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Iron and Insomnia in Autism Spectrum Disorder

[nnessa Donskoy, MD' and Darius Loghmanee, MD'*
! Advocate Children's Hospital, Park Ridge, I1.
*Correspondence: Dr. Innessa Donskay, E-mail: Innessa. Donskoy@aah.org

Related Article: Reynolds AM, Connolly HV, Katz T, Goldman SE, Weiss SK, Halbower AC, et al. Randomized, Placebo-Controlled
Trial of Ferrous Sulfate to Treat Insomnia in Children With Autism Spectrum Disorders. Pediatr Neurol. 2020 Mar; 104:30-9.
Keywords: Autism; Insomnia; Restless Legs Syndrome; Iron; Ferrous Sulfate

Investigators from four major Universities studied
the impact of iron supplementation on insomnia symptoms in
children with Autism Spectrum Disorder (ASD) and ferritin
levels not indicative of iron deficiency anemia. The study

aceecead  twentu  children  wha  had  eanfirmed  ASD

lead to prolonged awakenings if re-initiating sleep is a
challenge [6]. lron testing/treatment follows the RLS
pathway. However, as used in this study, actigraphy is not
validated to diagnose or assess the response to treatment in 7
PI MDIT1 AcwithRT Q childran with P MDY (ar RSN wha
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Zinc deficiency and neurodevelopment: the case of neurons

Ana M. Adamo' and Patricia I. OteizaZ-3#

Department of Biological Chemistry, IQUIFIB (UBA-CONICET), School of Pharmacy and
Biochemistry, University of Buenos Aires, Junin 956, C1113AAD, Buenos Aires, Argentina

2Department of Nutrition, University of California, Davis CA 95616, USA Madeline M. Ross, Diego R. Hernandez-Espinosa & Elias Aizenman &)

3Department of Environmental Toxicology, University of California, Davis CA 95616, USA
g:l 1380 Accesses @ 11 Altmetric & 1 Mention Explore all metrics >

LR ST T

Abstract
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Neurochemistry

ORIGINAL ARTICLE Zinc is a tightly regulated trace mineral element playing critical roles in growth, immunity,

neurodevelopment, and synaptic and hormonal signaling. Although severe dietary zinc

deficiency is relatively uncommon in the United States, dietary zinc deficiency is a

Vitamin D: A potent regulator of dopaminergic neuron
differentiation and function

1

Renata Aparecida Nedel Pertile! | Rachel Brigden! | Vanshika Raman' | Xiaoying Cui'? |

Zilong Du® | Darryl E*;.'Iesl'2

1Queensland Brain Institute, University
of Queensland, Saint Lucia, Queensland, Abstract
Australia

*Queensland Centre for Mental Health
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Vitamin D has been identified as a key factor in dopaminergic neurogenesis and 8
differentiation. Consequently, developmental vitamin D (DVD) deficiency has been
linked to disorders of abnormal dopamine signalling with a neurodevelopmental basis
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The role of marine omega-3 in human neurodevelopmen
including Autism Spectrum Disorders and Attention-

Deficit/Hyperactivity Disorder - a review
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Abstract

Autism Spectrum Disorders (ASD) and Attention-Deficit/Hyperactivity Disorder (ADHD) are two increasingly
prevalent neurodevelopmental disorders. This rise may be associated with a higher dietary intake of n-6
polyunsaturated fatty acids (PUFAs) and lower of n-3 PUFAs. Docosahexaenoic acid (DHA), a key nutritional n-
3 PUFA, is crucial for an optimal offspring’s neurodevelopment through the last trimester of pregnancy.
Recently, lower DHA levels have been reported in children with ASD and ADHD. The present review

summarizes the main research achievements concerning the effect of DHA in children neurodevelopment, in

nrdar ta alicit ite rala in tha nrovantinn and mitioatinn AF ACN anAd ANUAMN Ac main finding o lan NAA comnbe

Randomized Controlled Trial > Neurologia (Engl Ed). 2022 Sep;37(7):513-523.
doi: 10.1016/j.nrl.2019.09.007. Epub 2019 Dec 26.

