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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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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%,
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Table 1. Mean Sleep Duration and Seli-rated Health by Country and Sex

Men Women

I Poor : ! Poor I

Mean Sleep Self-rated Mean Sleep Self-rated

Country Duration. h (95% CI) No. Health, % Duration, h (95% CI) No. Health, %
Belgium 7.69 (7.54-7.84) 244 7.4 7.90 (7.76-8.04) 261 7.3
Bulgana 7.81 (7.68-7.93) 336 10.4 8.00 (7.88-8.12) 377 141
Colombia 7.14 (7.02-7.26) ars 4.0 7.24 (7.11-7.37) 325 6.5
England 7.40 (7.29-7.52) 372 8.3 7.37 (7.24-7.49) 330 10.0
France 7.55 (7.42-7.68) 12 6.4 7.73 (7.60-7.86) 322 134
Germany 7.39 (7.26-7.52) 309 10.4 7.60 (7.48-7.71) 372 6.5
Greece 7.86 (7.74-7.98) 350 3.7 787 (7.75-7.99) 371 7.5
Hungary 7.55(7.39-7.71) 216 8.8 7.55 (7.42-7.68) 323 12.4
lceland 7.21 (7.07-7.34) 204 7.1 7.56 (7.43-7.68) 337 6.8
Ireland 7.21 (6.98-7.44) a7y 11.3 7.67 (7.55-7.80) 329 8.2
Italy 7.58 (7.49-7.67) 641 8.0 7.71 (7.64-7.78) 1092 145
Japan 6.20 (6.03-6.38 172 38.4 .09 (5.92-6.26 186 45.7

red : od-b, . ] a0, .

Netherlands 7.79 (7.65-7.92) 275 8.7 7.92 (7.81-8.04) 404 89
Poland 7.24 (7T1-7.37) 12 4.5 7.42 (7.30-7.53) 300 105
Portugal 7.72 (7.61-7.83) 431 10.7 7.84 (7.73-7.95) 431 16.0
Romania 8.04 (7.91-8.16) 337 12.8 7.72 (7.60-7.84) 365 279
Slovak Republic 7.76 (7.66-7.86) 511 8.6 7.59 (7.50-7.68) BE3 9.8
South Africa 7.26 (7.12-7.40) 268 14.2 7.71 (7.57-7.84) 289 12.8
Spain 8.02 (7.87-8.18) 215 6.0 7.82 (7.68-7.97) 257 7.4
Taiwan 6.61 (6.43-6.79) 162 18.5 6.51 (6.33-6.68) 171 3.0
Thailand 6.95 (6.82-7.08) 306 25.2 7.08 (6.98-7.18) 520 23.3
United States 717 (7.07-7.28) 463 4.3 7.08 (7.01-7.15) 1069 4.7
Venezuela 7.32 (7.19-7.44) 323 2.8 7.31 (7.18-7.44) 309 39
Total 7.45 (7.29-7.60) 7532 10.1 7.49 (7.32-7.65) 9933 136

Abbreviation: Cl, confidence interval.
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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.

Arch Intern Med. 2009 Jan 12;169(1):62-7.
THMU ~ 5 DHDEASHEADD Cohen S, Dovle W1, Alper CM, Janicki-Deverts D, Turner RB.
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% T I B *AE
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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, Mignot E. .
Short sleep duration is & 7 8 9
associated with reduced Average: nighty sieep (rs)
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.


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

TIEXRIE?
e RJ—TAJLR; RIE~DGREA

- BADMZT BV B THRAELEA /
- BREIZEENT S [ CIFEREZ

REREWECATHREGZE DS TETAD
REMGRFELEIE  BIZOET
BRI BT L bl iz

- RRZEEZILEFH (AT A>, 7ILa—)L,
ZaFy)  BEIGAT AT R TR THZE




o £FVALMEILIZEITAHRAELLVEED

R e§ 14 =

s 2R (X RRERER DN o HE

limli

HESNBHIEMNBLY,

» FFHABEBOEEREF. FRAER L, IRLF—HHROER

MoLIELIEIERENS,

« LALEBEICIDIALEFEBLEE,
o IYMPRVREFRITETERERMICIXITEIE I ASELELSTL &

CANREEZRMEIZT &, BREEDFFRMNALLZDIZONTI VRO
NOANRIZTEHFT H5KOI2%55H, ChzEFood Anticipately Activity
(FAA) £EFFT %o

