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A STUDY OF THE ASSOCIATION BETWEEN SLEEP HABITS
AND PROBLEMATIC BEHAVIORS IN PRESCHOOL CHILDREN

Chromobiwlogy International, 25(4): 549-564, (2008)

Atsushi Yokomaku,’ Kyoko Misao,' Fumitaka Omoto,' Rieko Yamagishi,’
Kohsuke Tanaka,' Kohji Takada,’ and Jun Kohyama?
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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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Sleep habits and susceptibility to the common cold.
Arch Intern Med. 2009 Jan 12:169(1):62-7. = P pubtiity
. R #E A SN o B Cohen 5 Dovle W], Alper CM, Janicki-Deverts D Turner BE.
ﬁi";ilt-#l~#&'ﬁ‘t’l:‘ﬂ'ﬂl
B S ic@myTT S A OMN VWK
* BESS BRI o= g ML e OB Department of Psychology, Camegie Mellon University, Pittsburgh, PA 15213, USA scohen@cmu.edu
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L a | o FE ;oo ey = N
ﬂ:ﬁ_ﬁ' {El HEErshs "B eEhE- BACKCROUNIY: Sleep quality is thought to be an important predictor of immunity and, in turm, susceptibility to the
ciE® 1l o M % ~ R | ? ¥ a‘\ common cold. This article examines whether sleep duration and efficiency in the weeks preceding viral exposure are
?F:lég%ﬁﬁﬁ H'{.ﬂt_lr"fi‘_‘h\' ed with cold tibility. METHODS: A total of 153 healthy and (age -55 years)
i ko S & U associat cold susc ; : A total of 153 he men and women range. 21
AL EAGEM Ll Eh B ¥ #
7 B8 S_{MLL LD 98 §
SRl &0 |-[[FEEALERL DS 58 E volunteered to participate in the study. For 14 consecutive days. they reported their sleep duration and sleep
2 K& A § 2 W L = H efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
T M - A
W E'Ir H: &3 ﬁ' .-,:% ¥ E ) & 0 -E scores for each sleep variable were calculated over the 14-day baseline. Subsequently, participants were quarantined,
-;,L\. ::: ‘ﬁt % % ﬁ E I_L -}J. ﬁ I& ':’! U administered nasal drops containing a rhinovirus, and monitored for the development of a clindcal cold (infection in
o - W - -
E; s 0 % F[% j] o % E ::; % & % the presence of objective signs of {llness) on the day before and for 5 days after exposure. RESULTS: There was a
- e E ] S
H_ f: E Tk ﬂmﬂ {- % i'lér # E E "KJ graded associztion with average sleep duration: participants with less than 7 hours of sleep were 2.94 times (95%
. b S L k F =4
;E-JI- 2 ﬁ I}é % ﬂ; BB A t.:ﬁ i I'.:? confidence interval [CI], 1.18-7.30) more likely to develop a cold than those with 8 hours or more of sleep. The
e e AD W ®WmS a association with sleep efficiency was also graded: participants with less than 52% efficiency were 5.50 times (95% CI,
E E F; ;—:E:}E* < 5 ?'i - E E‘ ::'._: I-i < 2.08-14.48) more likely to develop a cold than those with 98% or more efficiency. These relationships could not be
LJ'.-I.ZI E ﬁ g IE % ff E % % E’ E—E explained by differences in prechallenge virus-specific antibody titers, demographics, season of the year, body mass,
o % ;’_ ﬁ ﬁ — _'I,_-_’ ) :_: f:l E % E socioeconomic status, psychological variables, or health practices. The percentage of days feeling rested was not
£ e . 1 = = |
E F[f - EET :{J; = 'h* 2 ? ] % E associated with colds. CONCLUSION: Poorer sleep efficiency and shorter sleep duration in the weeks preceding
E s oo | b T £ 'L 3
MIEISLECEEBLAET 3 .
L 2% 7 B i3 1= E %D oD ?f Y exposure to a rhinovirus were associated with lower resistance to iliness.
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. . J Appl Physiol 99: 2008 -2019, 2005;
Invited Review doi: 10.1152/japplphysiol 00660.2005,

