS M)

SEE0218 & : AR 5 &
Ei?é%%i%ﬁﬁfa_7ﬁEI'CIZJZ1994EU~|3¢ o EWVHEIEEMHE. EULERE




(E1oECDINBEZEE O FHEEEN his 18 75 648
(20094 .~ 33hE &) AT E 17 451

a 30,000 60,000 80,000 120,000 FI—0 18 414)
o P 1e2do F)ir 19 73850
FAA52F 20 71498

AN — 2 108317
£Z5TIL 21 || 6745
xE 3 =
B# 22 | 65806
?{JLE':"F 4 —|
L s Y S BETERq

B E THas @ﬂ ) n ‘5 SISO TIVAEEN
1—11: :I: ; o v 20 T stess
ool BRFFE]ZE N (T*Lli1i$75‘ﬁ=€) |
ol NS LIENERIZHD

BT - B P IS A

B 14 ‘ ‘ ;l:lr-i:: jj E:::;
ZA 2 15 OECDOTHY
r'%"ﬁ}]_&._féﬁjt(i—iﬁfaﬁW(ZB‘J@%‘#E*KBLWDGDP’EEHI':HTh"&ﬁ??’?ﬁ
» OECD (Organization for Economic Cooperation and Development, #7173 71 bi 5
it) METAE DT T % (REAR BRI A4
TE2M, T EETHETIL1994E LUK ot A e -
Lo R T & RLVvHEEETE. BUELE

| 75015

it




36,000 pr

23042 saai
: B 32952
oG BEE Ty q 32188 |, 52 2309
30,000 1% 042 155 Magaqe
’ mE | HHHEHT
29202 25524
26,000 |— 559 74160 asen
s 2ized | | I p2436 21851 2310 - SEEgNEERnnl
22104 1 |- [ .
20,000 =1
5,000 f=
10,000
5,000
0




26

i =

15 kg

IR SR omR<L RN

FEr 254020135 1 H 18 H =fEH

L QIR R | RUTET SMERSEVE | CERIRREEeR |
Tl oo<Y SEounR< | SEQUERRERONES | H [IELORELE
Q50 HIRST Bl | EHDBR-sROl < | 0 REOTERRERDY
NNl Q5 (HEE) PR O | PEROVILE SHUR | S10QPBHSR° LK
N 1 Eocmon< (0 | SVOR<IUER IS | K clRemf<ES<RmR
PeRl ) Eoow HECH | QREREIVIL RIS’ MRS
k ................................................................... ,..., ................... .
ol SRELOBORcaRE
= B  BYLOHD-EHORE
MW 5 wmn%%ﬂﬁJmaAém m
, To P DRV iy - | DO
s RIS O KRR
< B P bRNBEESID
© i +D&%é%%tﬁt$@
= ERRRRELCSE s
= B EECOCRENE (B
#  MOHSETN  ROSHK
i~@l S QUELT (EFELmANS |
o gm\bmwaﬂﬁﬁmsmw
CN MR OBERDERLNOK
s EEREHOES S0 S5
ol " \ CESEgineny
T % R] o } ol o
= e ARSHAGEL S i
o5 SO i A e ,