Impulsiveness in children with attention-
deficit/hyperactivity disorder after an 8-week
intervention with the Mediterranean diet and/or
omega-3 fatty acids: A randomised clinical trial

[Article in English, Spanish]

| San Mauro Martin 1, S Sanz Rojo 2, L Gonzalez Cosano 2, R Conty de la Campa 2,

E Garicano Vilar 2, J A Blumenfeld Olivares 3
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Table 2 Characteristics of patients with iron deficiency
anemia (IDA) and control subjects

Characteristics IDA Control p-value
No. 2957 11828

Age (years) 1059 =602 1059 =602

Sex, N (26)

Male 1060 (35.8) 4240 (35.8)

Female 1897 (64.2) 7588 (64.2)

Associated diseases, N (96)

Schizophrenia 8 (0.3) 14 (O.1) 0.063
Unipolar depressive disorder 48 (1.6) 66 (0.6) <0.001
Bipolar disorder 13 (0O13) 7 (O.1) <0.001
oOoCD 4 (O.1) 8 (0.1) 0274
Anxiety disorder 45 (1.5) 80 (0.7) <0.001
ASD 24 (0.8) 32 (0.3) <0.001
ADHD 84 (2.8) 207 (1.8) <0.001
Tic disorder 23 (0.8) 26 (O.5) 0044
Delayed development 154 (5.2) 278 (2.4) <0.001
Mental retardation 75 (2.5) 114 (1.0) <0.001

1DA iron deficiency anemia, OCD obsessive-compulsive disorder, ASD autistic
spectrum disorder, ADHD attention-deficit and hyperactivity disorder.

Chen et al. BMC Psychiatry 2013, 13:161
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Ferritin helps balance iron levels within the human body. It is composed
of 24 identical protein subunits that form a hollow shell. Pores within
this shell allow iron (red) to enter for storage and exit as needed.
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6. AEIER

> 2l

> Fiin - 1E5l - BHE - HAERFASE - IMRIEEA
$EER-AST-ALT-HDL-LDL-TG- Mi&E&k - MSEITUF> -
B IMEkER - FRINERER - MM BXR= -~V MUy ME-MCV-MCH-
MCHC- IM/J\#k%% - EAZ>D - il - dh 0 - DHA - EPA

7. BWAE
> ODAT1vJLlEoHr
v BHNZEH =R ZEEEDEFE
v BRBAZE# (HyrADE) »m;ETIx!)F > (<30ng/ml)*- £ -
F BN (<10 yr)* -2 E A (<6.7g/dL)* - H A B E - T $R(<80pg/dL)* - E #S 2 D(<20ng/mL)*

*(Camaschella, 2015), (Gornall, 1949), (A REGIR K EF R, 2018), (EASUDBZEA 1R T4, 2013), (RE AR HT)
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Table 1. Characteristics of patients with developmental disabilities and control subjects 3

L

. Total DD control
Attribute (n=184) (n=96) (n=88) p -value*
Age — yr 8.35+3.80 8.2+3.84 8.5£3.77 0.575
no. (%)
<10 yr 115 (62.5) 66 (68.8) 49 (55.7) 0.067
=10yr 69 (37.5) 30 (31.3) 39 (44.3)
Sex — no. (%) 0.644
Female 70 (38) 35 (36.5) 35 (39.8)
Male 114 (62) 61 (63.5) 53 (60.2)
TP — no. (%) 0.976
<6.7 g/dl 42 (22.8) 22 (22.9) 20 (22.7)
=6.7 g/l 142 (77.2) 74 (77.1) 68 (77.3)
Ferritin — no. (%) 0.039*
<30 ng/ml 140 (76.1) 79 (82.29) 61 (69.3)
=30 ng/ml 44 (23.9) 17 (17.71) 27 (30.7)
Zinc — no. (%) 0.501
<80 pg/dl 80 (43.5) 44 (45.1) 36 (40.9)
=80 pg/dl 104 (56.5) 52 (54.2) 52 (59.1)
VD — no. (%) 0.663
<20 ng/ml 93 (50.5) 50 (52.1) 43 (48.9)
=20 ng/ml 91 (49.5) 46 (47.9) 45 (51.1)
Birth weight — kg 2.828+5.82 2.848+7.06 2.806+4.10 0.628

3¢ Plus-minus values are means £SD. TP total protain, VD vitamin d.
*The p-value were calculated using the chi-square test for categorical variables,
and Student t-test for continuous variables.

