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Health in a 24-h society

Shantha MW Rajaratnam, Josephine Arendt

With increasing economic and social demands, we are rapidly evolving into a 24-h society. In any urban economy,
about 20% of the population are required to work outside the regular 0800-1700 h working day and this figure is likely
to increase. Although the increase in shiftwork has led to greater flexibility in work schedules, the ability to provide
goods and services throughout the day and night, and possibly greater employment opportunities, the negative effects
of shiftwork and chronic sleep loss on health and productivity are now being appreciated. For example, sleepiness
surpasses alcohol and drugs as the greatest identifiable and preventable cause of accidents in all modes of transport.

Industrial accidents associated with night work are common, perhaps the most famous being Chemobyl, Three Mile
lsland. and Bhopal.

Lancet 2001; 358: 9921005

Centre for Chronobiclogy, School of Biomedical and Life Sciences,
University of Surrey, Guildford GU2 TXH. UK (S M W Rajaratnam eno,
Prof J Arendt eho)

Cormespondence to: Prof Josephine Arendt

{e=mail: jaarendi@sumrey ac.uk)
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%‘NATIONAL SLEEP FounxpaTioN

SLEEP DURATION RECOMMENDATIONS

/NEOHERREIRRF ] (& /B 5R)

AV (4-124 H)  12-16KFH]

1-275% 11-14F5fH
3-5i% 10-13FEf]
6-12/% 9-12RE[H]
13-185% 8- 100

. Paruthi S, et al.: Recommended

E Amount of Sleep for Pediatric

C # > -* l ’K‘ t t ’ Q Populations: A Consensus

: NEWBORN  INFANT ~  TODDLER  PRESCHOOL SCHOOLAGE  TEEN ~ YOUNGADUT  ADULT  OLDERADULT Statement of the American

Academy of Sleep Medicine. J Clin
Sleep Med, 2016;12:785-786.

- Recomme nded - May be Appropriate Not Recommended

Hirshkowitz M, The National Sleep Foundation’s sle
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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 normal ageing and, therefore,
sleep debt may increase the severity of age-related chronic
disorders.

Lancet 1999 354: 1435-39
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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.
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Convective glymphatic fluxes of CSF and ISF propel the waste products of neuron metabolism into the paravenous space, from
which they are directed into lymphatic vessels and ultimately return to the general circulation for clearance by the kidney and

liver.
Nedergaard M. Science 2013 340 (6140) 1529-30.
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Sleep habits and susceptibility to the common cold.

Cohen 5 Dovle W], Alper CM, Janicki-Deverts D Turner BE.

Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen®@cmu.edu

BACKCROUNIY. Sleep quality is thought to be an important predictor of immunity and, in turm, susceptibility to the
common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
associated with cold susceptibility. METHODS: A total of 153 healthy men and women (age range, 21-55 years)

volunteered to participate in the study. For 14 consecutive days, they reported thedr sleep duration and sleep
efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Averape
scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
administered nasal drops containing a rhinovirus, and monitored for the development of a clinical cold {infection in
the presence of objective signs of illness) on the day before and for 5 days after exposure. RESULTS: There was a
graded association with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
association with sleep efficlency was also praded: participants with less than 92% efficiency were 5.50 times (95% CL
2.08-14 48) more likely to develop a cold than those with 38% or more efficiency. These relationships could not be
explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
exposure to a rhinovirus were associated with lower resistance to liness.
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Short sleep duration is
associated with reduced leptin,
elevated ghrelin, and increased
body mass index.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard ervors for 45-min intervals of average nightly
sleep after adjustment for age and sex. Average nightly sleep values
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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Yetish et al. find that hunter-
Natural Sleep and Its Seasonal gatherers/horticulturalists sleep 6.4

Variations in Three Pre-industrial hr/day, 1 hr more igwintert:anfin
L. summer. Onset is about 3.3 hr after
Societies *ﬁ?fﬁﬁ@tﬁ@%tj sunset, and sleep occurs during the

Gandhi Yetish, Hillard Kaplan, Michael Gurven, Brian Wood,  nightly period of falling temperature.