S | AEOV SN’ oL AR D KR LoQ #R |
el 24004 BRERHR | no<” B =R-one< HEN W
oL (He-malE) | AJES & Mwm %M
Hiihowno< (Howo | HINHRORNOBERS | R Qﬁﬁa &
<L) ~mo<P’ glhrow| 44 w::wm
RECTFMBRNIRLRE | < BRR—wo<QBLt | o |B7 Elg
B0 LQ DB 42 Sl S
WERQEM NI e - | HENSL T - b | | GENEY
oSN amRo - v NF | MOEESUNEHON-2MM ' ) | S UG
SRS » ~NEAUS 0L | HSTRRKFWEE D5 | ORI =8
RUEZHODESIL 1ok | O MFNECERIHENES | L dd 45
198 - 108 CILHT + it | RRROBSHIIRINLE o | oy _
SKEE <storkss | m [wemzumsoxs hBles | !
Vo<’ wILRow | W1 AISEZ Hd | WmE | Pl oo S e S|
~o<’ wmRasew<1 | L IFKE O | bl =5 - B m |
Ay HULBENES DR | g W T Bl
HETGRD S B R | BRI Y _ .
: _ - AJ | EOEIINEOL EELEOEKE |
- REESREET L wosmseny e
“ FERIEEENE | 5omen) DS VEROTIRIHEmMG .
| HENTRCEERNESTM EHQ | SERMe] UEB O )
- MRUERSHEODER<IEE N L) | EREHHE R R R
L AMIDSN [HUSESTRINVGOE | BRULL MEE IR RSS! |
| USANAKQONES ISEORIE | UREN RTWEE Y SEUGED
| HANESEBIRIEOVIV | AR | EANEOORENK NS’




35000 s
29000| - - AR - e NS
ARG (S EED )
230007 T i e
20000 Feoemc s sbe o
[BM5355 60 ¥Rt S 115 A 20

20105E5 8148 EREHE

() BRBHERESETERDER ()




BAA(108ELL)D
B OEEIRRE (5) DR (NHKER~)

500

490 1994EL,LI3¢

480 okl EArS Z3 1

0 eyt 1998¢u5¢§ ZEDME

T M =

460 ¢

» I I tI

440

A2N I I Bl
BHARAANRESDLE-SEAM A Z TEZRLBADTIE?

Kohyama J. More sleep will bring more serotonin and less sumde in Japan Med Hypo 75 (2010) 340.

g0 M _H N N N § B B B =B =
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010




Unemployment

Sleepduration

480 | 2.3
N
| = 5.0
470 Suicide
35000 4.5
: N\ .
460 S N |
-~ 30000 4.0
450 : 25000 3>
4472 = S — 3.0
440 - | 20000
| |
2.5
430 == Number of suicide —
S 2.0

== Rate of unemployment (%)

== Sleep duration (min.)

1980 1990 2000 2010



T OsdENEIF
"aOE ICEREDHS

maENER
OB

Fagiea Masaro
serecynen EE D

RABERERKXFE R
ok B SR AR T T R
e MR A ) 2 53 B 0%







DR RICEE
RS - 1R

ICBEAN Sl
N 10Ol ;BED

SIRIO RN TN THG
R ESHP O & (+EIS}




Cz

.
i

RBIARBE

- - -~
S
T y
R TN S
. N o
~ O )
~ - e
S e WS,

N
<
/

73

HIE

28

Bl



/.

e N H—
_ prefrontal B! SH Hljri?@%%k,f%% 1848F DEWMEHT —UILIE

S2 \ WIS, S, EHEED
ERSTULV=AY, DA
‘iﬁ%<%‘“ﬁbf:o
BIZL RTIZIZR 5niEmh-o
&R YSIFC RO E
T EAEIEIAY . HO
Xt J RANET>MYEH-TL
~ e, -y Fo=KE"LIEPS —T
' s [F750y, " R =,

. - _‘f.jt- . -~ ,
~ - %

- Médial | $o
~prefrontal corfex

; |
f

HY .

FIEELTES;

ABEABESLHTND

Ventromedial
prefrontal cortex

Amygdala

EERARTE. OS2 — 3>,
BZE. B8, 17 - BFHDH .
FEDEF-ER
iEiEavkao—IL,




Cz

.
i

RBIARBE

- - -~
S
T y
R TN S
. N o
~ O )
~ - e
S e WS,

N
<
/

73

HIE

28

Bl



LA EMNE THIBRRIEF ZEFEICL LD

« FELITHEAEMNETINDE. B
DRIBERI TN ERIZE S,

* HIERAIFF (X ERDEEZHZ S !

c BREAICHRAFEINEZLTEDL
HD !




