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AD

Taheri S, Lin L, Austin
D, Young T, Mignot E.

Short sleep duration is
associated with
reduced leptin,
elevated ghrelin, and
iIncreased 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 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 categories. Number of visits is indicated below

the standard error bars. Standard errors are adjusted for within-
_v.uhject correlation.
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SLEEP DURATION RECOMMENDATIONS

HOURS OF SLEEP
0 1 2 3 4 5 6 7 8& 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24

@x(lf“"&

NEWBORN INFANT TODDLER PRE-SCHOOL  SCHOOL AGE YOUNG ADULT OLDER ADULT
0-3 months 4-11 months 1-2 years 3-5 years 6-13 years 14- 17years 18-25 years 26 6.4 ysar-s 65+
- Recommended - May be Appropriate Not Recommended

SLEEPFOUNDATION.ORG | SLEEP.ORG

Hirshkowitz M, The National Sleep Foundation’s sle ethodology and results summary, Sleep Health (2015),
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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

2220 LT HHIC. BAHD(EH %003 365

S

@0
-
f@h\bﬂmf&ob\%ﬁlﬂ#mﬁﬂﬁaﬁ%ﬁhxﬁm

o,




0,501

=
[
o

Duration (z score)

|
o
ha

Onset (z score)

<
Q
o

Moonstruck sleep: Synchronization of human sleep
with the moon cycle under field conditions

H+ b

U

Full

Night in cycle

\J.

Cc

Duration (min)

Onset (min after dusk)

540 4

520 1

wn
(=1
o

480

460

440

160

140

1201

Group

Rural limited light ¢ Rural nolight # Urban

Full
Night in cycle

BEARRSRE (L) (XFT AR RE RS,
AR RbLEL, TDEIL20—905
ARREZI (F) (X% A i & b:E<.
AR RLEL, TDEIL30—805,

FEAOLGVEE
BHEXHE
& ITE =

[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
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Late nocturnal sleep onset impairs a melatonin shower
in young children

Jun Kohyama
Department of Pediatrcs, Tokyo Medical and Dental University, JAPAN.
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Review
The Relationship between Autism Spectrum Disorder
and Melatonin during Fetal Development

-1,2,3
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The roles of maternal melatonin travels from mother via
placenta to the fetus are.....

Oxidative stress | Circadian entrainment
CNS vulnerability | Normal sleep pattern

4 \ ¢

Normal neural
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Figure 2. The beneficial roles of maternal melatonin that travels from mother via placenta to the fetus.

The functions of melatonin in neuroprotection and circadian entraining may reduce the risk of ASD.
Figure 1. Maternal melatonin crosses the placental barrier to entrain the fetal circadian rhythm. Thus Normal melatonin concentrations during pregnancy contribute to neuroprotection and the normal
melatonin is present in the fetal brain prior to the maturation of the fetal pineal gland. After crossing neurodevelopment of the fetus through the inhibition of excessive oxidative stress in the vulnerable

the placenta, melatonin entrains the fetal circadian rhythm, maintains the normal sleep pattern, anc
protects the fetus from neurodevelopmental disorders such as ASD.
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central nervous system. Additionally, as adequate melatonin levels maintain the normal sleep pattern

and circadian rhythm, normal melatonin secretion may also elicit neurodevelopment.
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Non-pregnancy

Reproductive Toxicology 25 (2008) 291-303

Contents lists available at ScienceDirect

Reproductive Toxicology

journal homepage: www.elsevier.com/locate/reprotox

Review
Melatonin and pregnancy in the human

Hiroshi Tamura®?, Yasuhiko Nakamura¢, M. Pilar Terron?, Luis . Flores?,
Lucien C. Manchester®9, Dun-Xian Tan?, Norihiro Sugino®, Russel J. Reiter?:*

<24 24-28 28-32 32-36

Weeks of gestation (weeks) Puerperium

BEIRARERIC7E DI DON T,

BIARDEEBDASR=2 530
T Z 5,

Fig. 1. Levels of maternal serum
melatonin during the night (solid line)
and day (dotted line) in normal singleton
pregnancy. Values aremeans=*S.E.M. for
the number of patients indicated beside
each point. Daytime levels below the
lower limit (5.6 pg/ml) of the assay were
excluded fromthe analysis. *P < 0.01
compared with the non-pregnancy values,
<24-week values, or puerperium values.
**P < 0.05 compared with the 24-28-
week value. From Nakamura Y, Tamura H,
Kashida S, Takayama H, Yagamata Y,
Karube A, et al. Changes of serum
melatonin level and its relationship to
feto-placental unit during pregnancy. J
Pineal Res 2001;30:29-33.



-2y vy} b\iéé"d—&i Z_%D

BREXBHICLIIBBMATIZVFBIXLOHRE

AL BHAD

’ : ! T \\‘\ )(al\:‘/l/&)l/i&_ltlj:
R0 ATARRR Y TIEICORICEHAF !
i i ZOERE

FoEE18:01-20) -22 11110 2 4 6 81 10; |12 {14y 16 -3 NS hJ
i BAOREDZLRL
e ks = > /

e emEsi TR Bt 4%/ k6% . FHERTL.M

— HBRERE MEBEESE BHsR/LMESE . Y ERT0.7TR ﬁ Fﬁ @ ""—: N Vs ié ' f?
PR E K MR ERE OEEATH= > HBUXLE LK. H > 7 E H - "
RESEE TS HBEEBE N TEIMOASI=> 58U X ADERH IR

