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Description

Gaming disorder is characterized by a pattern of persistent or recurrent gaming behaviour (‘digital gaming’ or ‘video-
gaming’), which may be online (i.e., over the internet) or offline, manifested by:

1. impaired control over gaming (e.g., onset, frequency, intensity, duration, termination, context);

2. increasing priority given to gaming to the extent that gaming takes precedence over other life interests and
daily activities; and

3. continuation or escalation of gaming despite the occurrence of negative consequences. The behaviour pattern
is of sufficient severity to result in significant impairment in personal, family, social, educational, occupational
or other important areas of functioning.

The pattern of gaming behaviour may be continuous or episodic and recurrent. The gaming behaviour and other
features are normally evident over a period of at least 12 months in order for a diagnosis to be assigned, although
the required duration may be shortened if all diagnostic requirements are met and symptoms are severe.
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An Update Overview on Brain Imaging Studies of Internet Gaming Disorder.
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Short sleep duration is
associated with
reduced leptin,
elevated ghrelin, and
Increased body mass
index.
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AND SLEEP |FOR CHILDREN ( 20 j 14172 ...

UNDER 5 YEARS OF AGE at least

minutes minute {0-3 manths of age)

12'1 6 hours

(4-11 mondths of age)

SEDENTARY SCREEN TIME GOOD QUALITY SLEEP
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minutes — {1 yearof age) hours
=60 minutes
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GOOD QUALITY SLEEP
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(N }
180
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of which
(@) Workd Health stlesst @0 minutes
WE®2 Organization moderate to vigorous
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GUIDELINES ON
PHYSICAL ACTIVITY,
SEDENTARY BEHAVIOUR
AND SLEEP |FOR CHILDREN

UNDER 5 YEARS OF AGE

(75, World Health
Y ﬁh Organization

SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

|
hours
minutes minute {0-3 manths of age)

12'1 6 hours

(4-11 mondths of age)

7~ N s ¢ 1 N[

The day is made up of sleep time, sedentary time and
light, moderate- or vigorous physical activity.

SEDENTARY SCREEN TIME

3-4 j:'.l_J"E PHYSICAL ACTIVITY GOOD QUALITY SLEEP

(N ?
180

:5.6,

than Minutes

of which
atiesst @) minutes
moderate to vigorous
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GUIDELINES ON
PHYSICAL ACTIVITY,
SEDENTARY BEHAVIOUR
AND SLEEP |FOR CHILDREN

UNDER 5 YEARS OF AGE

¢7ZXN World Health
Y ‘éhr Organization

1 Eﬁfﬁiﬁ PHYSICAL ACTIVITY SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

at least hours
minutes {03 months of age)

12'1 6 hours
( A }
80

(4-11 mondths of age)

GOOD QUALITY SLEEP

at least
minutes

3-4 J-:TJ‘E PHYSICAL ACTIVITY SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

- . -
.._336' ;1';'6') '13'53'

minutes than Minutes

of which
at feast 60 minutes
moderate to vigorous
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GOOD QUALITY SLEEP

( g?
]4'17haurs

{0—3 months of age]

12'1 6 hours

GUIDELINES ON e —————
PHYSICAL ACTIVITY,

SEDENTARY BEHAVIOUR
AND SLEEP |FOR CHILDREN

UNDER 5 YEARS OF AGE
minute

(4-11 mondths of age)

SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

5.

GOOD QUALITY SLEEP

O 2
O v,_
L2180 60

minutes Ilun minutes

hours

of which
772N World Health = 60 minutes

el g g
\ éﬁ#— Organization moderate to vigorous
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SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

hours

GUIDELINES ON
PHYSICAL ACTIVITY,
SEDENTARY BEHAVIOUR
AND SLEEP |FOR CHILDREN

UNDER 5 YEARS OF AGE at least
minutes

{0—3 months of age]

12'1 6 hours

(4-11 mondths of age)

GOOD QUALITY SLEEP

minutes

SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

;1';'6') '13'53'

