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ABSTRACT 
 

The primary traits of autism spectrum disorder (ASD) consist of the inability to socialize, communicate 
and use imagination, and/or manifestations of stereotypical behavior. A disruption in the development 
of an autistic brain has been widely accepted in explaining the neurodevelopmental causes linked to 
ASD, but the association between the brain and the condition remains unclear. In this regard, a 
majority of young children with ASD have been observed to manifest gastrointestinal (GI) problems 
with a rise in intestinal permeability contributing to the pathogenesis of severity of ASD symptoms. GI 
abnormalities, given their reported prevalence and correlation with the severity of key ASD related 
behavioral abnormalities and the development of autism related endophenotypes (e.g., immune 
dysregulation, hyperserotonemia, and metabolic dysfunction) are of particular interest in this paper. 
This review discusses the GI pathologies seen in ASD individuals and the association of particular 
GI conditions with known deficiencies in vitamins and minerals. With emerging evidence for a gut-
brain connection in ASD, vitamins and minerals have been widely used in nutritional or dietary 
treatment for ASD.  
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1. INTRODUCTION 
 
Autism spectrum disorder (ASD) is traditionally defined by the triad of impairments, a term first 
introduced by Lorna Gladys Wing (b.1928–d.2014) and Judith Gould, describing: (i) impaired 
communication, (ii) impaired social skills, and (iii) restricted and repetitive patterns of behavior (Wing & 
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Gould, 1979). Garcia (2021) similarly defines the triad as (i) difficulty in communication or language, (ii) 
social and emotional deficits, and (iii) cognitive inflexibility, reflecting the everyday challenges faced by 
individuals with ASD. Cashin and team (2009) note that the “actual triad of impairment is static and 
ubiquitous unlike the variable and fluctuating behavioral manifestation…central to all diagnosis that 
together makes up the autism spectrum” (p. 189), and further extend it to the behavioral “real triad of 
impairment.”  
 
With the DSM-5, the triad has been replaced by a dyad of impairments: (A) deficits in social 
communication and interaction, and (B) restrictive, repetitive patterns of behavior, while also 
recognizing sensory issues (hyper- or hypo-reactivity to stimuli or unusual interests) within the 
behavioral category (APA, 2013). Additionally, the DSM-5 incorporates criteria from the Behavior 
Assessment System for Children-Third Edition (BASC-3) (Reynolds & Kamphaus, 2015; Zhou et al., 
2022), emphasizing early developmental onset, clinically significant impairment, and differentiation from 
intellectual disability (Zhou et al., 2022). A severity scale (Levels 1–3) based on the support required for 
daily functioning is also included (Camulli & Goh, 2018). 

 
Beyond the core diagnostic features of ASD, increasing attention has been directed toward associated 
physiological and metabolic factors that may influence the manifestation and management of ASD 
symptoms, particularly among young children. This paper aims to examine the role of nutritional and 
dietary deficiencies in young children with autism spectrum disorder (ASD), with particular attention to 
gastrointestinal dysfunction and the potential therapeutic use of vitamin and mineral food supplements 
in the alimentary management (AM) of ASD-related symptoms. The authors of this paper have defined 
term “alimentary management” referring to the application of targeted dietary interventions, which 
include vitamins, minerals, and other nutritional supplements, to support physiological, gastrointestinal, 
and behavioral functioning in individuals with ASD. 
 

 
Figure 1. DSM-5 Diagnostic Criteria for ASD 

 
 
2. CAUSES OF AUTISM SPECTRUM DISORDER (ASD) 
 
Being a heterogeneous condition, ASD is not autism per se but a wide range of varieties or subtypes 
and specific subtypes. The cause of ASD is not one but many. Nobody knows exactly what causes 
autism, whose term was first coined by Paul Eugen Bleuler (b.1857-d.1939) in his 1911 book on 
schizophrenia (Bleuler, 1911/1950). Bleuler (1911/1950) used autism to describe a signature 
characteristic of adults with what was then known as dementia praecox (a group of schizophrenias) – 
“a severe mental illness: a state of insulation from reality so complete that it excluded other human 
beings” (p. 63). 
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Much later in 1943, Leo Kanner (b.1894-d.1981) used the term early infantile autism to describe the 
condition. A year later, Han Asperger (b.1906-d.1980) published a paper on some atypical neurological 
disorder resembling autism, which was named Asperger Syndrome (Asperger,1944) after him. Still very 
little was known about ASD until the last few decades when more research has been carried out to 
study the enigmatic condition. Even today, there is a great deal of ASD that remains unknown, despite 
recent studies that have identified dozens of genes associated with the condition by studying so-called 
de novo mutations, i.e., newly arising changes to the genome found in children but not their parents 
(Alvarez, 2018; also see An et al., 2018, for more detail). To date, most de novo mutations linked to 
ASD have been found in protein-coding genes, but there are also autism-associated mutations in non-
coding regions of the genome that have yet to be identified (Alvarez, 2018). This constitutes the 
unknowable unknown (D’Souza & Renner, 2014) domain that requires “deep knowledge and specific 
focus of research that may limit our perspective” (words in italic are the authors’ addition; D’Souza & 
Renner, 2014, p. 39) in the vast field of autism research. 
 
This unknowable unknown in the current knowledge of ASD has been termed as “biological dark 
matter” (BDM; Ross, 2016), an informal term to describe an unclassified or poorly understood genetic 
material, which, in turn, may refer to genetic material produced by unclassified microbes. The term BDM 
can also be extended to include an un-isolated microbe, whose existence can only be inferred from the 
genetic material that it produces. In fact, some of the genetic material may not come under the three 
existing domains of life: bacteria, archaea and eukaryote. Hence, there is a possibility of a fourth domain 
of life may yet to be discovered (Lopez et al., 2015; Wu et al., 2011). However, the current tools that 
are used to investigate strongly interacting species and folded proteins are still not advanced enough 
to image, detect and understand the BDM and its working (Ross, 2016). This means better and more 
advanced investigative tools are urgently needed now and in the future. 
 
Because the disorder is so complex and no two individuals with autism are exactly alike, there are 
probably many causes for autism. It is also likely that there is not a single cause for autism, but rather 
that it results from a combination of causes. Researchers (e.g., Amaral, 2017; Jick & Kaye, 2003; 
Ratajczak, 2011) in the field of autism are still investigating a wide range of possible varied causes of 
or contributors to ASD. These causes include the following: genetic mutations (Gaugler et al., 2014; 
Pinto et al., 2010), epigenetic interference (from the environment) (Hallmayer et al., 2011; Landrigan, 
2010), hormonal disturbance (Berbel et al., 2014; Xie, 2021), gastrointestinal and/or metabolic 
dysfunctions (Frye et al., 2015; Madra et al., 2020), nutritional and dietary deficiencies (Herndon et al., 
2009; Levy et al., 2007), breakdown in neurological connections (Wass, 2011; Zikopoulos & Barbas, 
2013), and anomalous brain development (Chia et al., 2017; Courchesne et al., 2004), and the list can 
be endless with more new hypotheses being proposed each year.  
 
The main focus of this paper lies in the nutritional and/or dietary deficiencies in young children with ASD. 
The authors of this paper acknowledge that research on dietary supplements for treating individuals 
with autism spectrum disorder (ASD) has been limited to small-scale studies (Adams et al., 2022; 
Marinov et al., 2025; Serafim et al, 2025), involving short-duration randomized controlled trials, 
open-label trials, case series, and pilot studies, which examine agents, e.g., multivitamins, omega-3 
fatty acids, melatonin, probiotics, and targeted micronutrients. Often these studies involve small sample 
sizes, heterogeneous participant characteristics, variable outcome measures, and inconsistent dosing 
regimens, making it difficult to draw definitive conclusions about efficacy or safety across the ASD 
population. 
 
As young children, as well as adults, with ASD may display significant abnormal or impaired metabolic 
or biochemical processes, vitamins and/or minerals have been recommended and are most widely used 
nutritional or dietary treatment for ASD. As such, high doses of vitamin (e.g., Vitamin A, Vitamin B6, 
Vitamin B12, Vitamin C) (Indika et al., 2023) and/or minerals (e.g., magnesium and zinc) (Meguid et 
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al., 2024) as well as other food supplements, such as Omega-3 fatty acids and Vitamin E (Businaro, 
2022) and dimethylglycine (DMG) (Dhanjal et al., 2022) may have been used to correct for this condition. 
 