HIGHLIGHTED TOPIC Physiology and Pathophysiology of Sleep Apnea

Sleep loss: a novel risk factor for insulin resistance and Type 2 diabetes

Karine Spiegel,! Kristen Knutson,> Rachel Leproult,> Esra Tasali,” and Eve Van Cauter?
Laboratoire de Physiologie, Centre d’Etude des Rythmes Biologiques (CERB), Université Libre
de Bruxelles, Belgium; and *Department of Medicine, University of Chicago, Chicago, Illinois

Spiegel, Karine, Kristen Knutson, Rachel Leproult, Esra Tasali, and Eve
Van Cauter. Sleep loss: a novel risk factor for insulin resistance and Type 2 diabetes.
J Appl Physiol 99: 2008 -2019, 2005; doi: 10.1152/japplphysiol.00660.2005.—Chronic
sleep loss as a consequence of voluntary bedtime restriction is an endemic
condition in modern society. Although sleep exerts marked modulatory effects on
glucose metabolism, and molecular mechanisms for the interaction between sleep-
ing and feeding have been documented, the potential impact of recurrent sleep
curtailment on the risk for diabetes and obesity has only recently been investigated.
In laboratory studies of healthy young adults submitted to recurrent partial sleep
restriction, marked alterations in glucose metabolism including decreased glucose
tolerance and insulin sensitivity have been demonstrated. The neuroendocrine
regulation of appetite was also affected as the levels of the anorexigenic hormone
leptin were decreased, whereas the levels of the orexigenic factor ghrelin were
increased. Importantly, these neuroendocrine abnormalities were correlated with
increased hunger and appetite, which may lead to overeating and weight gain.
Consistent with these laboratory findings, a growing body of epidemiological
evidence supports an association between short sleep duration and the risk for
obesity and diabetes. Chronic sleep loss may also be the consequence of patholog-
ical conditions such as sleep-disordered breathing. In this increasingly prevalent
syndrome, a feedforward cascade of negative events generated by sleep loss, sleep
fragmentation, and hypoxia are likely to exacerbate the severity of metabolic
disturbances. In conclusion, chronic sleep loss, behavioral or sleep disorder related,
may represent a novel risk factor for weight gain, insulin resistance, and Type 2
diabetes.

obstructive sleep apnea; sympathovagal balance; glucose metabolism; appetite
regulation; obesity
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of average nighty
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 categnﬁﬂ_ Number of visits is indicated below

the standard error bars, Standard errors are adjuued for within-
suhject correlation.
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Short sleep duration is
associated with reduced
leptin, elevated ghrelin,
and increased body mass
index.

PLoS Med. 2004
Dec;1(3):e62.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of ave rage nigh rj}r
.v.leep after :udjuument for age and sex. ﬁw_'rage nightl}r 5leep values
pmdicting lowest mean BMI are rtprﬁv.ented h}r the central group.

ﬁw_-r:nge nightl}r ﬂeep values outside the lowest and highe.v.t intervals
are included in those czutegnritv.. Number of visits is indicated below

the standard error bars. Standard errors are adjusted for within-

suhject correlation.
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Aggression, Suicidality, and Serotonin

V. Markku I. Linnoila, M.D., Ph.D., and Matti Virkkunen, M.D.

Studies from several countries, representing diverse cultures, have reported an association be-
tween violent suicide attempts by patients with unipolar depression and personality disorders and
low concentrations of the major serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the
cercbrospinal fluid (CSF). Related investigations have documented a similar inverse correlation
between impulsive, externally directed aggressive behavior and CSF 5-HIAA in a subgroup of
violent offenders. In these individuals, low CSF 5-HIAA concentrations are also associated with a
predisposition to mild hypoglycemia, a history of early-onset alcohol and substance abuse, a fam-
ily history of type II alcoholism, and disturbances in diurnal activity rhythm. These data are dis-
cussed in the context of a proposed model for the pathophysiology of a postulated “low serotonin
syndrome.” (J Clin Psychiatry 199253710, supplj:46-51)