3_4,‘%‘& PHYSICAL ACTIVITY

(N }
180

minutes than Minutes

_ of which
(), World Health atiesst @) minutes
% Organization moderate to vigorous
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Total sleep time

Nighttime sleep + daytime sleep

0-364 B . 2007 DRHE

= Predominantly Caucasian = 7960
= United States (US), Canada (CA), United

Kingdom (UK), Australia (AU), New
Zealand (N2)

= Predominantly Asian = 20,327
= China (CN), Hong Kong (HK), India (IN),

Indonesia (ID), Japan (JP), Korea (KR),
Malaysia (MY), Philippines (PH), Taiwan
(TW), Thailand (TL), Vietham
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SLEEP DURATION RECOMMENDATIONS

NZEDK
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! VL (4-12- H)  12-16F5H

1-27% 11-14K5H
3-5i% 10- 135 fH]
2 6-127% 9-12MR¢H]
13-187% 8-10FH]

. Paruthi S, et al.: Recommended

. t ' ’ 1 Amount of Sleep for Pediatric

- Populations: A Consensus

: gé\:ﬁ?ﬂﬂﬂ 4_;’%'5“ Tiﬁ? PR;;-!Q’OL SCGH‘(;?’EA’EE 4T§Eygars YO;IN;;ESLT sﬁﬂgm OLDERADULT Statement Of the American

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

- Recommended May be Appropriate Not Recommended

SLEEPFOUNDATION.ORG | SLEEP.ORG

Hirshkowitz M, The National Sleep Foundation’s sleep time duration recommendations: methodology and results summary, Sleep Health (2015),
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Map showing economic costs of insufficient sleep across five OECD countries
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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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GUIDELINES ON
PHYSICAL ACTIVITY,
SEDENTARY BEHAVIOUR
AND SLEEP |FOR CHILDREN

UNDER 5 YEARS OF AGE at least
minutes

{0—3 months of age]

12'1 6 hours

(4-11 mondths of age)

GOOD QUALITY SLEEP

minutes

SEDENTARY SCREEN TIME GOOD QUALITY SLEEP

;1';'6') '13'53'

3_4,‘%‘& PHYSICAL ACTIVITY

(N }
180

minutes than Minutes

_ of which
(), World Health atiesst @) minutes
% Organization moderate to vigorous

SmEBDILNRDEKTE., RY— B, EBRICEAT2HWHOH MRS, 2019454H24H




s T—LEFIFER

» AV — VB (AT 47 A OB

» A =V D~ DEE

* BISEATE?

- [RHWHEE

» 24BF (L FFIL (RT3 L BB EEERMNG7ES.

H—=

CIE S

o HE{KBFET. ATV
 tHILIDIHMYEF



VS

FEHOEFEATAT

INEENR, RARTWOIATHSEREBEDODNDIRAT—F I+ 05— LR EM->TVSDZLIELIERMTS,
20175 NERFERAE
2 HARIHA (6-95%) DA 23—y | L6 T45.0%. 7% T49.7%. 8i% T49.5%. 9% T65.8%,
FALTLST /NS RIFRT—FT425320-25%F2E .. 3T LYH20-30%F2E | EH T — LM E-23%F2F,
FI A B A9 ENE (76-87%) . 5 —La(71-82%) OIE IR TR (7-34%) . H1H (21-30%) . AZ1=4—23>(3-13%),
FEAEADRAE(IORULD/INEE) DA 23—V FIAE;65.4%, AX—b T+ FIFAZE(E29.9%,
INERSG.6EFEEDRT—R I+ FTFET20.1%EDREHERS.
FALTWAT /NS RIE, RR—FT742H350%, EHS—LBEFTLYMRENEN25%IEE,
FABMIES—L77.9%., BIE63.6%. [EHEFER38.0%, A2 =4 —334.3%, BEHIE33.1%,
INEA-6FEE DT S%ITA U 3—yMEFIER A SO .. RH# TIIMERZIAEL., EERELS VLGN fES,