Herman Pontzer, Paul R. Manger, Charles Wilson, Onset times are irregular, but offset time

Ronald McGregor, and Jerome M. Siegel is very regular. Little napping is seen. Light
exposure is maximal in the morning, not
at noon.

Current Biology 25, 1-7, November 2, 2015
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Moonstruck sleep: Synchronization of human sleep
with the moon cycle under field conditions
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[4.4t02.2], P=3 x 107; fig. S5 and Supplementary Text). Changes
in each participant’s sleep duration across the lunar cycle ranged
from 20 to more than 90 min and did not differ considerably be-
tween groups {mean duration change in minutes [95% confidence
interval (CI)]: Ru-NL, 46 [36 to 56]; Ru-LL, 52 [41 to 63]; Ur, 58
[50 to 67]}. Changes in the onset of sleep varied from 30 to 80 min
(Ru-NL, 29 [17 to 41]; Ru-LL, 32 [20 to 43]; Ur, 32 [24 to 40]). Thus,

Casiraghi et al., Sci. Adv. 2021; 7 : eabe0465 27 January 2021



el
BalNE|
AND | '
N ;
— & > ~ ~ & _1
’E;ﬁbd)ﬁb"}‘ﬁb\gliﬁﬁ P !
g7 ) pam) )
[623)
Taheri S, Lin L, Austin D,
Young T, Mignot E. .
Short sleep duration is & 7 8 g
associated with reduced Average nightly sicep (Trs)
leptin, elevated ghrelin, Figure 2. The Relationship between BMI and Average Nightly Sleep
and increased bOdy mass Mean BMI and standard ervors for 45-min intervals of average nightly
index. sleep after adjustment for age and sex. Average nightly sleep values
PLoS Med. 2004 predicting lowest mean BMI are represented by the central group.
Dec: 1(3): 662 Average nightly sleep values outside the lowest and highest intervals

are included in those categnﬁtv.. Mumber of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
suhjecr. correlation.


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

B 224 4 M8 uneC S
REEIMXNBEENCHN

71/ /1)

VLOUSE OV ORMPOIL VLRI K EROHEOET RWINIILEROE : 8 ¢
BRUDIRARRLDLLRE O Y HNL R UL EDH IV LSO e —

 HOVEOBISLV ~Rmle= P KOS . 5si;

>
N
N
W il// BES SCPMBSeRsy | ROS-% | gUEmooxu R AEN S a5 KD A \\fswv E\H ./; (e m
. 5 WWM v BECPEEO WHE2® | o~ U NRENIERRLA x X . ,mll /n' : il /." .w

CEROIREO N2 | BRKROD~28- Ny’ TK

14
/ 2, UGCHSWARRENE | wLoNeu ! RO~ il
..7 Monk wi BT HERSOA B BT - K
. ’
. ¥ OB R ARRAK LEK OEMUST ] (RS
" y / ¥ HEOCHSMRRGES | DM - ST
;

z HuLLWEe<R’ Sinasasi \ ~
< il AR\

\/” B0 SUMDT MRS n ....., - 3

A\

r.:....?._-.r,.i
PR LS OL SO IAS

/v. MR ERREeRe.o.
T RN LA T T T S

Wl A R AL
SR ER .ot L W

~
LN
L B OVRE N 5008
\/ AN HpURLED BV
L / COWIE NS vRe LU
N\
s

| RO AU S WO &R Lar

Q1

EWAREIMIZ T

FIEERICSLTTHY?
8%

e a0 N

P O T
N Wenings s KGH-
\ .