e FAAIFHRRX EBEAZNOGYXLEIFIMIILTRBEN ., RIRTEE

RASPERTEHRERESHSAESLTLNS, LI LZEDOEBSHEAIC
[ZFRFEZE-L>TULVELY,




BREZEE(FHDY. BOEE). TWDRE)
tmh&“#kw&bﬁ

L[

REIDES)

gIN—324

REHDEFT
FARAM 2485 ]
FYLRWNER
RFat

4 FErat o B RAEHE
L. sthBRERE IZ R ER

i) A AT
& AEFETRAH
MR

CCATEPH,
2T HHEEnE
ME—
O

Y ASHIVIEHHIEED

(17, MHRR. FFR) T

1

BRDOBIEND
#Mhazsry, &
K[xbl=-bI7k
IWE—

rob=2

BRIDKXT

T

TLORILEY
XY




 FREYI

e ——

' *C’Gﬂﬂﬂat#tb)ﬁﬁj
BRLFLE !

~BIREHUT BRRBKIERE K20~

http://www.hayaoki.jp




Adrenocorticotropin (pg mi-')

BRigE7=0

JJLFARTAAR b Z{R T ACTHIL.
RFRIDRIN DR D IRES,

60 -
ﬂwakening:— short and suprise
—a— Short
50 - —a— Suprise
Long
<——Lights Out Light On Awakening : IDng
40 - ; e R e -
g i
2 | |
% ’ I
| -
30 ; 1
g ! . r
g P AR 7_4} :
ED | B I;sse . 20 24 - ]
r"" f E i
> i- " I
2% : :
104 % rl
S pa s Lokl : :
] ]
I ]
. :
0 I | | T | | t T | | I
0:00 1:00 2:00 3:00 4:00 5:00 6:00 500 a8:00 9:00 10:00

Time



e
e G
R
R

AB i

tOr=VEMHET 15145 :
et e W - B EEER
TILIINAI—IR ﬁd)ﬁl"



38 [Z50BFfR KL L FHEL TLOREB D LEE (%)

30.0

25.0

20.0

15.0

10.0

5.0 -

0.0

HAT:1987&2000;Jon C. Messenger(2004)
Working Time and Workers* Preferences in
B industrialized Countries, Fig.2.5,2009;
OECD(May 22, 2012)
. [
m 1987 02000 m2009
| I AT 1 E TP
/ _)"< \\)’)' \\’9 \\’4 )’)' }\) )0 _) =}\ \\)4 ) /)‘< Y) K) )‘°f
/) 2 4T \< N T B _\; /) 7 /.L /
VA ’)— A /)— >5< N Y % X
r7) ISP SR
7 X A A

v



OECD

Soclety at a Glance 2014

edl}v yinos
euiyo

elpul
pue|eaz MmaN
S91e1S pajlun
uledg
Uapams
eljeJisny
puegjuly
elIIsny
2ouel
Aaxuan]|
SpuejdaylaN
|leSnjiod
pue|od
eIu01s3j
wnig|ag
BIUDAO|S
epeue)

9¢ dDO30
Alel|

pue|ad|
Auewian
O2IX3N
ylewuaq
wop3uly payun
AemuoN

ueder

£9.10)|

O—52K526% . ES5424% . A7 56249

u l:l—

EBE4619. BAR-/ILHT—463%9 . UK484% .
-+OECD26 499%

570

550
530
510
490
470
450 -



500
490
480
470
460
450
440
430
420
410
400

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

BES0FE T599H A

”““llllt

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010



H AN ELZE (BLI:better life index) 367

o 1A —RAMSYT 26/ 1T— LR DT—TY
BE 146, [EF 17460 (261) ,

ERE 1240 (2641)  TEFD B REE 12841 (2741) .
LR A EDOMAL 13241 (3441) .

