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Emerging and entraining patterns of the sleep—wake rhythm in preterm

and term infants

Mieko Shimada™®, Kiyohisa Takahashi”, Masaya Segawa“, Makoto Higurashi®,
Michikazu Samejim®, Kentaro Horiuchi®
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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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Nap duration Total sleep duration (nap + night sleep) Sleep onset time
Australia 2,99 13.16 19:43 «—
Canada 2.90 12.87 20:44 «—
China 3.00 12.49 20:57 «—
Hong Kong 314 12.16 22:17
Indonesia 3.36 12.57 20:27 «—
India 341 11.83 22:11
Japan 210 11.62 21:17
Korea 140 11.90 22:06
Malavsia 3.27 12.46 21:47
New Zealand 2.70 13.31 19:28 —
Philippine 3.53 12.69 20:51 «—
Singapore 3l 12.36 21:38
Thai 2.81 12.71 20:53 «—
Taiwan 334 12.07 22:09
UK 1.61 13.10 19:55 «—
USA 318 12.93 20:52 «—
Vietnam 3.67 12.99 21:44

Made from Mindell JA, Sadeh A, Wiegand B, et al. Cross-cultural differences in infant and toddler sleep. Sleep Med 20010:11:274-280.
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To cite: Pennestri M-H, Laganiere C, Bouvette-Turcot A-A,

et al. Uninterrupted Infant Sleep, Development, and Maternal
Mood. Pediatrics. 2018:142(6):e20174330

RESULTS: Using a definition of either 6 or 8 hours of uninterrupted sleep, we found that
27.9% to 57.0% of 6- and 12-month-old infants did not sleep through the night. Linear
regressions revealed no significant associations between sleeping through the night and
concurrent or later mental development, psychomotor development, or maternal mood

(P >.05). However, sleeping through the night was associated with a much lower rate of
breastfeeding (P <.0001).

CONcLUSIONS: Considering that high proportions of infants did not sleep through the night
and that no associations were found between uninterrupted sleep, mental or psychomotor
development, and maternal mood, expectations for early sleep consolidation could be
moderated.
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Figure 2. The Relationship between BMI and Average Nightly Sleep
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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.

Aver age nightl}’

sleep values outside the lowest and highesl intervals

are included in those categories. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-

_v.uhjec t correlation,
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1980 (HAR/MNERREWWS) 39% 51% 51%
1990 (HAR/MNRREm=) 47% 61% 61%
2000 (A/MNRREWGS) 47% 64% 64%
2010(AX/NRRIEWMS) 6% 26% 45% 64% 64%

2013 (f8@) 70% 80% 90% 95%
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Takeuchi H, et al. Impact of frequency of internet use on development of brain structures and verbal intelligence: Longitudinal analyses. Hum Brain Mapp. 2018;39:4471-4479. https://doi.org/10.1002/hbm.24286
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Taheri S, Lin L, Austin
D, Young T, Mignot E.

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

Syverage nighthy sleep (rsh

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.

Aver age nightl}’

sleep values outside the lowest and highesl intervals

are included in those categories. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-

_v.uhjec t correlation,
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Late nocturnal sleep onset impairs a melatonin shower
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Review
The Relationship between Autism Spectrum Disorder
and Melatonin during Fetal Development

-1,2,3

Yunho Jin 2%, Jeonghyun Choi 1.2,34,x
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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

Neuroprotection 7 development

l Reduce

. Risk of ASD .

., a*
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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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Serum melatonin levels (pg/ml)
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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 J. 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.
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