Y
'@
jo
&
3

Beautiful Power




e NEIZGSIEHIZTH. HENDI AT
NRZ B3I TIEEL, ZLDA
X, RF-WEESRELNATULVE
LY,

)9 R-AITH)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]

AEIZERICEAELMEZEZS A, IRAD,

«c B EIXTHRBLLLNE,
« B TLREEIBUTHRAENOOTETILVAS,

e SRV I EWLS BIEDIRAD HE S5

. lfi’%ti(f% 353 &5

> All or none (2

thinl

=3
=

S TR T=D TEh o =) Do

G REFFEIVX—THOZIFTT . TVRIHDIET |

ELVDEBZAITIIHIL. NA)yEDERIZHREAIL. 29

YA Tt i (A 1 O

AEA ) /Ny ETNILE TGS

=AY

RN E

K E

H

A

=L, 300[EEV

=9 SRR



BEHLVEIEZTHATA)—KMIWEEA

« BEVWTITOEHILEBKRTY , ITHhZELET,

s HDIZEESALEDRAIVIIEBHWNEIEZLET,
- BIELVERIE

[ B4 [Ebest performanceZHRIETETFEEALE
EELTL\%);&( HAERET,
KWBIEEXAYaTILLATT,

m}




TIERIE ?
A )—TIANJLA: RIE~ND6RA|+a

cBADNZT AV HLE
 REITFEENITAHE

TEEALFEEA
[ CILERZEZ

cHIFEWEIATHREZE AHSIT/IETAD

» FRAl

- FRA
BRL

RT3 B

A 25

&—

EX T teFeala Pt T

4 3= & T=&0, IS,

ZHEITARFM(ATA2 . 7ILa—)L,

—3aF).

 AREX(BHRIDIL—F)

BEEAT AT R ZEITHE




201354 A11HIX
AHAEFAHIT T DEST1105F

Kif T HDOIHSA

BAE (/NS FEHH
KRl FTFDH

RKFIED SMERT=,
KRt FOFD
. hdEh
rﬁ'-i%l') 0? Ho5-oTh.

ESFEFHE

BOEMNTIE TTHD
sl hHEh

BB L350 EFNAHTI=,
T B555 BEHET
IBMTIZ

%*‘!ETTZO

« SEKBPE . BBIE0HL, 8 LvbL



) ENA

« NAFF-FLZEWNENZRBLEIEENT=D T 1=,
> $HMDITIH

s DU FIFHETL, BT T, BERYZLEAGA T,
> GHAETKE. BEERYIEEIT ! ?




S X LhHA
c HAEIT-PFELZWNE HEEBLELGEN>I=-D T -T-,
> $HDITITH

o Py (3 T L4 RYELI=DS AT =,
> HETRE. T

KRRATIHNEIRKRE, £ REYT. EXNICRITH., RIZ®ITHETT .
SETFSEIFLRICATIERB. L5 0EDIESAHTIIRS
TI o BREBIDHEFIIRICEFT, ROBFIIRICEANTIE?

R R
[RFOEA; FeHMYCZEHNITHEIRIN6T . |
[TIFHMNRDEREZE TR,
(oYX EHA D DESREHENIE,
FRIVREENNEE (BWEER)




IR EE R =DV Ol
REHRILEETA



Y NS

ol - | - ZHBHLED
AT ->TLVAIL, WODEDII. BE5&E Tt =i fdtzAt*E
PEIFALBDIRLIE, 0TV BHizBbhi, B IEOD*L'**
VTN ERIEBTRLEL W TO B I AL bR,

FALZE . REDOHOBTIL< 5220 11he. D %<MOH
FRHEILI=? RE—REEZ D57, 55 B85 4 % B 2|:)K75“j<
H99%., L\ EERNIE, BT LLLB, BHEZD, WF =75 Rk
EHS.B2RE.BORBBEELAT.TETERS.8H, DT
EDIETHOEAEEAHENDIETNDHondaZz BA 5. li?&L\’C
HADCY