3. VITAMINS AND MINERALS FOR AUTISM TREATMENT 
 
Vitamins and minerals are among the most frequently used nutritional interventions in the management 
of autism spectrum disorder (ASD) in both children and adults (Adams, 2015; Adams & Holloway, 2004; 
Zhou et al., 2013). Their widespread use reflects a growing interest in biological and metabolic factors 
that may contribute to ASD symptomatology, particularly those involving oxidative stress, immune 
dysregulation, and gastrointestinal dysfunction. According to the curriculum of the Autism Case Training 
(ACT) program (Hyman et al., 2020), vitamin and dietary supplements including probiotics (Sivamaruthi 
et al., 2020) alongside exercise-based therapies, are commonly applied as complementary approaches 
to ASD management. However, while these interventions are frequently used in clinical and community 
settings, the empirical evidence supporting their effectiveness remains heterogeneous and, in many 
cases, inconclusive (Sathe et al., 2017; Monteiro et al., 2020). 
 
In nutritional or dietary treatment frameworks for children with ASD, a range of vitamins and minerals 
have been proposed as therapeutic agents based on their presumed roles in neurological functioning, 
immune regulation, or antioxidant defense (Farrell et al., 2011). Nevertheless, most of these 
interventions are supported by varying levels of evidence, ranging from small randomized trials to 
theoretical or biochemical rationales. The following supplements are commonly cited in the literature: 
 
3.1 Carnosine, Vitamin E, and Zinc (Zn) 
 
These compounds are often administered together because of their antioxidant properties and their 
potential role in supporting the production of the inhibitory neurotransmitter gamma-aminobutyric acid 
(GABA) (Chez et al., 2002). Antioxidant supplementation has been hypothesized to mitigate oxidative 
stress, which has been reported to be elevated in individuals with ASD. However, clinical findings remain 
inconsistent, and excessive intake may lead to adverse effects such as irritability or hyperactivity. More 
recent systematic reviews have suggested that although antioxidant supplementation shows theoretical 
promise, large-scale randomized trials are still lacking (Frustaci et al., 2012; Monteiro et al., 2020). 

 
3.2 Dimethylglycine (DMG) 
 
DMG has been proposed as a supplement that may reduce inflammation and enhance immune function. 
The theoretical basis for its use lies in its role in methylation pathways and metabolic regulation. 
However, empirical evidence remains limited. Early studies failed to demonstrate consistent 
improvements in core ASD symptoms, and more recent analyses continue to emphasize the need for 
well-controlled clinical trials before therapeutic claims can be substantiated (Lin et al., 2016; Sathe et 
al., 2017). 

 
3.3 Melatonin 
 
Melatonin is one of the more extensively studied supplements in ASD populations and is commonly 
prescribed to address sleep disturbances, particularly difficulties in sleep onset and maintenance 
(Malow et al., 2021; Melke et al., 2008; Rossignol & Frye, 2014). Recent meta-analyses indicate that 
melatonin supplementation can significantly improve sleep latency and duration in children with ASD, 
although its effects on core behavioral symptoms remain indirect (Cortesi et al., 2012; Malow et al., 
2021). 

 
3.4 Omega-3 Fatty Acids 
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Omega-3 fatty acids have been investigated for their potential neuroprotective and anti-inflammatory 
properties. Early studies suggested that these fatty acids might improve cognitive and behavioral 
functioning in neurodevelopmental disorders (Amminger et al., 2007). However, subsequent 
randomized controlled trials have produced mixed findings, with several systematic reviews concluding 
that evidence for significant improvement in core ASD symptoms is weak or inconsistent (Monteiro et 
al., 2020; Jiang et al., 2023). Moreover, excessive intake may increase the risk of bleeding, particularly 
when combined with anticoagulant medications. 

 
3.5 Probiotics 
 
Probiotics are used in the context of the “gut–brain axis” hypothesis, which posits that alterations in gut 
microbiota may influence neurological and behavioral functioning in ASD. Probiotic supplementation 
aims to restore microbial balance and alleviate gastrointestinal symptoms, which are common among 
individuals with ASD (Navarro et al., 2016). Although emerging studies have shown modest 
improvements in gastrointestinal symptoms and some behavioral outcomes, the evidence remains 
preliminary and highly variable across studies (Sivamaruthi et al., 2020; Iglesias-Vázquez et al., 2020). 

 
3.6 Vitamin A (Cod Liver Oil) 
 
Vitamin A supplementation has been proposed to support immune functioning and visual health. Some 
recent studies have also explored its potential influence on neural development and gut barrier integrity 
(Lai et al., 2021). However, vitamin A has a narrow therapeutic window, and excessive intake may result 
in hepatotoxicity or increased intracranial pressure, highlighting the importance of medical supervision. 

 
3.7 Vitamin B6 (Pyridoxine) and Magnesium (Mg) 
 
Vitamin B6 and magnesium have historically been used together in ASD interventions based on the 
hypothesis that they may enhance neurotransmitter synthesis and improve neuronal functioning (Nye 
& Brice, 2005). Although early clinical studies suggested modest behavioral improvements, subsequent 
systematic reviews have concluded that the evidence remains limited and methodologically weak 
(Sathe et al., 2017; Monteiro et al, 2020). Furthermore, excessive intake of vitamin B6 can lead to 
peripheral neuropathy, while magnesium toxicity may occur at high doses. 
 
3.8 Vitamin B12 (Cobalamin) and Folinic Acid 
 
Vitamin B12 injections combined with oral folinic acid have been investigated as a means of addressing 
abnormalities in methylation and antioxidant metabolism observed in some individuals with ASD (Al-
Farsi et al., 2013; Moretti et al., 2005; Zhang et al., 2016). Several studies have reported improvements 
in biochemical markers such as glutathione levels, although behavioral outcomes remain variable. 
Recent clinical research continues to explore this intervention, particularly among subgroups of children 
with metabolic abnormalities (Frye et al., 2018). 
 
3.9 Vitamin C (Ascorbic Acid) 
 
Vitamin C has been examined for its potential to reduce stereotypic behaviors in individuals with ASD 
(Dolske et al., 1993). While some early findings suggested modest improvements, the evidence base 
remains limited, and excessive intake may result in nephrolithiasis or gastrointestinal disturbances. 
 
From a biological perspective, vitamins and minerals are essential micronutrients that support normal 
physiological development. Vitamins are organic compounds synthesized by plants or animals, 
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whereas minerals are inorganic elements derived from soil and water and absorbed through dietary 
sources. Adequate intake of both is necessary for healthy development in children as well as adults. 
Some proponents of plant-derived micronutrients argue that plant-based sources may enhance 
bioavailability due to the presence of co-nutrients that facilitate absorption (Gropper & Smith, 2020; 
Office of Dietary Supplements, 2026). Nevertheless, not all essential nutrients are available from plant 
sources. Nutrients such as vitamin B12, vitamin D3, creatine, carnosine, heme iron, DHA, and taurine 
are primarily derived from animal-based foods (Ramirez, 2020). 
 
Within the context of ASD treatment, selected vitamins and minerals (including multivitamin and 
megavitamin therapies) have been widely used as dietary supplements (Adams, 2015; Adams & 
Holloway, 2004; Zhou et al., 2013). Golnik and Ireland (2009), cited in Adams (2015), reported that 
vitamin and mineral supplementation is recommended by approximately 49% of physicians treating 
children with autism. Despite this high rate of clinical recommendation, the therapeutic effectiveness of 
such interventions remains a subject of ongoing debate. For the purposes of this paper, the term 
alimentary management will be used to refer to the use of vitamin and mineral supplementation in ASD 
treatment. 
 
Several biochemical studies have reported evidence of increased oxidative stress in children with ASD 
(El-Ansary et al., 2017; Frustaci et al., 2012; Jiang et al., 2023). Oxidative stress reflects an imbalance 
between free radical production and antioxidant defenses, which may contribute to neuronal dysfunction. 
Given that many vitamins and minerals function as antioxidants or cofactors in metabolic pathways, it 
has been suggested that children with ASD may have increased nutritional requirements or reduced 
levels of these micronutrients (Frustaci et al., 2012; Frye et al., 2018). Adams (2015), citing studies by 
James et al. (2004, 2006, 2009; see also Jiang et al., 2023), reported that children with ASD 
demonstrate increased oxidative stress, impaired methylation processes (characterized by decreased 
S-adenosylmethionine), and reduced glutathione levels compared with neurotypical children. These 
metabolic abnormalities have been interpreted as potential targets for nutritional interventions, although 
causal relationships have yet to be definitively established. 
 
