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* "In Japan, people believe that a fetus in the womb is able to feel and listen to
music, voice and other sounds, thus "prenatal education” is a popular practice,
such as reading or talking to the fetus, playing music to the fetus etc."
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Sense-body MRI coil

R-<compatible stimulator

Short communication

Assessing fetal response to maternal speech using a noninvasive functional
brain imaging technique

Renaud Jardri®P* Véronique Houfflin-Debarge®¢, Pierre Delion®¢, Jean-Pierre Pruvo®<,
Pierre Thomas?:P:¢, Delphine Pins?.b-d
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Fig. 1. Fetal brain responses to auditory stimuli. (a) Experimental setting. (b) Activation measured in the left superior temporal lobe in a 34 week GA fetus during auditory
stimulation (left panel). The green cluster represents an increased response to speech compared with tones, while the blue cluster denotes a region displaying significant
increases in activation during exposure to the maternal voice (middle and right panels).
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(Kommers i5 2017 J Reprod Infant Psychol)

10

Percentage EC+
oh

0-15th percentile 16-74th percentile 75-100th percentile
= 150 below mean (0-9)  Scores>-150< +15D (10-14) = 15D above mean (15)

Antenatal Bonding Questionnaire Scores

Figure 2. Percentages of infants that cry excessively (EC+) when categorising mothers into three groups
according to their antenatal bonding scores. Three groups are formed: mothers scoring more than one
standard deviation (50) below the average, corresponding to the 15th percentile, mothers scoring
between —1 5D and +1 5D, corresponding to the 16-74th percentile, and mothers scoring more than
one 50 above the average score on the Pre- and Postnatal Bonding Scale (PPBS), corresponding to the
75-100th percentile. PPBS scores < -1 50: 0-9, N = 129; scores between —1 5D and +1 50: 10-14, N =
530; scores = +1 50: 15, N = 235. Percentages of EC+ infants differed significantly between the three
groups, they were 9.3, 5.3 and 3.0% respectively (x* (2) = 6.69, p = 0.035).
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Insula P THEIFIS R E R M -BEERTE. Neural Basis of Maternal Love =
BFOBES AN ANICES D ESE | e
BEE, - B EARROER  ZMEFHFRMN i T i s o

MEINdiE, Dopamine reward system

MM¢H*EH@KE£)E¢W$$®Eaﬁﬁlig

NOFAFX U URERLEHFE, :
E Homeostatic
5 emotions, : * -
R realization of s . e
BEOBHEITHRMREASEEIERDEBRA LR OFC; BRE BI85 K2 E (RIER AT EF 0D B I = )
O FC ‘-Gﬁé éhé : & ‘-Gi i B *L—C L \ 6 ! ? § § 23) Kikuchi Y, Noriuchi M. Neural basis of maternal love
" Interoceptlve 'nformatlon processmg system & as a vital human emotion. In Emotional Engineering.

-
RN AN AR AR AR RA RN EdltedbyFU.kudHS Springer-Verlag,Lond(m, 189-

198, 2016
Figure 1. A schematic model of the neural basis of maternal love basea on our ninaings=-'.

OFC, orbitofrontal cortex; PAG, periaqueductal gray.
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[Original Article]

Effects of storytelling on the childhood brain : near-infrared spectroscopic

comparison with the effects of picture-book reading Tot a]_-Hb OXY'Hb Deoxy-Hb

Miyuki Yabe'*?, Sachie Oshima", Satoshi Eifuku®, Masato Taira®, Kazuto Kobayashi”, smpunStorytelling
Hirooki Yabe and Sin-ichi Niwa® T
4 T = =
J 1 Picture-book
E 2 I ' — reading
Q
S 0 * “"l x* T
7 >
N o %— o | — ll -
o T H
-4 ‘T S
-6

N F N F N F

Fig. 3. Effects of task and familiarity differences on blood flow.
The simple main effect revealed significant decreases of Total-Hb and Oxy-Hb values in the familiar group during
picture-book reading. (*; < 0.03).
N: Naive session. F: Familharized session.
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Short sleep duration is
associated with
reduced leptin,
elevated ghrelin, and
Increased body mass
index.

PL0oS Med. 2004
Dec;1(3):e62.
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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.
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-
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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 average nighﬂ}r
_v.leep after adjm.tment for age and sex. ﬁw:mge nightl}r sleep values
pmdir:r.ing lowest mean BMI are mprﬂented h}r 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 adjm‘.t&d for within-
.v.uhjec t correlation.
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Reproductive Toxicology 25 (2008) 291-303
Contents lists available at ScienceDirect

A 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 |. Reiter3*

Fig. 1. Levels of maternal serum melatonin during the
night (solid line) and day (dotted line) in normal
singleton pregnancy. Values are means=*S.E.M. for
11 the number of patients indicated beside each point.
Daytime levels below the lower limit (5.6 pg/ml) of

¢_ —— _q) LS ¢ the assay were excluded from the analysis. *P < 0.01
gzl g e

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

O 4
. //

<24 24-28 28-32 32-36

Non-pregnancy Weeks of gestation (weeks)

H, Kashida S, Takayama H, Yagamata Y, Karube A, et al.
Changes of serum melatonin level and its relationship

Puerperium to feto-placental unit during pregnancy. J Pineal Res

2001;30:29-33.
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Kathryn Martinello,’ Anthony R Hart,? Sufin Yap,® Subhabrata Mitra,’
Nicola J Robertson’
Table 2 Summary of preclipi

Ies on seven promising adjunct neuroprote

Mode of action

Examples of recent preclinical trials

Clinical RCTs

Endogenous hormone which entrains the circadian
rhythm at physiological doses. At high
pharmacological doses melatonin is a powerful
antioxidant and antiapoptotic agent.