R 133 CERMGIE26I, HoRET HRBEE(IH T4
= AHE N B9 2 {55 S BF R 1 19451 (14.93FF .

2013«

e LUY— HEEIR. BE

(2012, 13%

xE

-

1204z

F2140

20114 (F1941)

FD324113.96FfEI ML KigtE . F15(314.9685R[) . 75

HLELI

;t-‘r“yv—bax&«r*/la.oaﬁlaaﬂo

May 5, 2014 OECD



([E1)OECDHN 55 &% E 0 % 80 & B 1% hH4 18

{EilﬂﬁifiisFIE:}j]EE]tiLiEE} Tk 17 14832
o 30,000 B0 D00 50,000 120,000 Te¥—7 18 H4)
: ek 18 72854
}L,-:;lt'_'_,.-ij.-:;r 1 — 118230 #JJ? .
FAATwE 20 1498
Ao — 2 1068317 _
AASTIL 21 | | 7488
¥E 3 98773 -
B# 22 | 65806
FAITUE 4 e 84787 L =
<Lk 5 oy —a—%—TJ Lk 33 HT581
—_ J47
—L 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
. e
Ao 18,178 M EHIL 28 51|886
F—ARIT 10 ] 78§00 ADETFT 29 51401
_.'.:.,":I:r_—'?.:...l [ [ e kil-= 30 P L]

BE 12 e . a7 H—T k31 =1531E

36 589
E BT - B P TS A
35.780

A5 24 13 7802 e
Eqaw 14 17100 AFiAA 33
A4 15 17007 OECDT

TiEaE

| 75015

MFEEESEILF—ERENICHBENEN GV DGDPEEART M ETRTIE

12, OECD (Organization for Economic Cooperation and Development,

FiRHBIREE) MEIBHEDOFHLT Fh (

i

FrEIAVIE )

TH2201, TRFAETHETIEXLIONFUR o g\ EL=ERE

165 EEGi s FEAL,




TiEaE

([E1)OECDHN 55 &% E 0 % 80 & B 1% hH4 18
(20094 .~ 33HE ) 40T K 17 :: ff

a 30,000 80,00 90,000 120000 FTI—0 18
72854

ot T T n1e2do U
JRT— 2 s U i i
£Z5TIL 21 || 6745
*E 3 M B 22 [ | 65 808
FANS2F 4 T SR SEETRTIPPE s | S PTY

B E TS~ TS5/~ TS AEA
13T T KpAny L Fro 2 — 51555

el BEEEDTNIERELABS -

A 2 8

F—ARJF 10 - o 1
At —Fw 1 &L\jﬁj@b‘dbgl_&é 2
!E i3 ' ‘ ﬁ E h
[ 3 T80 a’-IJ ) JE 200
Ff?-:-'f“ ‘ ‘ . E BSOS A
Fa s 14 77,100 AFiaa 33 - 35780

A4 215 17007 OECDE | 75018

MFEEESEILF—ERENICHBENEN GV DGDPEEART M ETRTIE

12, OECD (Organization for Economic Cooperation and Development,

1 7 FASEHAE) ME33HE D FHLUTF :
THE224L, FEFETHETIX19945F LI ﬁf (E'Cl?;{;a?ﬁ\gg) BN
165 EEGi s FEAL, == =




35,000 pmp

23048 3
: B F2aad
O8#H &S - 32108 |52, 230
30,000 }—|° % 022 155 Jagegs
’ mE | HHHEHT
29202 25524
25,000 [~ 5% oaso asen
o oas 2122 [ D243 21851 23108 = UL L L
22104 11 i .
20,000 1
15,000 ==
10,000
5,000
0