In response to these findings, Professor James B. Adams and colleagues at Arizona State University 
established the Autism Nutrition Research Center (ANRC) in 2014. The center developed nutritional 
guidelines intended to provide comprehensive dietary support for individuals with ASD (ANRC, 2020). 
One outcome of this initiative is the formulation known as ANRC Essentials, a multi-vitamin and mineral 
supplement containing more than thirty ingredients designed to address potential micronutrient 
deficiencies (Adams, 2015). The formulation includes relatively high doses of several vitamins, such as 
B-complex vitamins, vitamins C, D, and K, based on the hypothesis that individuals with ASD may 
require higher levels of certain nutrients than the general population. 
 
Additional components of the formulation include methylated folate (methyl-tetrahydrofolate) rather than 
folic acid, which is considered more metabolically compatible for some individuals with ASD (James et 
al., 2004; Jiang et al., 2023). The supplement also contains methylsulfonylmethane (MSM), which 
serves as a source of sulfate that may be deficient in some individuals with ASD (Adams et al., 2011a), 
as well as low-dose lithium, included at levels comparable to typical dietary intake rather than 
pharmacological doses. While preliminary studies have reported improvements in nutritional status and 
some behavioral outcomes following supplementation, further independent randomized controlled trials 
are required to confirm the efficacy and safety of such comprehensive micronutrient interventions 
(Adams et al., 2018; Monteiro et al., 2020). 
 
Table 1 shows a list of selected vitamins (with ANRC-recommended dosages) that have been used in 
the alimentary management of ASD (with cited studies): Vitamins A (Lai et al., 2021; Liu et al., 2017), 
B1 (Lonsdale, 2004; Smart et al., 2019), B2 (Kałużna-Czaplińska et al., 2011), B3 (Willyard, 2021), B5 
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(Melillo, 2013), B6 (Kałużna-Czaplińska et al., 2011; Martineau et al., 1985), B9 (Nuttall, 2017), B12 
(Pineles et al., 2010; Zhang et al., 2018), C (McGinnis, 2004; Rafee, Burrell & Cederna-Meko, 2019), 
D3 (Cannell, 2017; Feng et al., 2017) and E (Daniells, 2009; Morris & Agin, 2009) … in addition to 
several minerals such as calcium, choline, copper, iron, lithium, magnesium, manganese, potassium, 
selenium, and zinc, to name some of them here. 

 
Table 1. Essential Roles of Selected Vitamins used in Alimentary Management of ASD 

Vitamin Chemical Structure Essential Role 
Vitamin A  
(Retinol) 
Recommended dosage: 
8000 IU (ANRC, 2014)1 
  

• Essential for vision 
• Strengthening of immunity 
• Keeping skin & connective tissues healthy 

Vitamin B1 
(Thiamin) 
Recommended dosage: 
30mg (ANRC, 2014) 
  

• Keeping nerves & muscle tissues healthy 
• Processing of carbohydrates (CH2O)n & some 

proteins 

Vitamin B2 
(Riboflavin) 
Recommended dosage: 
40mg (ANRC, 2014) 

 

• Essential for body growth 
• Production of erythrocytes 
• Keeping the eyes healthy 
• Processing of carbohydrates (CH2O)n 
 
 

Vitamin B3 
(Niacin: on the left - 
Nicotinic Acid; & on the 
right - Nicotineamide) 
Recommended dosage: 
50mg (ANRC, 2014) 
 

 
Left              Right 

• Essential for digestion & keeps digestive system 
healthy 

• Processing of carbohydrates (CH2O)n 

Vitamin B5 
(Pantothenic Acid) 
Recommended dosage: 
30mg (ANRC, 2014)  

• Production of erythrocytes 
• Processing of carbohydrates (CH2O)n 
• Keeping the digestive system healthy 

Vitamin B6 
(Pyridoxal Phosphate)  
Recommended dosage: 
20mg (ANRC, 2014) 

 

• Essential for making neurochemicals 
• Essential for normal brain function 
• Production of erythrocytes 
• Production of granulocytes or immune system 

cells 
 

Vitamin B9 
(Folic Acid) 
Recommended dosage: 
not provided 

 

• Essential for growing tissues 
• Essential for brain function & mental health 
• Production of DNA & RNA 
 

 
1 Formulation of ANRC Essentials (2014) as cited in Table 2 (Adams, 2015, p. 2378). 
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Vitamin B12 
(Cobalamin) 
Recommended dosage: 
600mcg (ANRC, 2014) 

 

• Essential for health of nervous system 
• Production of erythrocytes 
• Production of DNA & RNA 

Vitamin C 
(Ascorbic Acid) 
Recommended dosage: 
500mg (ANRC, 2014) 

 
 

• Essential for healthy immune system 
• Production of collagen needed for making 

connective tissues 
• Absorption of non-heme iron 
• Wound healing 
• Protective effects against many cancers 

 

Vitamin D3 
(Cholecalciferol) 
Recommended dosage: 
1500 IU 

 

• Beneficial to mood, heart health & weight loss 
• Absorption of calcium (Ca) & phosphorus (P) 
• Strengthening of bones 
• Keeping immune system healthy 

 

Vitamin E 
(Alpha-Tocopherol) 
Recommended dosage: 
100mg  

• As an antioxidant to help prevention of damage 
to cells 

• Production of erythrocytes 
• Preventive role in cancer 

 
According to Bjørklund et al. (2019), “[I]nsufficient intake of vitamins and minerals through poor food 
habit has been considered as one of the main contributing factors to numerous child health problems 
such as anemia, scurvy, hypothyroidism, rickets, and so on due to lack of iron, vitamin C, iodine, and 
Vitamin D, respectively” (p. 374). The same has been also observed in children with ASD, especially in 
vitamin deficiency, resulting in challenging issues (weak digestion capacity, poor absorption, abnormal 
or impaired metabolic or biochemical processes) such that high doses of vitamins B1, B2, B3, B5, B6, 
B12, C, and D become critical for children with ASD (Adams, 2015; Bjørklund et al., 2019) and are best 
included in their alimentary management. For instance, vitamins B2 and B6 are essential in helping to 
decrease dicarboxylic acids (HO2C(CH2)nCO2H) level in the urine of children with ASD (Kałużna-
Czaplińska et al., 2011).  
 
Duvall et al. (2013) also reported of a case of a child with severe ASD who displayed limp, tachypnea, 
cough, hypoxin and tachycardia-induced pulmonary hypertension due to inadequate levels of vitamins 
B1, B6, B12 and D, and also undetected Vitamin C level. In another instance, DeSoto (2016) 
hypothesized and reported the supportive role of Vitamin K in neural development as earlier studies 
(e.g., Adams et al., 2011b; Johnson et al., 2008) found that children with ASD frequently suffered from 
Vitamin K deficiency more than neurotypical children, and Hyman et al. (2012) recommended for 
inclusion of Vitamin K in nutrient supplement for children with ASD. Table 2 below provides a summary 
of selected studies supporting the inclusion of selected vitamins in the alimentary management for 
children with ASD. 
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Table 2. Selected Vitamin for Inclusion in Alimentary Management of ASD 
Vitamins 

(Selected) 
Studies supporting the inclusion of vitamins in the alimentary management  

for children with ASD 
Vitamin A • Increase in the oxytocin level via the CD38 process pathway2 in individuals with ASD (Riebold et al., 

2011) leads to significant increase in brain activity and social abilities (Gordon et al., 2013) 
Vitamin B1 • Improves symptoms of children with ASD (Lonsdale, Shamberger, & Audhya, 2002) 

• Essential in apoptotic factors, neurotransmitter system and oxidative stress; impacts positively on basic 
myelin protein glycogen synthetase kinase-3β, alpha-1 antitrypsin, and glyoxalase 1 (Khanh vinh quốc 
Lương & Lan Thi Hoàng Nguyễn, 2013) 

Vitamin B2 • Supplementation of Vitamin B2 helps Vitamin B6 and magnesium to reduce excretion of urinary 
dicarboxylic acids in autistic children and increase excretion of carboxylic acids is related to excessive 
bacterial overgrowth, which has been related to ASD resulting in an impairment in the gut-brain axis 
(Gątarek et al., 2020; Kałużna-Czaplińska, Socha, & Rynkowski, 2011) 