' ;o)lu\ |$t
E HONDA LD =%
: e B TEIEL

x9,

JRIY RERD LS



B

e

i

Jor R
OTRSHA |

.vsmum MNNAHST LT

§

ob)[\:\}-.t\gm' Jﬁr'* "", *,‘: 0

24F¢ M, IKDELYZRIYHITAIALFHE, WEDEFESVER TNDE, TABAA—UNENATS, MRE R BAEF. |
ZOEAF, BFICETIHRONE, ERZBA THESHRITHRFORIMITMIC. RTET 7o TFHERYEIT S, FIIERFISEES,
BHNDZA—ATRKTHETF VY. RLIFBEETEN OEFFEREWNET . [BICBROLWVT U TFERL> T, B> TV
WHLWRRZRELETVLATY ] §EDLEKIE. HBkZER DOHHEIT TS,

ZlIlzg8Boy—F)X L ME(TIEEEXELY,

HRANOHEAHRAFEEY 2012411 A30H



B

e

i

§

ob)[\:.'\}-.t\gm' Jﬁr'* "", *,‘: 0

R
m*
DTSR
.usmum WNNANSH T

24F¢ M, IKDELYZRIYHITAIALFHE, WEDEFESVER TNDE, TABAA—UNENATS, MRE R BAEF. |
ZOEAF, BFICETIHRONE, ERZBA THESHRITHRFORIMITMIC. RTET 7o TFHERYEIT S, FIIERFISEES,
BHNDZA—ATRKTHETF VY. RLIFBEETEN OEFFEREWNET . [BICBROLWVT U TFERL> T, B> TV
WHLWRRZRELETVLATY ] §EDLEKIE. HBkZER DOHHEIT TS,

ZlIlzg8Boy—F)X L ME(TIEEEXELY,

HRANOHEAHRAFEEY 2012411 A30H









¢

EEL\& If‘Z)ot iR A

-

e v
SIS \
W
- @

. g

-‘-_



&h o R
SAICE
ni=-2 &N
HYET,
SHOFEL
=6, K&
tb\s B O)
NZHRNT
LMONAT=

K. EMZEE

nnf=-_C&
MNEWNAT
3

MELUEE,

"/\/o

: £ ﬁt)]o
' gcf““ﬁ’&vétﬂﬁ'
" POCARI

SWEAT

—




XEFM20135F6 A F599X—TM 5

(REFZHENFFHF Elzlsﬂ*'“ — A —[FEEBRN LD H

FE—F . mEE—)1/4

Tk TCC.eERESHEEMIC, T

2B ITABARDOMBEBERICDOLNTER/RLIZVLA
TY,, EAITKE YA ZEBEDFvY—IL
RXNAM—D, BEE—REOTHENME
ICHOTES-EETDHRAPDERMNEERT-
5% ? |TLT=,




Iﬁﬁﬂzom:_es BE99R—THE
(%%—aﬁﬂtﬁ /——Ej?,Eél' zlgﬂ:lﬂ_JIJ _9 _‘if&'ﬁ' E&hé@?ﬁ\
F % _*IJ fiatEiE—) 2/4

c ¥ ZTCT.1EERAESWEZEMIC. BHEICHITHSBARDMEE
FICOWTERLE-WATY  REAIKEY M ZIERED
Fy—I)LX DA, EEE—REFRKOTHEAMEIZHOH T
SO EEDRVDERIMNEEZEE-BITLEPAEETEIMN?IT
L= THFAENELV=EIIZ. CDIFFAEEWV=(XE)  [EH. 7 A
JANIZIOWNSZEZFIDEETHDM 1E, s REEE SEEIC
BUWWTEEIZHLES I ELE=DIT T, ECANTELARIELE
ZINFEIZX0S, WEDHBREDABELNIEIZNS,. BETWAIEETIE
HWELVWSEBESICEESLGHERBE -, BT HmEAIED,
E Lo EEREBFAEEEZ DS EEIRERZMEH(E KE
1ELVTY,




2EO pubmed](CRITS... | | &R BT MRHODA: ...