26

i =

15 kg

FEr 254020135 1 H 18 H =fEH

EH ORI e~

IR B R om0

R SRR RARRNE

Tl oo<Y SEounR< | SEQUERRERONES | H [IELORELE
Q50 HIRST Bl | EHDBR-sROl < | 0 REOTERRERDY
N Ot (MFE) PREO | PEROVIUE SHUR | S0QPBHS &S WPK
ol 1 RiHS0000< (0 | QUSRI JELHO | & cuRoot<IHS <RI
PEll - ) EOOW HECT | SRERESVIL WIS W ARIR
k ................................................................... ,.:, ................... .
ol SRELOBORcaRE
ull o B OEO-ENORE
2 ESEREE RX<WE
-  BRERVEE- IBEDD
} B mgﬁamamwm?mﬁA.m
< B By bRigEERZS
© i +D%%é%ﬁtﬁt$@
= ERRRRELCSE s
= B EECOCRENE (B
%  DOH-HTH RO TR
=@ S QUELT (EFELmANS |
i Be oLSHasgey
CN #mbﬁmtmmﬂ@aamm
s EEREHOES S0 S5
ol " : CESEgineny
K ) o } S
el e AR Sibiniel
AR G - GO NGT e S :

R IR |

| S | ABEOM e oL AJBME" KR roOQ #RB |
el 00 BRI | vo<” EHE=R-one< LE@N W[
o~ (—e-ma-{E)" | AHEZ L L 4 .M.w\wm m&
Hilhomno< (mmo | BOSHRMLeNERS | R Qﬁan 5
| <L) ~mo<P’ BREHow | 4 m::wm
RECTFMBRNIRLRE | < BRR—wo<QBLt | o |B7 Elg
0 HQ DS’ 4° 43 || = =
TROE Mo « | EHETE B - MR | v || B (S0
ONF NIRO - wNF | MOEESUNEHORAM 4 ) | com NG
SR » —~SEAUS V4 | SBTRRKBWR DR | 3 @ﬁm,ﬁm
ABZHLIESOL wr | O IFMEFECESIELS | TR =
18+ 108 OIHF « i | RRROHS) IVRIOLE o | ey
SKEE <storkss | m [wemzumsoxs hBles | !
Rvenwe=” wilkens |1@)AISH S k| BTy o b S|
Ho<’ wmRarvew<4! | L’ IZKHHJ OXES | -5 B i S -
04 HULEENEC R e o T
SHETGRI S B R o | BRI 1) ~ .
W S . AD . | EHSeIRR RO BRI |
: EESREHES | RAHORROEGUTNA) Y [N
: FERRIEEME | Momen DS EROTHR0HTG |
 EENRREERESSn S | SERM0 | UEE o j
. MRHERISHAOUNRIEE N ) | BREEHKE D R
AUDSN HENESRRUVAOS | BRIV MEEIR RN |
L PIIeAKQONES" HIFECRIE | LR RENELE D SEVOED
| BAEISEEIRISONISV | VRN | EANERREIE S S

B N Y

[£27283.

(27858, 2013%

2012%



35000 s
32000-”iifﬁ11; e :.:uuwniigw T{gﬁ7¢57l.
29000| - - AR - e NS
ARG (S EED )
230007 =i o s o
20000 Feoemc s sbe o
[BF5355 60 ¥t O 1 e s

20105E5 8148 EEHE

() BRBHERESETERDER ()




500
490
480
470
460
450
440

AN

BAARANRELSDLE-SEO = UMNERT

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

1994ﬂ£1>1|!ﬁ

'JJ ld~

SE LT HE 1998&1«1%5%2\
I 'CE'FL‘L ¢ S -

ARBBADTIE?

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

g0 M _H N N N § B B B =B =

340.

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010



- AIERATEF (X B OFTFEZMNA S !