Vitamin B3 • Vitamin B3 (niacin) is required in folate metabolism; abnormalities in folate metabolism have been 
linked to ASD (Frye, Slattery, & Quadros, 2017) 

Vitamin B6 • Vitamin B6 and magnesium (with Vitamin B2 supplementation) help to reduce excretion of urinary 
dicarboxylic acids in autistic children, increase excretion of carboxylic acids related to excessive 
bacterial activity in the gut (called bacterial overgrowth known to associate with ASD) which is an 
impairment in the gut-brain axis (Gątarek et al., 2020; Kałużna-Czaplińska, Socha, & Rynkowski, 2011) 

Vitamin B12 • Essential for brain or cognitive development (Hendren et al., 2016; Morris et al., 2007) 
• Better management of depression and anger (Fraguas et al., 2006; Fava & Mischoulon, 2009) 

Vitamin C • Essential for a healthy immune system in which some children with ASD are suffering due 
to Vitamin C deficiency (Rafee, Burrell, & Cederna-Meko, 2019) 

• Supplementation of Vitamin C contributes to a reduction in the stereotypical behaviors such as rocking, 
flapping hands, and pacing seen in children with ASD (Dolske et al., 1993), but further research is 
needed 

Vitamin D3 • Essential for neurodevelopment and gene regulation (Kittana et al., 2022) 
• Reduction in the risk of ASD (Saad et al., 2018; vinh quốc Lu'o'ng & Nguyễn, 2013) 
• Strengthening of strengthen bone and teeth formation in babies (Bowles, 2017) 

Vitamin E • Essential for combating inflammation and oxidative stress observed in children with ASD (Pangrazzi, 
Balasco, & Bozzi, 2020) 

• Combination of omega-3 fatty acids and vitamin E may improve speech in autistic children with verbal 
disorders (Morris & Agin, 2009) 

• Combination of omega-3 fatty acids and Vitamin E may improve behavior in children with 
neurodevelopmental disorders such as ASD (Gumpricht & Rockway, 2014) 

Vitamin K • Essential for neural development in young children (Adams et al., 2011b; DeSoto, 2016); Hyman et al., 
2012) 

 
Besides vitamins, minerals (e.g., calcium, magnesium and zinc) have also been found to play an 
essential role in the alimentary management of children (as well as adults) with ASD (Babaknejad et al., 
2016). According to Babaknejad et al. (2016), “[I]n comparison with healthy individuals, autistic patients, 
have different levels of trace elements like copper, magnesium, and zinc (Dufault et al., 2009; Morris & 
Agin, 2009)” (p. 2). A trace element (also known as minor element) is a chemical 
element whose concentration is very low (i.e., a trace amount) (Bhattacharya, Misra, & Hussain, 2016). 
These elements can be placed under two categories; (i) essential and (ii) non-essential. It is the former 
that are required for important physiological and biochemical processes in both plants and animals. 
They “have been proven to influence the brain neurotransmitter metabolism significantly” (Babaknejad 
et al., 2016, p. 2). Not only do trace elements play a role in biological processes, they also function as 
catalysts engaging in oxidation and reduction mechanisms (see Wada, 2004, for detail).  
 
According to the late Professor Bell Freedman (b.1950-d.2015) of Dalhousie University, Halifax, 
in Canada, “[T]race elements that are most often associated with environmental toxicity are the 
heavy metals cadmium, chromium, cobalt, copper, iron, lead, mercury, nickel, silver, tin, and zinc, as 
well as the lighter elements aluminum, arsenic, and selenium. Some cases of elemental pollution are 
natural in origin” (Freedman, 2018, p. 426). In fact, toxic elements (e.g., lead and mercury) and 

 
2 “CD38 (cluster of differentiation 38) is encoded by the CD38 gene. It acts as an enzyme in several cellular reactions involved 
in calcium (Ca2+) mobilization and signaling” (Kelly, 2019, para. 7).  
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deficiency of nutrients as well as trace elements are known as environmental factors that appear as 
“one cause of those epigenetic changes in wild and laboratory animals” (Leitch, 2021, para. 6) and 
Kelley et al. (2021, p.) have warned that humans are not immune to the effect of harmful environmental 
chemicals. 
 
Among the several important trace elements in cell signaling, zinc (Zn) “plays a vital role in enzyme 
function, nucleic acid metabolism, growth, and finally cellular repair, most importantly in pregnant 
women and newborns” (Babaknejad et al., 2016, p. 2). Zn deficiency (especially when measuring Zn 
levels in the plasma, hair, and nails) has been found high in children diagnosed with ASD (Faber et al., 
2009) and it constitutes a major factor in the etiology of behavioral and mood disturbances (Sayehmiri 
et al., 2015, p. 2). Zn also plays a role in immune system functioning (Prasad 1995), protein synthesis 
(Prasad 1995), wound healing (Heyneman 1996), DNA synthesis (IOM/FNB 2001), and cell division 
(Prasad 1995). In addition, according to Prasad et al. (1997), Zn is required for proper sense of taste 
(gustatory) and smell (olfactory), which can be determined via the administration of the Sensory Profile 
(Dunn, 1999). 
 
Another important trace element is copper (Cu). Bjørklund (2013) reported that a disturbance in the 
copper (Cu) and zinc (Zn) metabolism is found in children with ASD in the following ways: (i) Zinc 
deficiency; (ii) excess Cu levels; and (iii) low Zn/Cu ratio; these issues of Zn/Cu imbalance are common 
in children diagnosed with an ASD. Given the importance of Zn/Cu metabolism for healthy neurological 
functioning and detoxification of heavy metals (including Hg), Faber et al. (2009) argued that these two 
trace elements may contribute in the pathogenesis of ASD. 
 
Another essential trace mineral is iron (Fe), a constituent of hemoglobin and myoglobin that plays a 
vital role in the transport of oxygen (O2) in the body. Iron deficiency (ID), with or without anemia, can 
impair cognition and affect and is associated with developmental slowing in infants and mood changes 
and poor concentration in children with ASD (Latif et al., 2002). Although studies done on the 
association between ID parameters and clinical symptoms of ASD have been sporadic, high prevalence 
of iron deficiency (ID) and iron deficiency anemia (IDA) has been reported in children with ASD (Bilgiç 
et al., 2010; Dosman et al., 2006; Latif et al., 2002). However, a recent study done by Gunes, Ekinci 
and Celik (2017) found the hemoglobin levels of children with ASD were lower than neurotypical children 
and argued that it was not sufficient to result in anemia. They postulated that the IDA in children with 
ASD might be associated with intellectual disability instead of ASD symptom severity. 
  
Selenium (Se), another trace mineral, is essential to good health. Se plays vital roles in DNA synthesis, 
thyroid hormone metabolism, reproduction, as well as protection from oxidative damage and infection 
(Ross et al., 2012).  Its major dietary source can be found in plants, where its concentration generally 
reflects the concentration of the trace element in soils. However, some meats and seafood can also 
contribute dietary Se. Se is frequently used in the alimentary management of children with ASD, where 
the imbalance of Se is believed to cause the metabolic/psycho-metabolic disturbances. According to 
Skalny et al. (2018), “the mechanisms of the proposed Se neuroprotective effect in ASD may involve 
inhibition of oxidative stress, neuroinflammation, and microglia activation. In addition, synaptic 
dysfunction and gut-brain axis disturbances might be modified” (p. 193). However, more studies are 
needed to understand and highlight the mechanisms of the potential neuroprotective effects of Se in 
ASD as well as its efficiency in clinical trials. The efficiency of Se used in alimentary management of 
ASD remains unclear. “Moreover, data on the role of Se metabolism in ASD are insufficient and 
contradictory” (Skalny et al., 2018, p. 193). 
 
Research on the use of dietary supplements in the treatment of ASD is limited by several methodological 
constraints that weaken conclusions and clinical applicability: e.g., small sample sizes, heterogeneous 
participant groups, short intervention durations, and inconsistent outcome measures, making 
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comparisons across studies difficult and reduce statistical power (Amadi et al., 2022; He et al., 2023). 
Additionally, many existing trials do not use standardized, validated tools or long-term follow-up to 
assess sustained effects, and variability in supplement types, doses, and study designs further 
complicates synthesis of findings, underscoring the need for larger, rigorously controlled studies with 
well-defined protocols and objective outcomes (Amadi et al., 2022; He et al., 2023). 
 