EERY - ZERITEN. BT
Bt OSHIAAEREDIET
FDFENIXLDESE bl 5B




OV DEHEZEOHLIDIE?
) XS H IV 5H R E S
ZLTEHD

S-HTHED R HI
B8 HHHHHH
= SLRAIEETR wiEEE
,%,ﬁfi%“;@ T (& RREEs HTRE] i
i‘?j:f; F v 4
= O).):
i & \ L
’ © et |E'=P%E¥E§E5—HT?$¥§i“ FEIR R EEY 1 7))
gy~ o | P —@%%T-ﬁ%"'-‘-;ia- St
fiy




ot g RT3 27 5%
(RREREEZE) | & 5FUL
WIS S HOE =
nB s AHDOBETEE 25~
B ExZBET 352,

BEZE3IINET. EIZA
MISEENSTEZTHED
DEFIUIETNTIN/Z. 12
. REIZRENIZITTIEER
BHETERNREENEZ N,

TABOTEIZ EAHIT K
DE=Z. WSB=0FE2H
WTERREL ., FTLLERODTE
FTIIWTIOZBEEUET ] .
RERASEEFSFERROHE S
W - SEEEFREIREAZS
Z\ ZORAT S

HRSASE AMMEE

NN Z PRI S =2
EEFENIICEMAETHIT A E =

fMRI (BRERVRE S IR E R %) ZALNT

REUT 7 7> 5 1 <

Tl WOTESIT HIERRDLE
'ka_(J:%a.Dﬁiju Eﬁ’ﬁ‘@@(
LIWbDIZT TICFERHT
D SR OFIIR A2 R 0¥
WHZBIR L T\ B &S,
XBIT. TAHUIBRIRET
HE, MAEOEO k=2
MRBOITINE EEITCEE
DR 2 BUIMBIT3HT &
HFREX [FDTC.
ARZEZ N < BUINFEDOHRBN
X TERL THTEIS 520D,
MOIEE 2T D2 208
VTS L Tl < $E X D fiE[r]
BOHO O =iz h
SDBEEFEL TS,
O h=UBARBT B
TS UNCTRERE IS RDh
S T =N A 5 3 VA RE 118D
2hizlizB5Uk

20094E6 A6H &4 H



ZaOR=U A =U7ELNE, 2097 D20 &Y.

SR B DSHAERDHD,
R > i (=] 2%

BEDIHIMZF AL TLNSEZ(X, FITEERE DA EE DR
FEDOTHEIZ @A %(Fﬂlm&%ﬁ“l_b\b\bé)b\,ﬁﬁbb FED
HMzrFRIL TS ESE, ENAIREERAF OREAD L2 E
%[0 Eﬁ(nﬁiﬂﬂ’m%ﬁ‘ékb\b\bé)75‘,%511'5'6 (Tanaka SC,ioNat
Neurosci. 2004 Aug;7(8):887-93.),

BEREDRMAD O =V REIMENESICIE, T 5 OB F

TRl

A ENEYRCEBIL, COF=VREAT L ESISIE., 5 O HEH

o] gAY &k 52

RGEEh (Tanaka SCBHPL0S One. 2007 Dec

19:2(12):e1333.).

RADEOR =V RENMELEZICIE., EEIRIICH EDOHMEE
U'HY5 (Schweighofer N5J Neurosci. 2008 Apr
23:28(17):4528-32.)