— Prefrontal HUEE HIJ ’PO)%EE}:@J% 1848FEDNBRELT —VIE

1

cortex Ty ¥ r_k b IER7ECIE., 855, EBAE
mﬂ?" ¢ {EIPEMEY DY v
&H 1= ESHBY-IE . SRS E

™ W ©. EREERICEY, B
RAFT-ohYEHLH->TL

FolWE LIPS —DT
(iﬁb\o ! &iZE&T:o

V. dial | FIFEEGDES &
venromedig \ AREANAELTINE

Amygdala

BEHRE.OS2=4H5—>30.,
BE B, 178 - 2iFH.
ABRDES-DEL.
EE%:?/I‘D_}LO




2013F4A1181%
FAETFHAITITDEH1104F

KR

BRI /NBETE
Ktz
KPED
Kt

EIIEYD
FOLEITE
BOEMNTIE
ff/IB D
fRDEL B
555

o GERPE . EEIELVHL. R LvHL

TITHDOIHSA

FELH
2390
Oh\iif:o

ZTDFD
NHEA
Hho-oTt=,

TIHD
MNHSA
%*LH—C-T:O

SEHET
®MTIc
%*LE—C-T:O



DT ENA

o WAIT=-WFELZWEAWZFBLELGNOT-DTE-T-,

— ENRDT IO

. Y RLHEFL. BT, BRYELEAS AT,

— GHETKE. BERYIZZET ! ?

RATIHBIIECRE., EREWT. EXNICRITHE, RIERITETT .
SIESSFLICHTITHS., L5 0EIESAATIERS
TIMoRRDHmFEFIEIZEHT, ROBFEIRICHEFTE?

[ ENEITHTHHLEM-T, BULERRIZ

b I1EVLVSRAIE?

FHIAATZE DR



HEAREER AL = DD
HEIR ERL A



e EIRTE

o fLL (L h R e BB, BRIBICEHHEE L=,

c SALIEMENZAETNEL:., BEITEEE
. ER{mERE (X KIF=ETT, ‘
. FIREREDMHIEE,
SELEHEOERBLLIE
Bl Ti{nEL-,

e« CErrnns ] -
« [EERELITTIEESIZEELANS
HLUIZE>TLNDEDEY T,




PAESTORIE WD H b3, BEE 1 hf Bt

/rai..%/..a:ra)tzﬁfgf:;,f.:wcuxgm;t#abhm\o
EVTUNIEERIBBTRPLEVC VT EihL b,
TABIE . REOHODTIZL HBT L, HhE.
ThDEIL? AE-MEZ2HoF. HHERIZEK
DO9%. . L EZRNIE, #TLLU B, BHID,
DS . BARE.BORRBEZELAT.TETLRE.85,

ZOIETCOETZBAAZDH>EFTOHOHondaZzBZ5,

B73HAD,

HONDA

The Power of Dreams

) IN
[ZHBDED
HERE LR
D 2L5E
XZ<{DH
AADK
PSR
7ZDT
[XENT
L&D
DML
HJUJO)E&
(&

x5,













fiSpinEs.BEr-0ZEIcY

BRMUECTAPDEETRHRE
RYFTHAERBRETZIC,
BEWKRE/[EEET®]Z !



A’Q RoA VIS
BTG =-6BALMELY !
HLET-BEOBEDEA
Lo AEHENTHITTLIESL




msnW EE—2-2

ASKAZMEIOBARE REA [IBREDTH]

2014.6.17 16:02 [RZvD]

MFDASKA=4K% - SIFER=F5E. 5B
= (56) SHEEFIZF > TLWZLUTEHBETN
JZEBH4T. ASKASREN IRFZED. £FY
BreHICBET (REEFZ) Eo/z] LU TL
dCEN 1 7H. BEBRENDOHMTIOMN DI,
EFTHREICTENR SREEH. BECHERIE
RFEEMDMAZBUIFOTLWEELT, BEEVLAE
EERER (FiS) RREDRWTAS KATHREZ |
BREUIZ. ASKABREOEME3EIE, AS KABIERSH B R RORBERIAN TS £ LS




s .
R e
R ix
" o
,\ ET, T

Jord |
DTSR |

AHTATRS USRS PN\NAHSHT 7

ob)l\‘.'.\lv—*\l‘m. lﬂr‘f, i‘~' rL %

246518, MIRDEDYZEIVHITAIAIBE, REDHEBSYZR TS E, RALAA—UNENATS, MER - BARF.
ZOEY (T, EFICETAHBONE, BRZBA THERITEIEFOSFITRIC, ~RFT 7o TFERYEITS, BIXEEISEE,
BHDZ21—RATERRTBEEFIVY, RLIFFBEETHNORPFIRREINET 5. [HIZHEFGLVTFUTTEROT, #BFoTL
BLFHLWERRERELET-VATT ] §ELEMKII, thEkERDHEIT TS,