KEVNREIFEEDIRE

[REDATAT7ERGTEEIL T, EFL, EHMICRET L)
[BEEICEFTN\ARELEIFLGNI L]
[PRERIDLIRREIXEFT/N\ARIZELINENT &

A Y I Ex T B Al

[ AT 472 —DBRICIGEMEDLHIEIRE,




[T
11

FEHOEFTEATAT
i

RERNTDAEZ—F b T —LAT4T7)FIRICDOWNTOIL—/L (FIAFEAOFBETES YA, £8E. LTIXULIT
BWEZAAGE)EEDIENEFND,

RKENDIL—ILEIFTTIXSFNENCEEHAD T, INEROMBEATREDATATHAIZET HIL—ILHHSHE
ZEFELLY,

R TELM U A—R Y SR O — LR EFEDITEZRLE FAETHOMSRIVE, REFDODBENTEREIZK
Y. FARRLERLNGIZENS,

FEHICIE. FELERADEFTREDA U A—R Y- T — Lz a 525D L@ T1=0y,

ESLTEHEFELEFERADERTREDA U I—Ih- T — LR EEZHETITIE. T0L2) 00 % (FIRARMEOFATES
TIVr—aviiEICBET %) FIRTRE,

FEHOAA—FIEOT —L(AT47) DEFRIFIAILEEICOLEAYDT L BRRAGELEIZDENDS,

TREREZID BREL T, INERIBEFFET2IE LR, /NEREFE(X21:308TDIRES,

REPREZFICHLT,. ZEOHMEBOEBFDELE-2ENEATATIBICHETIHENEENS,



BERAEATA7 - RIMKTE T — LIKTF

AV 3—RYb-F—LICLSEFHERASROEREIELPT L OA R EEK,

BEEICEDERPLIORDELGAT A7 EHFIAREREIE, 2016 TIXTLE (VT7ILEAL)89.04 . TLE (§RH) 13.4% ., 13— vk130.2% . FEH0.35
IOUABESHD T IR DATATHRADIFEAENRTLE L 3—RYE,

FER2TLEIXFEMER., 45—y MEIEMNER,
- ERAEHK (13-198) DA 2—RybFRIAREITSWELE . RT—F 74+ O FTEF - FIAR (X 24 TL0-70%RE .. BRETI0%L L
A 3—RYMKEFERNLEPRREDESIL, FEEDS. 7%, BRED4L.6%,

PEEDAE—RYMRIFLEDEE

ERMTREHRREOEL. ERZOES., BERFEOER. BPORS. BEIROEOET. EFEO&EHE. BiE,
AR—r I+ ERICKDHMRREAERES . RIFFEERICIOBRIEDIET . ERFE OB ER RS
BEINLDHEDZNERA—ADAET., FERERIZHDIEREICOVNTIETRHERICRBRSN TG ATEEE,
HEAFOCEREFTICEENDNIL,

hoo TN EREERZZ (RERTORAREDRRE AR, £ BEEALI-ODAREGR., £EFEE
PILE-FREENGTIO0—F) | FERERANEZ TSI TA77EMm,. 1 EE,

KEFHOERICEATAEENBNESICE, RFOHE LA EA—R VMO —LDOREERICERZE<XKYE) KYEL
DHESMZERLEY  AFVRXLTEZ DL ERICEFREZTTo-IEINKMEE L,



BERAEATA7 - RIMKTE T — LIKTF

BRSO A 3 —2 I T — LR EEZDDTEITI=ULA 5EZ5EF(21E. T4L5) 209 % (F| BB O F B
TE577)r—2aV Rl ICBET3)FRABETARE,

KENTDAZA—R2IN T —L(ATAT)FBIZDOWTOIL—IL (FIBABBOFBATES YA, £8m. LTIEWITE
WEZIAALE)TELENEENS,

RETDIL—ILIEYTIIBERNHDID T, VI5RAPCERERTATATRRICET HIL—ILEDKDDEL—FEDEHE.,
BEHICEAERADGIL—ILEBLFToNEZEXHENDMERIZHID T £EENERMIZIL—ILEROHLIDEKXRKAN
MEIET BEVNSHITIHBIEMNEELLY,