20
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Study Control Intervention Adjusted odds ratio Weight Adjusted odds ratio
(95% CI) (%) (95% CI)
Li-Ng 2009 33/76 (43.4) 32/81 (39.5) 3.48 0.85 (0.44 to 1.64)
Urashima 2010 69/167 (41.3) 68/167 (40.7) 5.36 0.90 (0.58 to 1.41)
Manaseki-Holland 2010 126/229 (55.0) 97/224 (43.3) 6.12 0.60 (0.41 to 0.88)
Laaksi 2010 54/84 (64.3) 39/80 (48.8) 3.58 0.51 (0.27 to 0.96)
Majak 2011 11/24 (45.8) 4/24 (16.7) 1.00 0.20 (0.05 to 0.82)
Trilok-Kumar 2011 458/1030 (44.5) 438/1034 (42.4) 8.69 0.92 (0.77 to 1.11)
Lehouck 2012 29/89 (32.6) 30/86 (34.9) 3.57 1.00 (0.53 to 1.90)
Manaseki-Holland 2012 245/1505 (16.3) 260/1506 (17.3) 8.58 1.08 (0.89to 1.30)
Camargo 2012 53/103 (51.5) 447141 (31.2) 4.36 0.38 (0.22 to 0.65)
Murdoch 2012 155/161 (96.3) 154/161 (95.7) 1.43 0.97 (0.30to 3.15)
Bergman 2012 39/62 (62.9) 26/62 (41.9) 2.89 0.42 (0.20 to 0.89)
Marchisio 2013 38/58 (65.5) 26/58 (44.8) 2.84 0.44 (0.21 to 0.95)
Rees 2013 276/360 (76.7) 303/399 (75.9) 6.35 1.03 (0.72 to 1.49)
Tran 2014 96/197 (48.7) 185/397 (46.6) 6.60 0.92 (0.65 to 1.30)
Goodall 2014 80/234 (34.2) 70/258 (27.1) 5.94 0.66 (0.45 to 0.98)
Urashima 2014 17/99(17.2) 32/148 (21.6) 3.41 1.43 (0.73 to 2.78)
Grant 2014 53/80 (66.3) 94/156 (60.3) 4.12 0.77 (0.43 to 1.36)
Martineau 2015 (ViDiCO) 75/118 (63.6) 76/122 (62.3) 3.98 0.87 (0.48to 1.57)
Martineau 2015 (ViDiAs) 93/125 (74.4) 85/125 (68.0) 3.74 0.71 (0.38to 1.31)
Martineau 2015 (ViDiFlu) 58/103 (56.3) 83/137 (60.6) —E— 4.38 1.13 (0.66 to 1.95)
Dubnov-Raz 2015 10/11 (90.9) 10/14 (71.4) f 0.28 0.23 (0.01 to 3.82)
Denlinger 2016 93/207 (44.9) 110/201 (54.7) — i 5.86 1.52 (1.02 to 2.28)
Tachimoto 2016 5/35 (14.3) 4/54 (7.4) 1.01 0.45 (0.11 to 1.89)
Ginde 2016 24/52 (46.2) 17/55 (30.9) = § 2.44 0.44 (0.19to 1.02)
Simpson 2015 14/16 (87.5) 16/18 (88.9) : 0.00 Excluded
Overall: 1?’=53.3%, P=0.001 - 100.00 0.80 (0.69 to 0.93)
Note: Weights are from random effects analysis Q12> Q25 0:5 1 = %
M.ITOH

Martineau et. Al.,, BMJ 2017;356:i16583
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TABLE 5 Association between intake of total dietary fiber and development delay at the age of 3 years in mothers with folic acid intake above the reference value (400 pg/day) during pregnancy.

Subscales in ASQ-3

Gross motor Fine motor

cOR aOR cOR
(95% ClI) (95% CI)

Total dietary fiber (g/1,000 kcal/day)

Communication Personal-social

aOR (95% cOR aOR cOR aOR cOR aOR
(95% Cl) Cl) (95% CI) (95% Cl) (95% Cl) (95% CI) (95% Cl) (95% Cl)

Problem solving

05 (=9.93) 1.00 1.00 1.00 1.00 1.00 1.00 L.0o 1.00 1.00 100

Q4 ({B.33-<29.93) 1.14 0.97 0.93 0.97 0.76 .74 L.05 1.03 071 0.59
(0.76-1.73) (0.60-1.56) (0.67-1.30) (D.66-1.42) (0.57-0.99) (0.54-1.02) (0.80-1.39) (0.75-1.43) (0.47-1.08) (0.36-0.96)

Q3 ({7.11-=8.33) 1.43 1.38 1.14 1.22 0.88 088 L.11 1.15 1.0& 0.94
(0.97-2.13) (0.89-2.15) (0.83-1.56) (D.84-1.76) (0.68-1.15) (0.65-1.21) (0.85-1.46) (0.84-1.58) (0.72-1.55) (0.61-1.45)

Q2{5.78-=7.11) 1.68 1.66 1.11 1.30 1.22 1.23 1.26 1.o2 0.95
1.14-2. ] 08-2.54 (0.81-1.52) (0.91-1.87) (0.95-1.56) (0.92-1.64) (0.96-1.64) (0.69-1.50) (0.61-1.45)