ZlIlzgBoy—F )X L BT E (X,

REANORAHERATFHEIEN 20124511 H30H



@*H = RENOFRRES AD




FHRIFTL2ELFTTER

s EFNIBETEANTHLTHO TIKNEGADEE
MIEETLHRITEDEY,

« EXRRITAFEDLE,

s LB IATE %Tﬁ;é%tﬁ— SDEEDE
ICHZET. BBl THAZBILTLIESY,

. %MK’EEE’C:/hn—)b'd‘é_tli‘.“ﬂ

AR DHAEEFKREIZLTLEELY,

 BLEERERTHIEAIC. BREHRESE
LN DEYZETTHILTLIZELY,




i (AR

- RSN T T BIBAEIBLE .
ENFETERTHLTERT 281,

s RAOMBZELATHESEZLTHL IED
REE"/ONFE A,
- IRYDEBEIBGLZS KYZFEIF T




FELDIRYIE
AANDERYZE T &7

FELDERYZKRIIZTHICIE
F9 XHLTT-BEENEVAE
KENZF B KLY K],



||

BRI SR PR IRFEFENFE.

“Rk 25 £ 3 A
RAHMBBERAR

Rk 23 FEE 2 PIICHD & AL mBL O PR A £ 3, 337 A (&R 1, 543 A
EEEH] 1,794 N) B0, ERARREREZESRD 2,387 N (&0 1,598 A, EEfH 789

AN) WA, ThBELOEEN, MOERKEZRDE LD nE T, HrEPEEEE
TN D, BAER B ESR R EEEN 508848
v i r L 4 - v
DFERE QFEROE | [QEHEAR @7)—%5—® | [OFF-aRE |[6=—r=
(B E s - ||(wReHr-BesE | ((EEERTHE (FEIEA LS T, (FHE-FIR, & || (FEgL TRk
EELTVSE) |[EZIT T | %L, HICEEL | [FoEEL Ty | | OICEFLT (|28, #ios
DA ) TRV ) TR ) WAHET, Kz || BLTW0hE)
- H il i fe e g PRVl P
O 7E Wy e O E T EEE )
OmfaHmEE  ||[O%R—1g
OB PR Mk 3 S
DR T ed (5)
()i 5
21.6% (2134%) 17.0% (1684) 7.7% (7645) 41.6% (4115) 4.9% (489) 6.0% (594%)




(4) ERBESH
7 chigiB% L1-Ee

MBEL-BOXAOKR (BEE M4-—(1)I128%H) (B %)
BELEBFRYRLE, RO LG LR HLFIZENGLNGT
FFEVETH, FNFAONT, HTHEFAESRIC120% 01 | Sl FEEM | IHR | 75— | FEER =m,
T{EAD, (4BEICLAER)
ARV TL Do 206 9] 290 289 334 3222 30. 9%
BEADRERL ISR TNt 501 85,5 §3.2 §8.8 708 576] 65. 1%
[EETBOREEL S 55 4 45,8 545 §2.1 §0.4 5 5
4 DO L LSRR A DT 432 275 31,8 411 334 156 39. 5%
DENLDE DI 4h$ 37 9.7 287 229 474
BRI AL o 48,9 518 2] 362 313 574
HES ﬁ”WH%”#fH,Lﬁi_ 20,7 16,0 T 238 8,8 19
P O 249 208 3.4 295 208 18

= Vikbot: 30,6 208 48] 29 354 5,3

# (LThdTirES), (EFbHTIHES) OSHOBISEET.
E0%LL =70 BT 40%LL = i
DEZLE-HOFEAOKE AER M4—(1)I23H)

B BARCKBLRENEERTEEIThed-oi), ] BETLONEEE 7)) OIEAB
BIBELTEL L2TWa, Zhit, P@EBEICELITERIZ, P@BEERAD [EHRA4ER
HEOFXEE) PO BERHLLERLTWS,

s FREICEBWT, TA #igElz > Tt id-iz) EVWSIHA~OERIEFEITEN:,



QEDES G ENBNIE. hFBFELGN LRI (KRADEZR)