There are still many other minerals that are not discussed in this paper. Interested readers can always 
search in the Google Scholar for these papers on specific minerals, their key roles and how they can 
affect children with ASD.  
  
4. CONCLUSION 
 
Children with ASD are frequently reported by caregivers to exhibit food selectivity and restrictive eating 
patterns, placing them at heightened risk for nutritional deficiencies (Reynolds et al., 2012). Several 
studies have documented dietary insufficiencies in this population, particularly in the intake of iron, B 
vitamins, vitamins D and K, calcium, and zinc, affecting approximately one-third of children with ASD 
(Dosman et al., 2007; Herndon et al., 2009; Lindsay et al., 2006; Reynolds et al., 2012). These 
deficiencies may have far-reaching physiological and neurodevelopmental consequences. 
 
Vitamins and minerals, whether provided through diet or supplements, can induce epigenetic 
modifications that influence gene expression through transcriptional and translational mechanisms 
(Bjørklund, 2013). The interaction of dietary nutrients with nuclear receptors can activate specific 
signaling pathways, ultimately modulating gene expression. For example, vitamin-specific receptors 
mediate distinct pathways that affect cellular functions: vitamin A serves as a substrate for the 
biosynthesis of retinoids essential for cell growth, differentiation, and vision (Amann et al., 2011). Its 
signaling pathway involves retinoid X receptor (RXR) heterodimerization with orphan receptors NGFI-
B and NURR1. The downstream metabolites of retinol, namely all-trans and 9-cis retinoic acids, bind to 
these nuclear receptors to regulate target genes, illustrating a direct link between nutrient availability 
and gene expression (McGrane, 2007). While the detailed molecular mechanisms are beyond the scope 
of this paper, the biological significance is evident: recent research demonstrates that vitamin A 
deficiency increases the risk of gastrointestinal comorbidities and exacerbates core ASD symptoms 
(Cheng et al., 2021). 
 
However, there remains the ‘dark matter’ (unknowable unknown) of the human genome that has limited 
the current understanding of ASD. This is what the authors of this paper have come to the other side of 
the learning journey as they cross the bridge of exploration, in this example, on Vitamin A and its effect 
on individuals with ASD. The food supplements will not be able to address the condition of ASD in its 
entirety. There are too many biological dark matter ‘particles’ in the present attempt to search for a 
probable solution using alimentary management via food supplements of the heterogeneous condition 
of ASD. Future research directions in the use of dietary supplements for autism spectrum disorder 
should prioritize rigorous study designs, including larger randomized controlled trials, to establish 
efficacy and safety. Additionally, studies should include culturally and geographically diverse samples 
to ensure findings are generalizable across different populations, and should systematically evaluate 
long-term outcomes, optimal dosing strategies, and potential interactions with medications or comorbid 
conditions. 
 
Finally, when applying dietary supplements (e.g., mega-vitamin, essential minerals, and probiotics) in 
treating children with ASD, it should be undertaken with caution, as excessive or inappropriate intake 
may result in toxicity, adverse gastrointestinal or metabolic effects, and potential interactions with 
prescribed medications. Hence, the authors want to reiterate that supplementation should be 
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administered only under the supervision of qualified healthcare professionals to ensure appropriate 
dosage, safety, and monitoring of potential contraindications. 
 
Disclaimer: The content of this paper is strictly for informational or educational purposes only, and does 
not substitute professional medical advice or consultations with healthcare professionals.  
 
REFERENCES 
Adams, J. B. (2015). Vitamin/mineral supplements for children and adults with autism. Vitamins & 

Minerals, 3(127), 2376-1318. https://doi.org/10.4172/2376-1318.1000127  
Adams, J. B., Audhya, T., McDonough-Means, S., Rubin, R. A., Quig, D., Geis, E., Gehn, E., Loresto, 

M., Mitchell, J., Atwood, S., Barnhouse, S., & Lee, W. (2011a). Nutritional and metabolic status of 
children with autism vs. neurotypical children, and the association with autism severity. Nutrition & 
Metabolism, 8(1), 34. https://doi.org/10.1186/1743-7075-8-34  

Adams, J. B., Audhya, T., McDonough-Means, S., Rubin, R. A., Quig, D., Geis, E., Gehn, E., Loresto, 
M., Mitchell, J., Atwood, S., Barnhouse, S., & Lee, W. (2011b). Effect of a vitamin/mineral supplement 
on children and adults with autism. BMC Pediatrics, 11, Article No. 111. https://doi.org/10.1186/1471-
2431-11-111  

Adams, J. B., & Holloway, C. (2004). Pilot study of a moderate dose multivitamin/mineral supplement 
for children with autistic spectrum disorder. Journal of Alternative and Complementary Medicine 
(New York, N.Y.), 10(6), 1033–1039. https://doi.org/10.1089/acm.2004.10.1033  

Adams, J. B., Kirby, J., Audhya, T., Whiteley, P., & Bain, J. (2022). Vitamin/mineral/micronutrient 
supplement for autism spectrum disorders: a research survey. BMC Pediatrics, 22(1), 590. 
https://doi.org/10.1186/s12887-022-03628-0  

Al-Farsi, Y. M., Waly, M. I., Deth, R. C., Al-Sharbati, M. M., Al-Shafaee, M., Al-Farsi, O., Al-Khaduri, M. 
M., Gupta, I., Ali, A., Al-Khalili, M., Al-Adawi, S., Hodgson, N. W., & Ouhtit, A. (2013). Low folate and 
vitamin B12 nourishment is common in Omani children with newly diagnosed autism. Nutrition 
(Burbank, Los Angeles County, Calif.), 29(3), 537-541. https://doi.org/10.1016/j.nut.2012.09.014  

Alvarez, J. (2018, December 14). Autism risk factors identified in? dark matter? of human genome. 
Retrieved from: https://psych.ucsf.edu/news/autism-risk-factors-identified-‘dark-matter’-human-
genome . 

Amadi, C. N., Orish, C. N., Frazzoli, C., & Orisakwe, O. E. (2022). Dietary interventions for autism 
spectrum disorder: An updated systematic review of human studies. Psychiatrike = 
Psychiatriki, 33(3), 228–242. https://doi.org/10.22365/jpsych.2022.073  

Amann, P. M., Eichmüller, S. B., Schmidt, J., & Bazhin, A. V. (2011). Regulation of gene expression by 
retinoids. Current Medicinal Chemistry, 18(9), 1405-12. 
https://doi.org/10.2174/092986711795029618    

Amaral, D. G. (2017, January 31). Examining the causes of autism. In Cerebrum: The Dana Forum on 
Brain Science. Dana Foundation. Retrieved from: https://dana.org/article/examining-the-causes-of-
autism/ .  

Amminger, G. P., Berger, G. E., Schäfer, M. R., Klier, C., Friedrich, M. H., & Feucht, M. (2007). Omega-
3 fatty acids supplementation in children with autism: a double-blind randomized, placebo-controlled 
pilot study. Biological Psychiatry, 61(4), 551-553. https://doi.org/10.1016/j.biopsych.2006.05.007  

An, J. Y., Lin, K., Zhu, L., Werling, D. M., Dong, S., Brand, H., Wang, H. Z., Zhao, X., Schwartz, G. B., 
Collins, R. L., Currall, B. B., Dastmalchi, C., Dea, J., Duhn, C., Gilson, M. C., Klei, L., Liang, L., 
Markenscoff-Papadimitriou, E., Pochareddy, S., Ahituv, N., … Sanders, S. J. (2018). Genome-wide 
de novo risk score implicates promoter variation in autism spectrum disorder. Science (New York, 
N.Y.), 362(6420). Article ID: eaat6576. https://doi.org/10.1126/science.aat6576  

Asperger, H. (1944). Die “Autistischen Psychpathen” im Kindesalter. Archiv für Psychiatrie und 
Nervenkrankheiten, 117, 76-136. https://doi.org/10.1007/BF01837709  

Autism Nutrition Research Center (2020). ANRC guidelines for comprehensive nutritional support. 
Retrieved from: 

https://doi.org/10.4172/2376-1318.1000127
https://doi.org/10.1186/1743-7075-8-34
https://doi.org/10.1186/1471-2431-11-111
https://doi.org/10.1186/1471-2431-11-111
https://doi.org/10.1089/acm.2004.10.1033
https://doi.org/10.1186/s12887-022-03628-0
https://doi.org/10.1016/j.nut.2012.09.014
https://psych.ucsf.edu/news/autism-risk-factors-identified-%E2%80%98dark-matter%E2%80%99-human-genome
https://psych.ucsf.edu/news/autism-risk-factors-identified-%E2%80%98dark-matter%E2%80%99-human-genome
https://doi.org/10.22365/jpsych.2022.073
https://doi.org/10.2174/092986711795029618
https://dana.org/article/examining-the-causes-of-autism/
https://dana.org/article/examining-the-causes-of-autism/
https://doi.org/10.1016/j.biopsych.2006.05.007
https://doi.org/10.1126/science.aat6576
https://doi.org/10.1007/BF01837709


 

65 

 

The Asian Educational Therapist 

https://www.autismnrc.org/assets/images/ANRC%20Product%20Images%202020/ANRC%20Guid
elines%20-final%204-27-2020.pdf .  

