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Abstract

Background and Objectives: Children with autism spectrum disorders (ASD) are at
risk of insufficient nutrient intake due to inappropriate eating habits, problems in
sensory perception, and choosing monotonous foods. Minerals play an essential role
in the central nervous system, and their deficiency or excess can cause a variety of
health issues and can contribute to the development of ASD. This study aimed to
compare the dietary intake of zinc, copper, selenium, and manganese in two groups
of children, with ASD and healthy controls, in Gorgan City, Iran.

Materials and Methods: In this study, the food intake of 35 ASD children aged 6 to
12 years and 70 healthy children was recorded using the semi-quantitative Food
Frequency Questionnaire. The average daily intake of zinc, copper, selenium, and
manganese was estimated using ShaFA software.

Results: There was no statistically significant difference in the dietary intake of zinc,
copper, and selenium; however, the intake of manganese was significantly lower in
ASD children (median+IQR: 2.39x1.83) than in healthy children (median=IQR:
3.24+1.94; P=0.03).

Conclusion: Considering the existence of problems related to eating habits in
children with ASD, the results of this study showed the necessity of frequent and
regular nutrition assessment for ASD children. Studies with larger sample sizes are
recommended.
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Extended Abstract

Background and Obijective

Autism  spectrum disorder (ASD) is a common
neurodevelopmental disorder characterized by deficits in
social and communication interactions. Although the
cause of ASD is not fully understood, genetic and
environmental factors are important in the etiology of
autism. Minerals play an essential role in the central
nervous system, and the lack or excess of these minerals
and trace elements causes various health problems. Zinc
(Zn) is involved in numerous biochemical actions of the
cell. Measuring the level of Zn in the plasma, hair, and
nails of autistic patients has shown that the concentration
of this element in these children is abnormal. Copper (Cu)
is also an essential trace element that is crucial for
physical and mental health. Autistic children are often
exposed to oxidative stress. Hence, the level of major
antioxidant serum proteins, such as ceruloplasmin (the
copper-binding protein), is reduced in such children.
Selenium (Se) and its related proteins are also essential in
brain development and managing oxidative damage in
the brain. The results of several studies have shown that
sodium selenite has antioxidant and anti-inflammatory
effects. Manganese (Mn) has various physiological
functions, such as balancing the internal environment,
protein, lipid, carbohydrate breakdown, brain activity,
and cofactor for several enzymes. Manganese is
implicated in multiple dopaminergic dysfunctions.
Considering the importance of micronutrient levels in the
mechanisms involved in ASD, this study aimed to
compare the dietary intake of mineral elements Zn, Cu,
Se, and Mn in children with ASD and healthy control
children in Gorgan City.

Materials and Methods

This case-control study was conducted from February
2022 to May 2022 in Gorgan (northeast of Iran). The
participants included 35 children aged 6 to 12 years with
ASD and 70 healthy children. Matching was done in
terms of age and gender, and for each ASD child, two
healthy children were randomly selected. After obtaining
informed written consent from the parents, children's
food intake was recorded using the semi-quantitative
Food Frequency Questionnaire (FFQ). The ShaFA
software was used to estimate the dietary intake of Zn,
Cu, Se, and Mn from the FFQ data. Statistical analysis of
data was done using STATA software.

Results

This study was conducted on 35 ASD children (10 girls,
25 boys) and 70 healthy children (20 girls, 50 boys) aged
6 to 12 years. The mean age scores of the ASD and
healthy groups were 118.7+19.7 and 114.5+17.9
months, respectively (P=0.27). There was no statistically
significant difference in the dietary intake of Zn, Cu, and
Se; however, the Mn intake was significantly lower in the
ASD group than in the healthy control children
(Median+IQR: 2.39+1.83 vs. 3.24+1.94, respectively;
P=0.03).

Discussion
In this study, there was no significant difference in
dietary intake of Zn, Cu, and Se between children with

ASD and healthy control children; however, dietary
intake of Mn was significantly higher in healthy
children. Although there are no conclusive results
regarding the effect of Zn supplementation in
preventing or reducing the symptoms of autism,
correcting Zn deficiency is likely to minimize
comorbidities and improve overall health.

Copper stimulates the production of epinephrine,
norepinephrine, and dopamine neurotransmitters. It is
also required for monoamine oxidase, an enzyme
involved in serotonin production. Copper is a
component of several metalloenzymes involved in
dopamine synthesis in biochemical pathways that
antagonize dopamine production or catalyze its
degradation. Moreover, excessive amounts of Cu may
play a role in dopamine dysregulation.

Oxidative stress modulation by Se may be considered
the critical neuroprotective effect in ASD. Likewise,
Se deficiency is associated with brain protein
oxidation. These data are consistent with reducing
the role of selenium in H202-induced oxidative stress
and apoptosis.

Evidence also shows that low levels of Mn can
negatively affect a child's neurological development.
An inverse association has been reported between Mn
exposure measured in environmental and biological
samples and child cognition, memory, behavior, and
motor performance. There are various mechanisms for
proper buffering of cellular Mn levels, which include
transporters involved in Mn uptake and Mn efflux
mechanisms, that help to maintain a balance between
its normal function and neurotoxicity. The possible
relationship between exposure to neurotoxins and
neuropsychological disorders and child behavior, the
relative concentration of lead, mercury, and Mn in
the enamel areas of milk teeth before and after birth
of children with ASD and children with typical
development has been investigated, and no
significant difference has been found compared to
healthy children.

The results of similar studies are inconsistent. The
discrepancy in the obtained results in the studies may
be attributed to the difference in culture, diet, and
geographical region. On the other hand, limitations,
such as small sample size and limited geographical
area, reduce the generalizability and certainty of the
findings. It is suggested to conduct long-term
longitudinal studies with a larger sample size to
measure the relationship between micronutrient intake
and ASD pathophysiology. In addition, simultaneous
measurement of the amount of micronutrient dietary
intake and corresponding blood levels can help
strengthen the study results.

Considering the existence of problems related to
eating habits in children with ASD, the results of this
study suggest the necessity of assessing the nutritional
status of ASD children.

Conclusion

Considering the eating habits problems in ASD
children, the results of this study highlight the
necessity of routine nutritional assessment of children
with autism. Studies with larger sample sizes are
recommended.
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