BREZEE GO, ROEE)., mDE)
NRUGHIT BERRZEOSEIC

nn

BADN

BREDEE

BmDFk

RKZBBDELT
FRHA D24 5 e
FYHLRLER
&t

EWEETORRE

e
ﬂi_’.i?kﬂ#fﬁl:ﬁﬁﬂo

%Wﬁ%‘l‘d)lﬁlﬁﬂﬂ

HhER BRI ED XL
LR

CCAZEROM
(29 5 iR ImE
ME—
Oy

Yy ZXSHIVIEERPEE (F
1T, HIR ., HI%) T

BROFHEND
fRazsrY . iK
K[xbl=bI 7R
IVE—

rob=2

BREIDI}T 1




BHOKT.. AREE/ NS5/ BRF—LARE

HEefE L TRIRED

BEERPICHEBVDERNLGLGADIE., HBICHHARAENTWAERRARFETNILDRIHT/AT/N
ST BREE L ICRADARETHAZLE B I EMRGEE DA EF—LNEE1EDHF-, =
DERIT. KRFEIRATFrv—-LIL-NAAOD— | (BEFIR) C22BEHINS,

AN EIABGEDEMICEFTFNDOSHHO TS, KEEAMAIZWLAWNALTEEFHEEGE T
é‘gpﬁém\t IDERIRERGEEEN 245 B A TIRE T 5. /\TUADENSE, FEREIZHEST
ELH 5,

B ERAREF—L)—F—L6E. IORDREMIEZ(IHRBIED LS(ZHERLE(2)FADE
BE—FICUIYEB RSB TEGCFINEKE. MBEENFE LT H5—LO5(2B0E, TDHA T, &
MR IR R IEAAMZIV T THEH T -,

EELASHEEIEARLY. RITEABEITEN, ERDPIZHETZHTHE BHORLIN DY,
AN OBENTFTEo-, ERHPICHEZIRHRFGITTHTSHE, AT OBEED —E A ELE
L. 8% DM /INT/INTITHE IS o1,

BETBREF 1997FICHE (R FETHH THREIN TLE, H10FEENERINTIVS,
TITHEDIDREANETIE, EEFOEERMAEEL TS, BEFICKYAKRRNREEN1ETS
BRI X, ¥ ORADK24050., 230 am/N\TIF23FMELRE . BICK->TED,
(20074E10H22H SR5cHE)




___PREYMIr

J *Cﬁﬁﬂﬂ&%ﬂ’tﬁﬁﬁj
SRRLEFLE !

~HREDUT BRBKER (2T~

{1 3

3 ]

http://www.hayaoki.jp




Adrenocorticotropin (pg mi-')

JJLFARTAA R R E{R T ACTHIE,
BRSO \FRIORI N bh IRES,

B0 -
ﬂwakening:— short and suprise
—a— Short 1
50 - —e— Suprise |
Long |
oLy ) T Awakening - long
404 : " S S :
= =i ]
3 R !
g1 I
30 3 |
o = | . ;
il o :
ED _| e ;mj 0 6 20 24 - i
g -
AL | ;
2 : !
104 Ry i
Pl T ! !
] ]
] ]
X :
0 I 1 1 I 1 1 1 I | 1 I
0:00 1:00 200 3:00 4:00 5:00 600 £:00 8.00 Q.00 10:00

Time



& D 24K
v ﬁw?‘jﬂ BZEDOXRIN

TASHhL -

CEmAR
tOr= EHRET 121475 .
o Y - & EEER

TIVIINAI—I5 SDBAL



B EHEL TL\DREE DR

S}

8(250

(MUEFFROEBHET—5D'D)

200742 A sHE A7

19875

= RIDAD
| e _IA._U/T_[[u.__J.y
I N—NXLDN
= YOOA
R __//.. ../__J ,..,/..kl
= IkAD>P—O0
e ESN
o._.......ull.u.uhm_U”.M
.",_.H.”,.”m.w._:._: _/_jy_:A
KON
= AY=2INNLE