Babaknejad, N., Sayehmiri, F., Sayehmiri, K., Mohamadkhani, A., & Bahrami, S. (2016). The 
relationship between zinc levels and autism: Systematic Review and meta-analysis. Iranian Journal 
of Child Neurology, 10(4), 1-9. https://pubmed.ncbi.nlm.nih.gov/27843460/  

Berbel, P., Navarro, D., & Román, G. C. (2014). An evo-devo approach to thyroid hormones in cerebral 
and cerebellar cortical development: etiological implications for autism. Frontiers in Endocrinology, 5, 
146. https://doi.org/10.3389/fendo.2014.00146  

Bhattacharya, P. T., Misra, S. R., & Hussain, M. (2016). Nutritional Aspects of Essential Trace Elements 
in Oral Health and Disease: An Extensive Review. Scientifica, 2016, 5464373. 
https://doi.org/10.1155/2016/5464373  

Bilgiç, A., Gürkan, K., Türkoğlu, S., Akça, Ö. F., Kılıç, B. G., & Uslu, R. (2010). Iron deficiency in 
preschool children with autistic spectrum disorders. Research in Autism Spectrum Disorders, 4(4), 
639-644. https://doi.org/10.1016/j.rasd.2009.12.008  

Bjorklund G. (2013). The role of zinc and copper in autism spectrum disorders. Acta Neurobiologiae 
Experimentalis, 73(2), 225–236. https://doi.org/10.55782/ane-2013-1932  

Bjørklund, G., Waly, M. I., Al-Farsi, Y., Saad, K., Dadar, M., Rahman, M. M., Elhoufey, A., Chirumbolo, 
S., Jóźwik-Pruska, J., & Kałużna-Czaplińska, J. (2019). The Role of Vitamins in Autism Spectrum 
Disorder: What Do We Know?. Journal of Molecular Neuroscience : MN, 67(3), 373–387. 
https://doi.org/10.1007/s12031-018-1237-5  

Bleuler, P. E. (1911/1950). Dementia praecox or the group of schizophrenias [translated by Joseph 
Zinkin, pp. 63-68]. New York, NY: International Universities Press. Available on: 
https://archive.org/details/dementiapraecoxo0000bleu/page/n5/mode/2up  

Bowles, J. T. (2017, April 13). Autism: New studies show direct link to vitamin D3 deficiency. Avialable 
on: https://jefftbowles.com/autism-vitamin-d3-deficiency-
linked/#:~:text=Introduction%3A%20Folate%20is%20to%20spina%20bifida%20as%20Vitamin,hel
p%20strengthen%20bone%20and%20teeth%20formation%20in%20babies .  

Brennan, M. (2020, December 11). Everything you need to know about heme iron. Available on: 
https://www.activeiron.com/blog/everything-you-need-to-know-about-heme-iron/ .  

Businaro, R. (2022). Food supplements to complement brain functioning. The benefits of a combination 
of magnesium, folic acid, omega-3 fatty acids and vitamin E. F1000Research, 11, 1-18. 
https://doi.org/10.12688/f1000research.75856.1   

Camulli, J. E., & Goh, L. A. L. (2018). Re-conceptualizing autistic savantism as a spectrum syndromic 
disorder: A sequel to the case study of a young adult savant artist. European Journal of Special 
Education Research, 3(4), 185-204. http://dx.doi.org/10.46827/ejse.v0i0.1919 . 

Cannell J. J. (2017). Vitamin D and autism, what's new?. Reviews in endocrine & metabolic 
disorders, 18(2), 183–193. https://doi.org/10.1007/s11154-017-9409-0  

Cashin, A., Sci, D. A., & Barker, P. (2009). The triad of impairment in autism revisited. Journal of Child 
& Adolescent Psychiatric Nursing, 22(4), 189-193.  https://doi.org/10.1111/j.1744-
6171.2009.00198.x  

Cheng, B., Zhu, J., Yang, T., Guo, M., Lai, X., Li, Q., ... & Li, T. (2021). Vitamin A deficiency increases 
the risk of gastrointestinal comorbidity and exacerbates core symptoms in children with autism 
spectrum disorder. Pediatric Research, 89(1), 211-216. https://doi.org/10.1038/s41390-020-0865-y  

Chez, M. G., Buchanan, C. P., Aimonovitch, M. C., Becker, M., Schaefer, K., Black, C., & Komen, J. 
(2002). Double-blind, placebo-controlled study of L-carnosine supplementation in children with 
autistic spectrum disorders. Journal of Child Neurology, 17(11), 833–837. 
https://doi.org/10.1177/08830738020170111501  

Chia, K. H., Lim, B. H., & Lee, B. M. (2017). Chapter 2: Neuroimaging studies on the autistic brain: 
Praxiological implications for educational therapists. In A. Cost & E. Villalba (Eds.), Horizons in 
Neuroscience Research: Vol. 32 (pp. 79-128). Hauppauge, NY: Nova Science Publishers. 
https://doi.org/10.5281/zenodo.16959302    

https://www.autismnrc.org/assets/images/ANRC%20Product%20Images%202020/ANRC%20Guidelines%20-final%204-27-2020.pdf
https://www.autismnrc.org/assets/images/ANRC%20Product%20Images%202020/ANRC%20Guidelines%20-final%204-27-2020.pdf
https://pubmed.ncbi.nlm.nih.gov/27843460/
https://doi.org/10.3389/fendo.2014.00146
https://doi.org/10.1155/2016/5464373
https://doi.org/10.1016/j.rasd.2009.12.008
https://doi.org/10.55782/ane-2013-1932
https://doi.org/10.1007/s12031-018-1237-5
https://archive.org/details/dementiapraecoxo0000bleu/page/n5/mode/2up
https://jefftbowles.com/autism-vitamin-d3-deficiency-linked/#:%7E:text=Introduction%3A%20Folate%20is%20to%20spina%20bifida%20as%20Vitamin,help%20strengthen%20bone%20and%20teeth%20formation%20in%20babies
https://jefftbowles.com/autism-vitamin-d3-deficiency-linked/#:%7E:text=Introduction%3A%20Folate%20is%20to%20spina%20bifida%20as%20Vitamin,help%20strengthen%20bone%20and%20teeth%20formation%20in%20babies
https://jefftbowles.com/autism-vitamin-d3-deficiency-linked/#:%7E:text=Introduction%3A%20Folate%20is%20to%20spina%20bifida%20as%20Vitamin,help%20strengthen%20bone%20and%20teeth%20formation%20in%20babies
https://www.activeiron.com/blog/everything-you-need-to-know-about-heme-iron/
https://doi.org/10.12688/f1000research.75856.1
http://dx.doi.org/10.46827/ejse.v0i0.1919
https://doi.org/10.1007/s11154-017-9409-0
https://doi.org/10.1111/j.1744-6171.2009.00198.x
https://doi.org/10.1111/j.1744-6171.2009.00198.x
https://doi.org/10.1038/s41390-020-0865-y
https://doi.org/10.1177/08830738020170111501
https://doi.org/10.5281/zenodo.16959302


 

66 

 

The Asian Educational Therapist 

Cortesi, F., Giannotti, F., Sebastiani, T., Panunzi, S., & Valente, D. (2012). Controlled-release melatonin, 
singly and combined with cognitive behavioural therapy, for persistent insomnia in children with 
autism spectrum disorders: a randomized placebo-controlled trial. Journal of Sleep Research, 21(6), 
700–709. https://doi.org/10.1111/j.1365-2869.2012.01021.x  