FRTODEFEDPREZ ICHTIHIAA—RYNAT47)FIRAIZET5BIENLEERABTNITHONLEIENEENS,
HEE.. £EFESTFHOENELEADOFEELS ML, 13— yb O — LRI EEIZDEAY 03 LY ., £
EEHIIEEOBRIREZERTIDOTEELLY,

BEHEIHADAA—2IROT —L (A T47) DRBEBFBIIERBZIOESIZDENY, ZOHREL TREKFHEIDES
PERTOETEEDETEEEDRORERYAGEE) ICEHELOT O, EFLLVFEKREZIO BRZEL T, 4 T220F LRI,
ERETII23BFINIRIEL,

REIARAPIIEFD)XLNENOT LY PTLVDTEZTE,
REFIIFICIMERIZH#HFIT L LZFTER/IAE,

A B—RY RO — LS — B RIICERY EITAEWNS 7T O0—F42E5588H560. FELBE SN ETNLFTY
FIFOENBIEICHARREMBFLTLVEWNEESICIE. FELDREORNZERITHIELHY . LRI HDATREEMN
S, HETEFELEATATDFAIZDODVNTELEST HFEEVAZROTULKDELH S,



Steve Jobs Was a Low-Tech Parent UCLAKZDFRE-L AR FHERLIHRILD
By SEPT. 10, 2014 LB, EFHRBRAERILLILETT, FEL

E2
VS
pug
’ .
o
> : 2|
y.

[FAZEIL. FELE-BbOTH/ 00— 0O F BZEFHIEL
TWET, 1&. OaTRIF2010FE . EMFD/NA T
B AERNEZ A EEDELTES -,

ATA— 03T REE5ZZA T =, 5
FERINT-

T, Oov—FURCDZYIE LR VIE, 37
AIZHEDFEEME DLW iPad[ZEH D
NEBW-FOREIZEWN-CLEEIRET

b, [FEL=BIX., (iPadZ) E={FE-T-C&

DELNDTY , FAEFEL-BD/NATIF|
RA#HIBBLTWVET, |

EDHRRAFILAFE==LKFIZARELI=FST=,

[RF4—T-OaTRIDESE.
DA IE— FAHFYIIU(E.
DT7VTIERHRIEFENRTS
{OREMEZEBI LM, ZZTHR
=D&, R9) =234 L (BEE%F
ROHLHERE) LYUE, TJz( X
ky- DA R (EEMMMOTZ) DR
EDRFEEBETHVITAD
Bi=ot=,

[#Z8F, R T71—(FRF>T,
FoFLDRINT—TILTIE
LY, KVPEFELELFELLIEY
IICDIVTEELEIDTT, #%
iPad 072 —5—ZF (O Ft
Ao FEBBIXZTER/LIEES T
ZICEDTUVBLEIIZIXFESZE X
FHEHATL, J


http://topics.nytimes.com/top/reference/timestopics/people/b/nick_bilton/index.html
http://www.nytimes.com/2014/09/11/fashion/steve-jobs-apple-was-a-low-tech-parent.html?referrer=&_r=3

2 A 1K AHREOFFICLTREZKRYIZLES 1. GoogleREAZEE
:_EE—C““E'E’JT:~ E ﬁd)kfi&ﬁ?éﬁiﬁ Eric E. Schmidt: 2012 Boston University

Commencement Speaker

Ty -aZybKDRAE—FZFEDD (

1. ORI EFNEHASICTLTTYV/ R 2
9/A0—TRE3—T0/80—FH1E
BT AT TFATA—D— IS | o
TWWAL. COtHRZBELTAZEZUE |
DITFKEDDIRZLGVVUDLDERENZR
-LTWh%,

2. 749 /80—THRIE—D2IZD%EA >
o1 79/ —(Z &> THEEIZH ST
SIHBRDDLEHAYE, AR LFF 000
A9 5ENTEEL, TNITEFTH

3. 1BIz1B/MIL. RTAOBEREYS 7

_ o e g g
TY/HY—FRGHERTHY, ;’7/ 4. Eot=DIYESIEES thot-i. EIIYESIEE>THE. 25T hIEE
02 =23V FE—LSN TIENF7EL RECEET DREANRETEHL. REBTLEDYZRFEEMT (5B,