% YouTube )ifj( Chrome TCEL/EaL.  Zd < Chrome &

B

Pl o) 0:56/1:05

SO 30 8 3198 AElcs® O LI



ThoMardmelowTest o 7 ‘ -
ﬁg,gnyg Z BETEDL,
BEHE 75\

~aa aaa D b\—égéhts

g EHNETEHKY)
o ‘ B (@)

(22270 FRFCHIBTEEFELRH LM ﬁ é;: ﬁ ﬁ
SR BE DO EEREE TH & MR,
s Tiesametnang, The o 28 & )
KRIRAK S SEER R

DL P
3l e 4 75 B2
(B OvsavntrEhTsFHomsnn D> A =L = =L (2 L4l B, | »
COBRDAERVER TS — BAHLISY, T & |J b |J ﬁ
ADIEDBIFEDCHRBHEEOE AR | > ? 5”¢~ b . "
[ HIE

IR 2 He e M e



- x‘Q—
/ %\ gﬂiﬁ\

BLETRZS

C FmRE

(s

N7 1
| S /’/

IR B D ERIR

B5ME%E
LD e

BElET
/’H%h\ v/,

(@ﬁ); s

BT <

T&\n%\)

" mEn
s

K2

/ﬁxmﬁ\
R#M&‘F

N




=V N E Yt JP= SIIRAY= FA

o = I‘[i'lx—c TANTE
NIRETLRITH

cBEARIEAREDLE,

=5 B A ERT
:‘E: 7&%@('}" Y[R ng-j?—c H Q?&l

. %MVEEE’C:I/I~I:I—)l/'§'%>_tlat‘w

0)%12&’&j<—

*ix b BT E

=

ZLTLIZELY,

H,

JL’CfJ&)'CHu&%MW)EJJ%

PHGI-BEEDHADE
_L,’C<7°*‘c‘<L\o

EBNES

HHEIKIZ
%3&15h\?%b)’é#’cﬁﬁﬁb’cdﬂéb\o

R RE & &




i (AR

fRonf-hTITAIZIELIERLZE,

EMNIBETERTHLTEET S5,

BEOMEELATREEZLTHL. EFED
RTEIIFoNFH A

BEUDEBEIELRIZS KYEITT!




QR AR

EREET, BT HLT, ZLTHIBET BTN
f;%%éts MCHRADEFTENTEET HRITIEDE

A PEESTHIIRK[ZTA TV ILTIEA A,
o HE<7:J~3T_ED'T;%L75\&)U o~ /\J

« A EERY



AEEEA=E! 2
« XTIV THDEREERE;
1L F 70— IBEZ1$31.9%

(189 EFEA231iL. HAIF4.5%16611)

8

EZNVIEBIR LIS EEBET SRV EETISS . RiThIX26M
[EFER)  HTREEL, KELELENLTOLT, Aok ARBES
N DHRTIRENMEAS ST YBAEN, EXNVIITESLRE, AEDLY
o5 1 EBELTMADEN, EFNVIEERB S -66C 0B EICTE
KIZH-TLEDTEAS,