Courchesne, E., Redcay, E., & Kennedy, D. P. (2004). The autistic brain: birth through 
adulthood. Current Opinion in Neurology, 17(4), 489–496. 
https://doi.org/10.1097/01.wco.0000137542.14610.b4  

Dhanjal, D. S., Bhardwaj, S., Chopra, C., Singh, R., Patocka, J., Plucar, B., ... & Kuca, K. (2022). 
Millennium nutrient N, N-dimethylglycine (DMG) and its effectiveness in autism spectrum 
disorders. Current Medicinal Chemistry, 29(15), 2632-2651. 
https://doi.org/10.2174/0929867328666211125091811  

Daniells, S. (2009, August 20). Omega-3, vitamin E mix shows potential for autistic speech. Available 
on: https://www.nutraingredients.com/Article/2009/08/19/Omega-3-vitamin-E-mix-shows-potential-
for-autistic-speech  

DeSoto, M. C. (2016). Speculations on vitamin K, VKORC1 genotype and autism. Medical 
Hypotheses, 96, 30–33. https://doi.org/10.1016/j.mehy.2016.09.013  

D’Souza, S., & Renner, D. (2014). Not knowing: The art of turning uncertainty into opportunity. London, 
UK: LID Publishing Ltd. Available on: https://www.amazon.com/Not-Knowing-Turning-Uncertainty-
Possibility/dp/1907794484  

Dolske, M. C., Spollen, J., McKay, S., Lancashire, E., & Tolbert, L. (1993). A preliminary trial of ascorbic 
acid as supplemental therapy for autism. Progress in Neuro-psychopharmacology & Biological 
Psychiatry, 17(5), 765–774. https://doi.org/10.1016/0278-5846(93)90058-z  

Dosman, C. F., Drmic, I. E., Brian, J. A., Senthilselvan, A., Harford, M., Smith, R., & Roberts, S. W. 
(2006). Ferritin as an indicator of suspected iron deficiency in children with autism spectrum disorder: 
prevalence of low serum ferritin concentration. Developmental Medicine and Child 
Neurology, 48(12), 1008–1009. https://doi.org/10.1017/S0012162206232225  

Dosman, C. F., Brian, J. A., Drmic, I. E., Senthilselvan, A., Harford, M. M., Smith, R. W., Sharieff, W., 
Zlotkin, S. H., Moldofsky, H., & Roberts, S. W. (2007). Children with autism: effect of iron 
supplementation on sleep and ferritin. Pediatric Neurology, 36(3), 152–158. 
https://doi.org/10.1016/j.pediatrneurol.2006.11.004  

Dufault, R., Schnoll, R., Lukiw, W. J., LeBlanc, B., Cornett, C., Patrick, L., ... & Crider, R. (2009). Mercury 
exposure, nutritional deficiencies and metabolic disruptions may affect learning in 
children. Behavioral and Brain Functions, 5(1), 1-15. https://doi.org/10.1186/1744-9081-5-44  

Dunn, W. (1999). Sensory profile. San Antonio, TX: Psychological Corporation. Available on: 
https://archive.org/details/sensoryprofileus0000dunn  

Duvall, M. G., Pikman, Y., Kantor, D. B., Ariagno, K., Summers, L., Sectish, T. C., & Mullen, M. P. (2013). 
Pulmonary hypertension associated with scurvy and vitamin deficiencies in an autistic 
child. Pediatrics, 132(6), e1699-e1703. https://doi.org/10.1542/peds.2012-3054  

El-Ansary, A., Bjørklund, G., Chirumbolo, S., & Alnakhli, O. M. (2017). Predictive value of selected 
biomarkers related to metabolism and oxidative stress in children with autism spectrum 
disorder. Metabolic Brain Disease, 32(4), 1209-1221. https://doi.org/10.1007/s11011-017-0029-x  

Faber, S., Zinn, G. M., Kern, J. C., 2nd, & Kingston, H. M. (2009). The plasma zinc/serum copper ratio 
as a biomarker in children with autism spectrum disorders. Biomarkers: Biochemical indicators of 
exposure, response, and susceptibility to chemicals, 14(3), 171–180. 
https://doi.org/10.1080/13547500902783747  

Farrell, T., Rappaport, L., Sell, N., & Tang, B. (2011). Vitamin and exercise-based therapies. Developed 
for Autism Case Training: A Developmental-Behavioral Pediatrics Curriculum”. Available on: 
https://www.cdc.gov/ncbddd/actearly/autism/case-
modules/pdf/treatments/Vitamin%20Dietary%20Supplements%20and%20Exercise-
Based%20Therapies.pdf . 

https://doi.org/10.1111/j.1365-2869.2012.01021.x
https://doi.org/10.1097/01.wco.0000137542.14610.b4
https://doi.org/10.2174/0929867328666211125091811
https://www.nutraingredients.com/Article/2009/08/19/Omega-3-vitamin-E-mix-shows-potential-for-autistic-speech
https://www.nutraingredients.com/Article/2009/08/19/Omega-3-vitamin-E-mix-shows-potential-for-autistic-speech
https://doi.org/10.1016/j.mehy.2016.09.013
https://www.amazon.com/Not-Knowing-Turning-Uncertainty-Possibility/dp/1907794484
https://www.amazon.com/Not-Knowing-Turning-Uncertainty-Possibility/dp/1907794484
https://doi.org/10.1016/0278-5846(93)90058-z
https://doi.org/10.1017/S0012162206232225
https://doi.org/10.1016/j.pediatrneurol.2006.11.004
https://doi.org/10.1186/1744-9081-5-44
https://archive.org/details/sensoryprofileus0000dunn
https://doi.org/10.1542/peds.2012-3054
https://doi.org/10.1007/s11011-017-0029-x
https://doi.org/10.1080/13547500902783747
https://www.cdc.gov/ncbddd/actearly/autism/case-modules/pdf/treatments/Vitamin%20Dietary%20Supplements%20and%20Exercise-Based%20Therapies.pdf
https://www.cdc.gov/ncbddd/actearly/autism/case-modules/pdf/treatments/Vitamin%20Dietary%20Supplements%20and%20Exercise-Based%20Therapies.pdf
https://www.cdc.gov/ncbddd/actearly/autism/case-modules/pdf/treatments/Vitamin%20Dietary%20Supplements%20and%20Exercise-Based%20Therapies.pdf


 

67 

 

The Asian Educational Therapist 

Fava, M., & Mischoulon, D. (2009). Folate in depression: efficacy, safety, differences in formulations, 
and clinical issues. The Journal of Clinical Psychiatry, 70 Suppl 5, 12–17. 
https://doi.org/10.4088/JCP.8157su1c.03  

Feng, J., Shan, L., Du, L., Wang, B., Li, H., Wang, W., Wang, T., Dong, H., Yue, X., Xu, Z., Staal, W. G., 
& Jia, F. (2017). Clinical improvement following vitamin D3 supplementation in Autism Spectrum 
Disorder. Nutritional Neuroscience, 20(5), 284–290. 
https://doi.org/10.1080/1028415X.2015.1123847  

Fraguas, R. Jr, Papakostas, G. I., Mischoulon, D., Bottiglieri, T., Alpert, J., & Fava, M. (2006). Anger 
attacks in major depressive disorder and serum levels of homocysteine. Biological Psychiatry, 60, 
270-274. https://doi.org/10.1016/j.biopsych.2005.08.026  

Freedman, B. (2018). Environmental science (6th edition). Halifax, Canada: Simple Book Publishing. 
Available on: 
https://books.google.com.sg/books/about/Environmental_Science.html?id=QbZswAEACAAJ&redir
_esc=y  

Frustaci, A., Neri, M., Cesario, A., Adams, J. B., Domenici, E., Dalla Bernardina, B., & Bonassi, S. (2012). 
Oxidative stress-related biomarkers in autism: systematic review and meta-analyses. Free Radical 
Biology & Medicine, 52(10), 2128–2141. https://doi.org/10.1016/j.freeradbiomed.2012.03.011  

Frye, R. E., Rose, S., Slattery, J., & MacFabe, D. F. (2015). Gastrointestinal dysfunction in autism 
spectrum disorder: the role of the mitochondria and the enteric microbiome. Microbial Ecology in 
Health and Disease, 26, 27458. https://doi.org/10.3402/mehd.v26.27458  

Frye, R. E., Slattery, J., Delhey, L., Furgerson, B., Strickland, T., Tippett, M., Sailey, A., Wynne, R., Rose, 
S., Melnyk, S., Jill James, S., Sequeira, J. M., & Quadros, E. V. (2018). Folinic acid improves verbal 
communication in children with autism and language impairment: a randomized double-blind 
placebo-controlled trial. Molecular Psychiatry, 23(2), 247–256. https://doi.org/10.1038/mp.2016.168  

Frye, R. E., Slattery, J. C., & Quadros, E. V. (2017). Folate metabolism abnormalities in autism: potential 
biomarkers. Biomarkers in Medicine, 11(8), 687–699. https://doi.org/10.2217/bmm-2017-0109  

Garcia, M. (2021, August 6). What is the triad of impairments? (With pictures). Available on: 
https://www.infobloom.com/what-is-the-triad-of-impairments.htm .  