Erythropoietin (Epo)  Acute actions: neurotrophic, anti-inflammatory,
antiapoptotic, antioxidant
Chrmonic actions: erythropoiesis, angiogenesis,
oligodendrogenesis, neurogenesis.

Xenon Inhibits NMDA signalling, antiapoptotic.

Argon GABA agonist and oxygen type properties.
Antiapoptotic.

Allopurinal Reduces free radical production and in high doses
acts as a free radical scavenger and free iron chelator.

Stem cells Paracrine signalling—not cellular integration or direct
proliferative effects.

Magnesium Prevention of excitatory injury by stabilisation of

neuronal membranes and blockade of excitatory
neurotransmitters, for example, glutamate.

Systematic review and meta-analysis of 400
adult rodents showed a 43% reduction in stroke
infarct size with melatonin.” A piglet study
showed augmentation of brain protection with
high dose melatonin at 10 min and cooling
versus cooling alone.™

0 I-

Non-numan primate ypothermia+Epo
treatment improved outcomes in non-human
primates exposed to umbilical cord ocdusion.™

Preclinical piglet studies showed benefit of
combined cooling and xenon compared with no
treatment.®’ &'

Preclinical piglet study showed brain protection
on MRS and histology with 50% argon and
cooling compared with cooling alone®*
Improved ¥'P MRS metabolites and MRI values
with allopurinol in piglets.®*

Evidence of improved neurological outcome and
reduced histological injury.®

Magnesium alone has not been protective in
piglet models of hypoxia.®”” Combinations of
magnesium with cooling has shown benefit.®

Oral melatonin (10 mgkg/day 5 doses)
tablets crushed in 5 mL distilled water.
n=15 cooled, n=15 cooled plus
melatonin, n=15 controls.”

NEAT trial—safety and PK.”®

Phase Il trial of hypothermia and Epo
showed less MRI injury and better
short-term outcome.”™

Phase Ill trial is now underway in the
USA.

No evidence of short-term benefit with
xenon and cooling above cooling alone,
using MRS lactate/NAA as a surrogate
outcome.®

Phase Il trials pending regulatory
approval.

ALBINO trial to start in Europe 2017—to

assess benefit of early allopurinol at

30 min plus cocling versus cooling alone.

Autologous umbilical cord cells in HIE
demonstrated feasibility.®

Recent meta-analysis shows no evidence

of benefit.**
A multicentre pilot RCT reported safety

but no outcome data, larger RCT to
follow®®

HIE, hypoxic-ischaemic encephalopathy; GABA, gamma-aminobutyric acid; MRS, magnetic resonance spectroscopy; NAA, N-acetylasparate; NMDA, N-methyl-D-aspartate; PK,

pharmacokinetics; RCT, randomised controlled trials.

Future neuroprotective adjuncts

The number needed to treat with therapeutic hypothermia for
an additional beneficial outcome is 7 (95% CI 5 to 10) from 8
studies, 1344 infants.®” Importantly, this means there is still a
large number of infants for whom this therapy is ineffective.
Adjuvant therapy to hypothermia is a current focus of research
and has been reviewed in more detail elsewhere.” 7* Some of
the more promising neuroprotective agents, scored by an inter-
national group of neuroscientists®" include melatonin, erythro-
poietin, inhaled xenon and argon, allopurinol, stem cells,
cannabinoids and magnesium (table 2).

Martinello K, et al. Arch Dis Child Fetal Neonatal Ed 2017;102:F346-F358. doi:10.1136/archdischild-2015-309639
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Breast Milk According to Gestational SSAGE

Age and the Time of Day

David Katzer, MD', Lisa Pauli', Andreas Mueller, MD',
Heiko Reutter'?, Jochen Reinsberg, PhD?, Rolf Fimmers, MD*,
Peter Bartmann, MD, PhD', and Soyhan Bagci, MD'
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1,2,3 1,2,3,4,%

Yunho Jin 2%, Jeonghyun Choi , Jinyoung Won %% and Yonggeun Hong

Molecules 2018, 23, 198; d0i:10.3390 /molecules23010198 @Q
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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 central nervous system. Additionally, as adequate melatonin levels maintain the normal sleep pattern

; 5 and circadian rhythm, normal melatonin secretion may also elicit neurodevelopment.
protects the fetus from neurodevelopmental disorders such as ASD. i, ‘ y P
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Possible neuronal mechanisms of sleep disturbances in patients with
autism spectrum disorders and attention-deficit/hyperactivity disorder

Jun Kohyama

Tokyo Bay Urayase Ichikawa Medical Center, Japan
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