NBTRHEAVRODEREZT ST A 5 gpEBRALL S<DOAE EBERNDECDH. KT EHEIZERN
B OANEEELELEIS . ERAETK TW3, KEEGZEICHELTH B, BEES5TE, [BALNEEHDIT5S]

YD %, F50>TTEEREEMD EEITENKE,

(o]

TV/00—DOAEEEFELEAA, BB ARILATEGLRYGI LR MADEINS,

.



http://tabi-labo.com/104550/speech-tech-future/

s T—LEEIIFER
o RO —2 B (AT 7 AL DR
« A= FFBOMANDEE

- IEEETESS

- [FERE T

o 24FfE]IEERLE (RO —2BER) (1B

(I LH
4
mm

BIRNHTED,

H=
* TEES

o HRRFET. AT
. MILDHYS



TART ALt EhS

TIL—SAMFDRBERDBRE
- REEZ S .

« WITHBUVAEERETEZELELIIREINZKRKT,
s RIZBUBDEATGI =R hE BT IELSMEMNZRKT.,
o TARTUAIZRREINDAHNRBIIR BRMEFEZLRIHT S,




BR<EEER") X L (BEER - ﬁ,ﬁé 1715/ms7|_\)[/:E./)0)$El:_LF¥EH$

00 ml)

ThEERILEY

i U LREER (BERAHNDSEEDAR)
BEER T/ Y LLER (FyARYBR-ST,

12 18 0 6 12 (B%7)

é——Lgh s Out gh t On
50§

NO\ — e ——-lxh()"—éz

B

I
|

SADRR)

12
Time Elapsed (hr)

20 iy

17 - Hydroxycorticosteroids in Plasma  ( [ffj H)

8 12 16 20

24

= —24hEHHE

440

—24nhFEHE

Bl —40
4 8

JJ)LFIARXRTAAFOBRAZEE]

B D St TREHA248FE105 O A IRBFET &

Z AR 245/ IIC) Yk

!

Bm<. Y AICIFBESGEDRILEY




AR )X L IR HER. (8. RULEY) DRI

Light On :(—llgﬂ\ Out e -Light On
: A | | |
8
| 1

{
\
#im(C) 5.0 [Sememse Sl Lot - '
37.5 ‘ | , i |

% \ /\ S /\ ,,,,,,,,,,,,,,,,,,
» Vaxax
) A’i’ ﬂ L'C L é 0) 75\
SEIFLY X LA E \
ERRET T
‘J A (o)
meRE S b 17 - Hydroxycorticosteroids
T dp@\_——é/ﬂ7 s [] Fl'ycli y tl ds (FRH) - o
TTRERILEY :
{ \WJT:~DA&§EE (BERENLBEORE) | ]LH” """""""" =, "0 —24nTHiE
BEAR T/ ULLEE (FyRYEST, A N

S {1 i 40
12 18 0 6 12 (B%Z)) BmO®E 8 12 16 20 24 4

Lo
FOK TR0 DEGEFE

BEAM2ABHISUEE g BN BB RILEY




[ERFLKE]BREICHS

ABOEFKEUZX LEIVNO—IUT DEREEHE. 1 Bmfﬂ;;#?m i
DY AT IICHES>TWND. FOI-HROELTR DB,

DOHERE TR T DT EICIO>TERVXLZ1H2455E R
BUTL\D.

1RER

& wWCHBE ATH
DukERES L3,

X L ARt
PHd EHEIVILDOE

(Eib, BRCHE R,

FILEL DR ) X L m

LIRS Y3 NEWSWEEK 1998. 9. 30



* &

» BAD L (RIBNRRDE) TE

e EHLHBRTESTI(ZIL., EA

EARRETOMRE

HAAN24 55 R L U £ 4040

_EMKRYI,

=LY,

HINELAE> T, Bk DEF

B>,
. WK (BEKEIDR) (4 KBS St ORME LS
WEHDS.

B0V T, ®mIFELTHS



TART ALt EhS

TIL—SAMFDRBERDBRE
- REEZ S .