Q1 {=578) 1.73 1.62 1.14 1.25 1.33 1.34 1.31 1.14 .07
(1.18-2.53) ) (0.83-1.56) (D.86-1.81 (1.00-1.78) (1.03-1.75) (0.95-1.79) (0.78-1.66) (0.69-1.64)

P
P for trend > 0.264 0.096 0.257 0.442

cOR, crude odds ratio; aOR, adjusted o

N cunﬁr]n:ncr. interval; ASC}-3, Ages and Stages Questionnaires, Third Edition. Boldface indicates sig

Adjusted for maternal smoking and drinking during pregnancy, maternal age at birth, pre-pregnancy BMI, maternal and paternal education levels, annual huu.-.rh::lr] imcome, chald sex, mode of delivery, birthweight, gestational age at birth, older siblings, attendance
a childcare facility at 1 yvear of age, breastfeeding until 1 year of age, mother’s K6 scores during pregnancy and when her child was 1 vear of age, caretaker other than the childs mother at 1 year of age, and attachment bond when her child was 1 year of age.
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Fig. 2. Overview of the direct and indirect effects of SCFAs on different tissues and human metabolism. FFAR= Free Fatty Acid Receptor, GLP 1=Glucagon-like receptor, GPR= G-cou-
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The Effects of Long-term Intake of Yogurt Together with
Ground Sesame on Eve and Nasal Discomfort Due to
Allergic Rhinitis and Allergic Conjunctivitis

A Randomized Parallel group Comparison Study
n

i B EaENT ME 8

ok e s

ABSTRACT

Objective  The aim of this study is to clucidate the effects of yogurt taken together with
ground sesame on allergic rhinitis and conjunctivitis symptoms and on changes in IgE
response, intestinal flora composition, and on CD4 positive T lymphocyte ratio Th1/Th2.
Methods A randomized parallel comparison study was conducted on 43 healthy adults. Par-
ticipants were randomized into three groups: yogurt (200 g) and ground sesame (2 tablespoons,
equivalent to 16 grams) group: yogurt (200 g) group: no additional test food group. to be taken
every day for 4 weeks. Allergic rhinitis/conjunctivitis QOL survey results, fecal sample, and
serum biomarkers were evaluated for allergic symptoms, IgE response. intestinal flora compo-
sition, and blood chemistry variation
Results  The QOL survey JACQLQ) result showed significant improvement in yogurt and
sesame group in 9 items (i.e., eye itchiness, distracted from work etc.), and also in yogurt
group. IgE response to Birch lowered in yogurt and sesame group. Clostridium bartletti signifi-
cantly decreased in yogurt and sesame group whereas it increased significantly in the control
group. CD 4 positive Th1/Th2 ratio significantly decreased in all three groups
r:l—l7 :A Conclusions The results suggest that taking yogurt with ground sesame significantly

%EE t /n T~ VO l4 8 n O - 1 1 2 O 2 O J improves self-reported allergic rhinitis/ conjunctivitis symptoms, and yogurt taken alone may

also alleviate the symptoms, Yogurt and ground sesame may alleviate some specific IgE

response, and it may also activate some beneficial gut flora. Widespread sanitization efforts
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Cocoa Relieves Children’s Stress: Randomized
Parallel-group Comparison Study

Hiroyuki Inagaki’, Takayuki Yamamoto', Yuko Matsui'!, Mitsuko Itoh?34"

"Health Science and Research Center, R&D Institute, Morinaga & Co., Ltd., Kanagawa, Japan

?Akasaka Family Clinic Tokyo, Japan

iDepartments of Public Health/Health Policy, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan
‘Department of Pediatrics, The University of Tokyo Hospital, The University of Tokyo, Tokyo, Japan

Abstract

This study aimed to determine the effects of consuming cocoa drinks on stress levels and physiological
conditions of children. This single-blind, non-intervention controlled, parallel group comparison study
recruited 44 children aged 12 years who were healthy but had stress. Blood tests were conducted to
ensure safety and to explore any potential effect, and stress was evaluated using the General Health
Questionnaire (GHQ). The participants were randomized into two groups: the cocoa group, who
consumed cocoa drink for four weeks, and the control group. The study was conducted between October
and November 2022. We analyzed the GHQ and blood test results of 37 children. There was a significant
improvement in stress level from GHQ, and in serum Dihomo-y-linolenic acid (DGLA) of children in the
cocoa group compared to those in the control group. Consuming cocoa drinks for four weeks showed
lowered stress levels in children.
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