36,000 pr

23042 saai
: B 32952
oG BEE Ty q 32188 |, 52 2309
30,000 1% 042 155 Magaqe
’ mE | HHHEHT
29202 25524
26,000 |— 559 74160 asen
s 2ized | | I p2436 21851 2310 - SEEgNEERnnl
22104 1 |- [ .
20,000 =1
5,000 f=
10,000
5,000
0




HHOHD 1 R R RN EE Q4 I
B IR QB R S m”
BI0RIIE 0 1° BHXERHER01)”
* N S S I A RO
21304 [MATVERRIT | WRIR<
RE 0041 OFEMERMNEL” &
HLENE- 1o S BIRVBHEDNQ® K
H) OO RIHIH Q2 IR )
AR Bk M<Kt
SN\ —¢ MM S R H I mID
P° &t 0D LERWCEEE
LAY i IR iR QR E
10°

HHIISE S < DL IR O 4 RIS
Eom—EY” FHBCEODK
WEESEEDREER | AUD
V7 R ORISR SHIERIRESS 1)
SN DIEER OMEEREORE
RO IN°

SEHI SRR R
STHHNN O D1 YHPESW
S0 ORI REE OV I

M i S I

HiEEH D/ —~)VE

REWRIR ol | 12{oner)
AREEINQ”

VQMERHTEW” frmdihde—-L
kA < QR BB O LIEEE
QL0 [MACV KRB | WK
B RECKH - iIIRONBEESR
[EoaREE-H | 1LI46QH0 &K1 )
Eio® R ~EEQIrmibmS —
HH ) HE LS R - (R
Poog SIS BRI RN
7 ) INQEEETAE - Mo\ )i
QEH UK AEOFDQ 1o/ fon
POQOREREQ” IrICHKERrQ
XERE CBE PEIRPNO°
HHZoo|RE I QRHONKEH R
RIS MonQIIigk 8"
$RBHLA) CHBENBWER P
37 B YO RTEE fon QI K RRE
S [ RKEBUERK D DL | e
HRRLEN OB
£2NQ°
FEON\—Y I D
LB HERO- BB QIR K
AR RN AP IO B 12D 4 28R
BRSNS’

LRR<KE

2013458278 EEHE



HEEEFREN BHEIVXEICEE P o

. ) o ‘ ‘ HRERORANS et
' LAt DR 1 RH D

ks LA 451084 %zzﬁlat’?;
b Ed SOHENT G Ixml

~
; e P
‘ T = 20~ 501&@%&

R as5D) REEED DN DS RT.600A g
JINY AV T RBRIETHHR 2R 3R HHEDH A 57|-\4/|~1«1J:%1$

22 = A jéJ:lE’D—CL\T_IEE
CIRAVF =718 5EA0ME - BT

I9IEETEMD B H EEHENELSEL (+16.5)
“ B CTHELGIEEMET S (+15.7)
Efgﬁé” t@xms'.lésb\ ﬁj;ﬁ:&‘«-j—éﬁ.ﬂ_s 4)0

! _‘ 7. e EEORARESD ‘ tu-szonsnn DR 25 8- ZORRREN
. : : {8 EEOBARESN
.' ;zo)#araﬁo : ‘ mggm—btgrﬁo - . ,‘f‘ - ZEOKHEEED

mb\h\t\_E%“bé;t L\tb d~L
TMDEDTEDHSBEN D IDCIE

:HE?HH%LT—'FJHEEEEEEHE(dzflaib\d);lﬂif%#ﬁd)ﬁh\ﬁﬁﬁEjJJ\’D:l l—ya/ﬁa
N MER RSB, BEANESLRIELSDLEIZDF5ELYBE DT> TB LR

S1EELTLET, 2013458230 NHK



REERBERS (5)) B4R EHR 0B A A DIERBR

600

580

560

540

520

500

480

460 -

440

420

400

LAY 23 Fit R ERRE

I»]

10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-



WP/12/248

IMF Working Paper

Can Women Save Japan”?

Chad Steinberg and Masato Nakane



Figure 16. Female Labor Participation Rate by Age Group
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