N

e p—KLINDN
;?XJﬁ
aaMfﬁﬁaaaamgwax




[ - 315k 1) 0D BEE AR B ]
B
75
; o
6.5 B
5 B
55
Y “"Y* A DA PR A L)Y
I NN U Tt /)_4/)‘\)5 P kA
I— ’6) / /\1\\'
/- A
& 150048 18-64i% (20088 A20EH M9 A1 HDFAE)

VDA TARZ—-REOF K= LT B—TA Ak



Eﬁggﬂl HE A2 0O EIRAFE

8.0
YT
2.0
0.0

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 (&)
o ;[ ER PR & ) 19954 LAk, REEHR Ao [
h ERSEHEWNTRICELT,

NHKEE~ 10 L




(RIMERBTFOT A ESEREROTEEEE 20045

5 1S =] IR Eafr Tl REIT
e T 105710 | 26 =A% 50,078
FAN=F B6025 | 27 | ==—0—F = F A6.037
*E B2 028 |28 |7 708 .74
AR — 78207 19 8= 703
T 77,600 | 30| S A3 605
A&7 TS0 '!1 e ) — 43,574

—,-,;1 T1.840 | 32| F oo A2 177

'35 @~

20044

e | | el e | | | | |
ﬂm-4mmhum._.:.'ﬂh—amm.hwm_.

.

oo &5.016 ST 14,656
FA &4 673 3? _-?|—-; 12072
ZE B0 | BT AT 2016
T —F eaanl [/ (IFr=7 1,351
F—A 7 61343 |40 [ =—To = 30,480
AT —F 6,000 | 41 |F1 E%
T 62455 |42 [F)—F —F- T | 28206
i 50,520 d;t 2T 77,308
H3E 50050 | M4 |FRET 26483

0|75 55,067

TR saw| BFEIEMNMTHIE ]

7l PR 57,508

73 [0+ 56 687 HELHS -

T 55775 = N

i AT 52770 ELSLIEA

1

T RE A TRRR

(M BITRREL—F)

==E'~56

EEEIEE—ERRIRN

[2HBENENISLNDGDP

TEH

IhErTHEE.
EDHER(CKE

FALA —MBEQ704 J!'!LQQO/

i BT 'C!z?ﬁ"i MO T BHIZH > TNBAFEN

#100) (=

Economic Cooperation and

Development, #5115 B
L1575%7=H3.

i) mEE

AARIE71%.,
ZhlXOECDINEE30A
F1o6I, TELETHE

R BRF ] AV )

ES -3 3 V8
%5 (B

0)\

C 3

A

CIKS

& BELNVFEEEN



35,000
a0, 000
2h,000
20.000
15,000
10,000

8,000

1998%

\T
=

"]

LI
4 11 £
L I P

!

—J <M G

oo Cn 04

T L

= o2 0

== v |

(=
— I
=3 =

o

C

I]‘lﬁ: w o™
W

J]

>.

Nt

&

NI

N

= I

P2 436
1346 22104
02

o =

o L

o T

== = =
= == T

ddI

e — O

D0 —= T

F—

2 =

— 34427
33048 -
' . 32352

mE=ECE-§ oy 22863 . hugmﬂ 32325_32155
mE

| = |

25202 25524
e — 243291
215“3 S by 21351 zslu‘ ] L]
2122
20788 21u‘3n531 -




"
?“‘. : ‘ _..' --' -_I.:,_;_.. - L.I._. "-;_'i ._..'_ ..'. A -' ._-' 'I-_l -
26000 { e e o IR ARy AT o 4 R R T R AT R
15 _I|l=,,_| .%' » i '
20000 T s i S SR RS e s e e e S S ...