« WITHBUVAEERETEZELELIIREINZKRKT,
s RIZBUBDEATGI =R hE BT IELSMEMNZRKT.,
o TARTUAIZRREINDAHNRBIIR BRMEFEZLRIHT S,




ASK=> &

BMEROSEMCHRZSFY . R ZIHEIL .

RSzt =-09RILE 900
FAENDBERER 700
4 %68 FE TITESE (<10pg/ml) S0
& #4508 LI&

BRIREMNSO<THIR) X LH ©

H1%1-5FEBRI-SIE Fif Waldhauser 1988
> ?E:E)E (i} — I~ -, |7 Ifatza n‘oc?udr‘;al sleep“ona impairs a melatonin shower
—‘
7 ‘/ /—V “in young children
N T ~ T un Kohyama
ﬁ ;'ﬁ l i & Fﬂﬂ Fﬁ < t o h\ b ( % Q *m ﬁj gepallftn?e)xylt of Pediatrcs, Tokyo Medical and Dental University, JAPAN
Key words: melatonin; late sleeper; sleep deprivation; antio:

shower

melatonin
\ S S 1 2
, \ I " ™ n Neuroendocrinology Letters 2002; 23(5/6):385-386  pii: NEL235602L01 Copyright © Neuroendocrinology Letters www.nel.edu




(pmol/L) B2 IBIE
400- V Vigme V
NV 300
—
I
> 200 -
i i
100- g U%
15 15
0- | T

ReEAR

4-15 B SN L » o/ Yl v
XZ N ZVbEETHIFEI S NS.

(Lewy AJ, et al. 1980. Light suppresses melatonin secre-
tion in humans. Science 210 : 1267-9)

’
"
~— TOKYO BAY ~—

MEDICAL CENTER
EREXBHICEIIBEBASI =V HBIALOHRE

40 ,\"\
35 &
=2 N
%0 \
\
I NUREN
' \
// \
X 20 —— / \\ \
E15 //(/ \.| &
:};n ' \\k )
10
: T
g % i
pg/ml 0 - et
Jelitisilo0 22 1"ll0/" 24 Ty 6iiTel 10 [12¢ {14 {6
1B0Y
e HRBHERH

e R TNEEWE B4R/ LM68, FHERTL2R
—— yEERE  NRERE Bie5%/ k55 FHFRT0.7R

$Eﬁﬁ%&ﬁﬂﬁﬂ#ﬁﬁ%m&mwb_/ﬁmuz.'.\&tmc

TR T3, ﬁ%ﬁi%%kbt«'(&ﬂﬂa)xvb_/é};auz'l.\wﬁﬂﬁrl\éuﬁ
Bl ot *BEEB%#}SM&QM?EHE:TJ:ﬁkt%& X7b_/Ux’AfJ‘
EEL. ﬁ%#&i@éuwbkz'cﬁﬁﬁmxmo JERRSL, 1o~12%m:vf14
~16BFE TDABSM THS. (Mishima. RERT—%)

ERIDAS F—Jﬁ»%(d:ﬁf'eﬁd)
Shall = ohJjEad L= 4



Review
The Relationship between Autism Spectrum Disorder
and Melatonin during Fetal Development
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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
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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.

BESRIPICASR = VIREMNIEE THAH_LT,

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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Review
Melatonin and pregnancy in the human

Hiroshi Tamura®?, Yasuhiko Nakamura€, M. Pilar Terron?, Luis J. Flores?,

Lucien C. Manchester#¢, Dun-Xian Tan?, Norihiro Sugino®, Russel J. Reiter?* F|g 1. Levels of maternal serum

150 - 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-

‘_ _.¢J i) - ¢3 week value. From Nakamura Y, Tamura
&a " 2 {:}5- NE SR H, Kashida S, Takayama H, Yagamata Y,

02 Karube A, et al. Changes of serum

melatonin level and its relationship to
feto-placental unit during pregnancy. J
Non-pregnancy Weeks of gestation (weeks) Puerperium  Pineal Res 2001;30:29-33.
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