RS 1or DR & HBEEMCRMBIT L5 E, AT R LN

EEL. HEBEE LRALAIVICETIRIEN AL KRB 10~128F B X014
~16BFE TO ARSI TH S (Mishima. KREERT—43)



- BEIRVMEBZHRELATOMREZZ A TH T,



AESMDRE PITFERALS=6
HEERMEME =EIROER

s AHxEBIR. HAREZ#EE. 1909;23:17-45




s SIEOMRMNEFENT-FRI0 ExEEfHL, TNExtBEEES [T
IiﬁEE 5 PL[Z4 \(fﬂL%Eb\biihf'?jtb\%fn%h*ﬂ 5HES
IZUt=, (IiﬁEE-.L'(j: IRYUZETD. R EELTHEL ELVDERK)

o BREREEDFR(E24 - 113 BSR4 *Tﬂgﬁlia_%wﬁﬁﬁﬁﬁﬁéﬂ
AL THRIIET=,

27 N—TENTNDFRADEZEIOBETHILL
BEOHTI)—THEYZESET-.
» BICRKRETT7IILA—ILAAE D HHMH A WAREF TEML TLV =,

. kd)%%ﬁab’c%kz LR K1 PEIZERERBE S LU BHE TN T
HEE T EFLEDONREFEEELT-,

. IiﬁHRL,T—%jch\bOD HEES5INT=-K(320 ~ 60 7 CHEEIRIKEE
é‘—-nu—b\ st BE D F K 0D B 0% R A1 S 1% 5. U CHEBAR (LB 5

SN M7=,

. ﬁﬁﬂ%ﬁ@ﬁrh\nﬂﬂéhth\ LB ELEYE D IERZRHL A
(2T BHIZIEZE>TULVELY,

KT CTHRYHL. 4

R4




iE

« KIEHZEERYWE DRIE(L, MonnierbMDJ )L— T HY19775

R E

E (2R DL T-

delta sleep-inducing peptide (DSIP) [Z#8FE 5. DSIPIL, DY X DAKZTELE

ﬁ

f

DY D IME

?ﬂiﬂbfﬁi&ﬁﬁﬁﬂ%éﬁ%b, T DIRIKEIR

AMND TS




EEREFONERIRZ VRN CERIEEMEZHE . AT EL

THISUERIER S L AF AV ERE.

EL
L
’




LIIIWRTFREG A DAY

- (IR VX ONEHRMAOHEIN, BEELDORMLGEHEIN-ZLTIILA
TF (Krueger 5, 1982) (L, RIRIERZFFZR T HEREIBFICHKEEE 9. ZD
BOREIT, EAEADHECOAMILRIZREET HE, TNONMEARNTHFEINT
H£CEME, THEHOLME TIELSIILRTIFRORESR, F-VAMILATIHZ

FIHRNADY, /1 2—OA4FX 1B, 412 —TJxA a, BHIEFRRFLEDY

ANNAVDEEZREL, TOHFERFEE, BANMHIZINA, RIRERAEMNL

L LEEIRANE DT B e of=. HAh DA D 2LITFELR DR E#EEETR

LTS, B [BLTERCGADII A AAM EN LTINS ET HE, CDEE

iﬂfﬂfﬁ%ﬂ:ﬁf#’éﬁ%kﬁ?ﬁl ZEELTLNSHITT, Eﬁﬁﬂliiﬁiﬂﬁﬁﬂﬁmﬂ) o1l
\ZBD.

ImII




A H B LIRS

HEY = B

R A

2B =

#& (C)

37.5 _ s /d&,,\

- Sq
37.0 \i\

36.5 :




M B ERLES2

HERRE —> ASZ)NRTFR —> —> 3 DSIP

A JVARER —p ZEERNA ———> —> JORYHISVYY? — RREIRIE
+ ez Vi
L L\ BERRIEN l
GMCSF —0 YR RRIFL) weneceees > RRIVEY

.
k IG¢F-1

K29 B4 bhAY, RIVEVEBEEDRY MT—ID—in
gl |



JARRTS5T42D2

« JORFT SV UDLMRYZES 5T EBEIZ DT, BERFIRE
DBEFZRL > TETLET,




HERRE —> LSIATFR = — % B DSIP
YA VAR — ZEHRNA ——> —> JORYI5090? — BEEREN

f

ey, By WETIEYSHEERT

+ /IU0Y
U LSRN
GMCSF —— YT RAGFY  ceeeveeem > BERIEY

A
‘; sz-r--";

Y4 MY, KIVEVEBREDR Y ND—-H0—i%
BRI s Ty

e L
BRI (EmE) P AME (8, 5L U>)
/' B EEt, uE
VLPO g ; 581,
FNERRT T/ Y BEE = o
Ul U IR GRIEHiR) B TEIS o e
BB == (Bl o=
AR EED o ; -
SR EAHEIAAD ~ AN
TFTF/VVEBELR EE 1 "*% :
/ [ BR L, R
Sazsssvy | o
ZEE L
/ <HEE o T
R =1-ORTFRY |
e . SRR | ! L i
LIFy '
HRE

TJOXY TSIV D, DIRIREREKR



VLPO
(GABA, Galanin

AR, s

/V REGE e |
VLPO
NRNEEST T U ESEE =
EH BT —
BUBNEESD ﬁﬁ
ARSI D -
FF)UUBELR e

TER T DI BEE
BH
<BEE
A: po
PGD,
g

JORY TSI D, DIERFFEKR



7 V) HEEAR IR (sleeping sickness)
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