BF15355 60

), BREBLRSXERONE .

i 5 10 15 20214

201045148 E#&5E

I-‘l = :.‘- L:,;\_II :_'.. | §' - ” _ Iy
oy




(B BFE A Z2#0EIRFE

B.5
NHKE~ 10 L
B
1998 LI E/EL DS
3BANETHAD
750 FLlFLFLE L | ‘
[ | Il = |
- {:11 980 1990 2000 2010
1 J '
N 7.0 - . - c i
10 F
15 F — ALY DGDPODOECDH TOIALL
0.0 N

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 (&)
4 1 ERY AR )

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



O EEHREERAE

o= DEET) XSHIVETFHPIES THFE 5 (Jacobs BL,

Azmitia EC. 1992),

EASADOLHESEEERKECERREFR B TEITSAHT . JUXS
DIV REEIE CATIXEEY ., OV D EIENTELSELNC

LERE,

AN EOR=VEBEINBELEEZIZIE., FE O HEN T HIE ALY

s {GEE) (Schweighofer N, et al. 2008)

BERL-ADRENEFHTIEEA=hE>TL S (Leyton M, et al.

2006).
EIRA B EBFREDEEDE

15 (Liu X. 2004)
ER A B CIXATEERIE N> TS5 EEIEZ A SHEEENRIBES

:h.l-(l,\( Yoo SS, et al. 2007)

BIEERIF OO RYLEWE, BIEERIHNE->TW5E S
ZHIZ 5B EENFIEINIZKLN( Tekin S, Cummings JL, 2002)



T OiRdtENEIF
O ICEEDTS

SRnS &
BALAS - ASREBAHSHEH |2

BAKE - EFER - iRESRE



i
c
O
()]
L
)
e
@)
>
=
>
L O
..




R RIC;EED
N - 158h
il ICRhHBhE

i OREIC;EE)

SRIO RN TNTE
oS EIPHO & (8




Cz

[
AN

RBIARBE

Cz

—
am

S
Ay

- e -
-
W, e "
N DY — -
. - e
- . b
x, . —_— T

HIEF D

B

Hil



LA EMNE THIBRRIEF ZEFEICL LD

e FELITHRABMETINVAE.H
DRIERRIEF M ;EFICTRB,

 HIERAIEF (X B RO HHZIMNAS !

c BRIANICHEAEFENEBEZLTEHDL
HD !




avE=EaEE L],
ZFT L L

B TR T B R e s
|_-u.—u-_.| RV FESS o RS

. Ty
s (= Eﬂ"}‘/

1
i




SRS E CD Rfe

Fybhiigyd. FrefATCRATEEY. TE2AERRERE OF, EfbAACEIL.

j:_'-'!.]! & o g e =

#w ka7 hitp:/iwww.toilet.or.jp/utal FAX 03-3580-7176 _J ¢

T LODERE.
2hENS,

n AR R T

iEfE¥1.000 [Hix¥asa

1R B
i
-_||I'-r_l_.:=-_-ll-':|.-'-\_

1
2 Poo-Poo soang
|

AT

Labo.

H o ol L



*&@G‘

2009 %, (%)

P

Z3@EE{EMmiA

'SAEEF I LZERXDS

[ A QiR QKSR Ohih
o) ° HIEE D ANLER [0-A0H
th HEIRRGA)” AP0
(=0 | AJKHRD® TS 0-408
AT KO 8R0S
10° SAREN T DS HERM
[BiEQRNED | A5 O UK
QN FiRERLQRSHNR
WO IA04° L5 ANRQ S
NROEJRERE (MK

Rl (k) QERIHVIBT

SIHIIHE IR K18 i
ER O SHIR R SR
IR BRI Bk DE
M RSHIEIOONK RS L
YA [HEQERKO ] AN
$° SH BRSO 0 Y
IR D8RG] BIEED His
AR DS TR A SR

oK EEUME TR

S

Hoim” R BRI
M3 S U EIRIER A
VAV S e SN [ WA
QW OVRING S | S 0
\0° " Himii QK mKHE
AEEIOEY dH0A [0-30010
Q0| IR R4
[RIRABOAOE TN | A
KEROERNG° RN A L
R AN R0 DGR’
[RUIR ] 4onQ@40 O RDIBLE I
QB B KN Y H—2 QYR
A0 H° 1" & SHEEQN-A)D
RIS VLN DRIAERD . Y
EIA)” [REKORIOY] [L
YRR SEENL ] AN
QRN QIR
IR i« B 2




SABEDVBLNG

IFhElR, AL,

F<iR. HFAELSEVLODSASL, FFF5TU A< A
IFAZLSELDSABIR. ELA2F0E20AELTVSL.
KBWECEL{BLARLE | 25 2LTTLADHELEL S

e, AL,

FE<iR. AFHFTV A A

EhozLATE. BhEHOTTIELE.