(GAEE M4—(5)I258%H] (B %)

ESTHT, EDLIECEMBTEELE DL .
et peiianrarorane e (SR EER | EiR | 7)-5- | 3R
AFEAVIIE TEATL 36.2 387 9.2 211 188 3801 30. 39
NS P’m@ﬁhmm_ 16.0 113 6.6 114 83 16.9
SEDERCLERDS Y 16.0 22,0 15.8 9.1 125 20.
HRIEL, hr“f"a_' 39 29.2 26.3 3.1 21.1 322 ] 30. 4%
BELPTICE 221 24 4 303 265 21.1 18.6 | 25. 0%
B -H0EECERIEH Tk 99 13 23,7 12.2 6.3 16.9
WsT oo OERS DT 20.2 220 15.8 265 208 254 ] 23. 2%
A S DEEF AL 3.9 298 19 20,9 16.7 322 24. 3%
b THRH TV 14.6 13.1 224 158 188 25.4

SHE T b L3 & HNT

@EDMEHEZENHNITBRFELLED-EEBID GRER M4 —(5)I1253&H)
THAIELWARHATEL 28 2, 28U CEHIIZ A TWEZ EABETHS, Zhid,
ETORTEHEEFRFUCHRAE LWERP TERDP o EZATWAHILETLTEY OO0
FERMTTITWD,



SRPEEFEDOHVEITE AR ?

FR23FE (0115 E) DERIRFE (15-17%)
hE AR (12-145%) 1£2006-2010F &
INFEA R (6-117%%) (£2000-2007 % E
3 RE£1997-19994F &




RI10BFLABRICEA R T B3R DEIS
A—RLSUF 1999 _.

1000

1000 I

Kohyama & #BERK 1999 __

Kohyama o EM™H 1999~2000

.. 1
Bax/pRERG22000 NN
.

HA&/MRFREH=2010

0% 10% 20% 30% 40% 50% 60%



SR EFEOYDEAIIE AGEX?

. 234

° ;:J.,jz18J:

I'EI,|._.

HDEEE B R RTAN S
1= (20115: x) ODI_JXL%%M:/J\E

. FR23%E

— RERI DD E

g ITAIEE

2E REICELIEESN T B, H08
EEENTOROEETE

EE (20115 E) D ESREFHE (15-175)
o AR (12-145%) [32006-2010FE
o INFERFR(6-115%) (£2000-2007EE
. SEBF(X1997-19995 &

F (2006£

Y4B 248, 130%#8z A%

FAENSRELD

BEENFRE. RIFI2AIZIFNFE

=== I\ =JL ==
u?“ZKJ:EJEIX—Lo

PFREFRICITER
(iﬂl_/S\?b\ L/“H-1J€o

22295 ]



LN PtV F ] ORI ATRAE

. i Vs, ddFs, AR
Pl 3y =7 14 L WEBHA] IrFTHLER, FLTEAP AR~ GTETINRIFR

Dr.Kohyama
Official Web Site

‘ http://www.j-kohyama.jp
§
VDL, AL, AR

hoTR=Dn FROF ILE L-ik=h - KA SELAaDE

New Arrival Report KD

2008/07/24 + L] E TN | b T oDam i

2008/07/22 + HYE =03 SRR

2008/07/17 + &R vs IR

2008/07/10 + E{ERA AL =7 (Bological cdock-oriented life style) |

2008/07/03 + WASUGEERINHAEHL T 5

ERoLE— TLHETELEY
ST LA— kD L-Sv:-ﬂr_,; cli, HEA=a—m L=k ) S e Lorg fE,

TEEFEEF

Short Message & Column (1 s> MWEOL g — A vk W <
2008/07/24 MERRUHCET

2008/07/25 AF s FERIF U B TE o TIRES

2008/07/22 OrohEEE LS