RO AR A

DUFITONTOFEBMBLFARICOVNTHAHTT
it 1. 8B H5. 2. 1BBEIZHA. 3. 2—3HIZ1HEHS. 4. BIT2EBILT) . EFRAGERY RO TIHER I EE BRSO HEBUTRIRBERAIZH=YET .
HEE1. LWOBERS, 2. K(BRS,. 3. HLIERS. 4. BREW),
EEBEMAHS. (FBFT69.5%., XFT50.2% TLI-. ELTEMEEASEIEIL. BFT2.0%. XFT6.7%TLT=,
BABZL\DOLBRD, [(IBFT84.4%. LFT85.0%., BRAELY, (EBFT1.8%. XFTL1%TLE=,
FEROEIEL, IRKRZDEED, HRAMICHDEENENSISNLWVERTLE,
DUFPHBRELERALTEFETELOREE
- I RY 54250 -{F R
HBRENZVNIL BNFENDLBNI L EBNDLENI L, BETR. (KETA OFKRRZIAGENC L, LRELTVELY,
FMRELERETEIERBDRY)—VREARNESL, EELGUVEBIREEELTLVEL,
HABIRELERDHLBEEN T M 2F=DIK,
ERAKGIE, EENDENE, SERFHRAGIE RVV—VEEINRENCE BIETR. RO EFSN S L TLTEAOERRMBARLN &, TL -,
it B EOCHBIREN, IRALILLEELTNDIER M FET,
HhtntALTEELTHET,
EEORI)—VER., ELTIRYICEAT ALV F O RIRELEAELTLVELS .
AO) =V BRNREVNCLILEBA VLGN L, HAWIERRBRBRSAEONCEORERL, LADTELTEET,
BACE, BRECE IUFETHE EETHLIE, TAENDBEEVCEELH>TLAIERTMYET,
BADLIZE>TLFE 125, R CERPEEDZLICHREKS BTV 2E0WTT L., ERIZEo125. ERZICHAROEBICOLTEEEILTLT:
EEEVWEBWET, END—DETEEATIEIVTERA. HNEThEABEELTOET,



£
&
o
]
B
-
%
o
D
=
1-

) IAPR
H{J IRDX !
RSP E D >TH (e b 2B,

(B | ZENTLIST FEBT LB b,

BR- AR AP R RS- ERBOHRE - EWR-RBEHIBE.
FEDDERFEEZD Dy YV FSOR] AvNR—ItLE3EHEDXyE—T |

W

(o33 (ZIRY OHFZE, BOHEAE,
PEMOBEFAZE . F L CEBIOHFEMZFIZSIM L TV
N CTo—MTd, TEWOEFIZHLERITH)
I, BEME S TV BITEWVARNY) L ) Db
MO LR T, 5, BX5, Hd. )
<, EWIHTAEEFENBIREZFENET, D2
HOITENIE R E WD B O AEGFITERIE <
IZEWDH Y A, FITINHDOITAE, TLT
PRzl Lo, EWVWIHIBEICERL T
oI AOTHIITHE EXN o7 TL
Teo ToT2Z @R B HRAEIZIE T Lo DX
E B HEPICITE L TWh iR, FO-EJUC L
THERLVW., Wbl W=D TL-, FLTER
WZ o TR HIRCKIFTEROBZ ENTEE L,
—DIEK IR, ZHOBIEFNLK R, ZoDITES
e, Z LTS BIXERA T, OO
HoT-ENZHOWNWTIE, S FERERTHIEREZE)
N2 W HEBWTARO T, JURIZIEED F9
23, LR Eo koL L) EloTunE
T, X DICHMAERERBSGTHD, BDH, B
AH. T, ABERICHKT S, KO, wi, £L
CTHREICHKT D, ESPREFHELIT, 2 bxdH
?ﬁf@t%?\:hmﬁ<%ﬁbékA%?



LN P2V HEEDE-TRLE

. i LdE, AdEs, AW
Ml 1Y A7 12 LWEBH A 2 TH LR, FLTERP AR, ETATINRAFA

Dr.Kohyama
Official Web Site

‘ http://www.j-kohyama.jp
1
VO L, AIFL. AH

k2 7A=Tn FROF ILE Lik=p - RH SELAEDE

New Arrival Report S0

2008/07/24 + ILE | E V7PN | SE4 T o0l i

2008/07/22 + MEFICE SHH-AEER

2008/07/17 + S5 vs TR

2008/07/10 + {8yt A* L2277 (RBiological clock-oriented life style) |

2008/07/03 + EASGEENHEEMEL TS
wECLE— ﬁgﬂ'sﬂﬂﬂei"

TEFEFEE

SThLa— Ly 2= TLf=b R BF 9 FL T RE,
Short Message & Column ve WlEOD g — b A vk — U e
2008/07/24 MIEERERINCT

2008/07/25 AF 4+ FHERPEBFIECPETECoTAES
2008/07/22 O CHTEE LG