TLHRADNT ECT. THE2LAELTVADHELE LS

PhobLy, AL,

E<iR. FaraFJ A< A,
ETELTLT. Bhbbnic{ ZanhE{ss5E &,
EREBRLTVT., FALICW{DEREATERLAL,

FEEHL,. A5,

FE<iE. EaakaadU A< A,

Phobd T, ELTEEEM T 2FY LEVATL
ECBESR. BT EEE.

1. ¥ LR 5hL»F—E2BRELT. BRILELLS.

‘@% SAEhLYY—

sl ol

DY |

g, e

~FENRRED')YILT,
ALUF-EEMRILELED.

2. HRLE AL A —(CEamMEBEARELLS.

BEX

Ty b=

% | £ | B |
lzs I |

3. HLit. EROIAEORELESEHL Y F—LLBEAHEL LS.
]
?’" 3:'. :

o9
HLH— |, néﬂaé”'
mﬁmlgﬂﬁﬂ Fadd”

& ( & (

4. AEAN—AR. SAEDOBREPENLOLBLTE(LIABLEXLOLDBES
s {hhET,




ELWINZEDLST=HITIHAIFTINS LT ?

BREWNESIZT D

%LL\HIHEI:EZIKE’J&E,E%"IE(WEM%

i

o
p |

A:E

) | | | .|
IRATEEmA S i T 16.2 1<17) | Hjﬁ E|2|§’7'I:I‘y7 (**)
EHAMICT X FITES 1e|sz <17> | | \:ET)I,HF]E\

i AR B Rl FE AR Ce
H 0.0 10.0 200 30.0 40.0 500 60.0 70.0 80.0
| | | | | | |
= =5 5L 70.5
FEAREERIZE/=> .XWUED 7 ‘ ‘ ‘ ‘ ‘ ‘ ‘I<74>
EAR/=2 -ERTILEFEDFRE 1610 |
INSUREBRI-BEFET D [ <64
| | | | | | |
EMIZIZD/EZNNEKSIZT D | 51.4 ‘
S @R LAY
ZRLREF=HHFENESIZT D | 5<05§ | |
SHEFISNTERD 'la05
i ‘ ‘<52> | |
%*@ g ;“T_E é*_Lf&&\OD
B SR E{ES | 43.8/ <46) | |
B \ \ \ \ \ \ \
EES (FAEREELAELY 40.0
i ! ! ! (42> \ \ \
BEFEH A a7z | |

\_




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 80 « 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




FEEMU AN AFE T D 2
e AL ADIOR ALY

—a— BHA —k— JTIA
—— A —a— Kb A
—o— FLOA —— FEDA
—— DR A «— WISLIRD A

() BOAIIRTE. AEIOSAE FEVARFEIRAETST, ARSA IR TS A ERBITHRY
EEDHADET,
(EED FEFHEET A OTHRERET)



FHRITL2ELFTTER

MEIBETEBRTHLTEO TEHOEMNE
E=9HRITHEDENY,
s RULBITTEBERTHADHET-ESDHAD

FIZHZETHA 7B LTLIEE0Y,
. ﬁ'ﬁiﬁ’ BECOFA—ILLEDELTZNT TS

: '%\@%W&xs;« LT,
 BLRIGEATEE AL BILHES
S gt ML R N St o

Nl




Earth at Night Astronomy Picture of the Day
More information available at: 2002 August 11
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