Gątarek, P., Jóźwik-Pruska, J., Bjørklund, G., Chirumbolo, S. & Kałużna-Czaplińska, J. (2020). Urinary 
carboxylic acids (UCAs) in subjects with autism spectrum disorder and their association with 
bacterial overgrowth. Reviews in Analytical Chemistry, 39(1), 78 -87. https://doi.org/10.1515/revac-
2020-0109  

Gaugler, T., Klei, L., Sanders, S. J., Bodea, C. A., Goldberg, A. P., Lee, A. B., Mahajan, M., Manaa, D., 
Pawitan, Y., Reichert, J., Ripke, S., Sandin, S., Sklar, P., Svantesson, O., Reichenberg, A., Hultman, 
C. M., Devlin, B., Roeder, K., & Buxbaum, J. D. (2014). Most genetic risk for autism resides with 
common variation. Nature Genetics, 46(8), 881–885. https://doi.org/10.1038/ng.3039  

Golnik, A. E., & Ireland, M. (2009). Complementary alternative medicine for children with autism: A 
physician survey. Journal of Autism and Developmental Disorders, 39(7), 996-1005. 
https://doi.org/10.1007/s10803-009-0714-7  

Gordon, I., Vander Wyk, B. C., Bennett, R. H., Cordeaux, C., Lucas, M. V., Eilbott, J. A., Zagoory-Sharon, 
O., Leckman, J. F., Feldman, R., & Pelphrey, K. A. (2013). Oxytocin enhances brain function in 
children with autism. Proceedings of the National Academy of Sciences of the United States of 
America, 110(52), 20953–20958. https://doi.org/10.1073/pnas.1312857110  

Gropper, S. S., & Smith, J. L. (2020). Advanced nutrition and human metabolism (7th ed.). Singapore: 
Cengage Learning Asia. Available on: 
https://prod.cengageasia.com/title/default/detail?isbn=9781305627857     

Gumpricht, E., & Rockway, S. (2014). Can ω-3 fatty acids and tocotrienol-rich vitamin E reduce 
symptoms of neurodevelopmental disorders?. Nutrition (Burbank, Los Angeles County, Calif.), 30(7-
8), 733–738. https://doi.org/10.1016/j.nut.2013.11.001  

https://doi.org/10.4088/JCP.8157su1c.03
https://doi.org/10.1080/1028415X.2015.1123847
https://doi.org/10.1016/j.biopsych.2005.08.026
https://books.google.com.sg/books/about/Environmental_Science.html?id=QbZswAEACAAJ&redir_esc=y
https://books.google.com.sg/books/about/Environmental_Science.html?id=QbZswAEACAAJ&redir_esc=y
https://doi.org/10.1016/j.freeradbiomed.2012.03.011
https://doi.org/10.3402/mehd.v26.27458
https://doi.org/10.1038/mp.2016.168
https://doi.org/10.2217/bmm-2017-0109
https://www.infobloom.com/what-is-the-triad-of-impairments.htm
https://doi.org/10.1515/revac-2020-0109
https://doi.org/10.1515/revac-2020-0109
https://doi.org/10.1038/ng.3039
https://doi.org/10.1007/s10803-009-0714-7
https://doi.org/10.1073/pnas.1312857110
https://prod.cengageasia.com/title/default/detail?isbn=9781305627857
https://doi.org/10.1016/j.nut.2013.11.001


 

68 

 

The Asian Educational Therapist 

Gunes, S., Ekinci, O., & Celik, T. (2017). Iron deficiency parameters in autism spectrum disorder: clinical 
correlates and associated factors. Italian Journal of Pediatrics, 43(1), 86. 
https://doi.org/10.1186/s13052-017-0407-3  

Hallmayer, J., Cleveland, S., Torres, A., Phillips, J., Cohen, B., Torigoe, T., Miller, J., Fedele, A., Collins, 
J., Smith, K., Lotspeich, L., Croen, L. A., Ozonoff, S., Lajonchere, C., Grether, J. K., & Risch, N. 
(2011). Genetic heritability and shared environmental factors among twin pairs with autism. Archives 
of General Psychiatry, 68(11), 1095-1102. https://doi.org/10.1001/archgenpsychiatry.2011.76  

He, X., Liu, W., Tang, F., Chen, X., & Song, G. (2023). Effects of Probiotics on Autism Spectrum Disorder 
in Children: A Systematic Review and Meta-Analysis of Clinical Trials. Nutrients, 15(6), 1415. 
https://doi.org/10.3390/nu15061415  

Hendren, R. L., James, S. J., Widjaja, F., Lawton, B., Rosenblatt, A., & Bent, S. (2016). Randomized, 
Placebo-Controlled Trial of Methyl B12 for Children with Autism. Journal of Child and Adolescent 
Psychopharmacology, 26(9), 774-783. https://doi.org/10.1089/cap.2015.0159  

Herndon, A. C., DiGuiseppi, C., Johnson, S. L., Leiferman, J., & Reynolds, A. (2009). Does nutritional 
intake differ between children with autism spectrum disorders and children with typical 
development?. Journal of Autism and Developmental Disorders, 39(2), 212-222. 
https://doi.org/10.1007/s10803-008-0606-2  

Heyneman C. A. (1996). Zinc deficiency and taste disorders. The Annals of Pharmacotherapy, 30(2), 
186-187. https://doi.org/10.1177/106002809603000215  

Hsiao, E. Y. (2014). Gastrointestinal issues in autism spectrum disorder. Harvard Review of Psychiatry, 
22(2), 104-111. https://doi.org/10.1097/HRP.0000000000000029  

Hyman, S. L., Levy, S. E., Myers, S. M., & Council on Children with Disabilities, Section on 
Developmental & Behavioral Pediatrics (2020). Identification, evaluation, and management of 
children with autism spectrum disorder. Pediatrics, 145(1). Article ID: e20193447. 
https://doi.org/10.1542/peds.2019-3447  

Hyman, S. L., Stewart, P. A., Schmidt, B., Cain, U., Lemcke, N., … & Ng, P. K. (2012). Nutrient intake 
from food in children with autism. Pediatrics, 130 Suppl 2(Suppl 2), S145–S153. 
https://doi.org/10.1542/peds.2012-0900L  

Iglesias-Vázquez, L., Van Ginkel Riba, G., Arija, V., & Canals, J. (2020). Composition of Gut Microbiota 
in Children with Autism Spectrum Disorder: A Systematic Review and Meta-
Analysis. Nutrients, 12(3), 792. https://doi.org/10.3390/nu12030792  

Indika, N.-L. R., Frye, R. E., Rossignol, D. A., Owens, S. C., Senarathne, U. D., Grabrucker, A. M., 
Perera, R., Engelen, M. P. K. J., & Deutz, N. E. P. (2023). The Rationale for Vitamin, Mineral, and 
Cofactor Treatment in the Precision Medical Care of Autism Spectrum Disorder. Journal of 
Personalized Medicine, 13(2), 252. https://doi.org/10.3390/jpm13020252  

IOM/FNB – Institute of Medicine, Food and Nutrition Board (2001). Dietary reference intakes for vitamin 
A, vitamin K, arsenic, boron, chromium, copper, iodine, iron, manganese, molybdenum, nickel, 
silicon, vanadium, and zinc. Washington, DC: National Academy Press. Available on: 
https://www.nationalacademies.org/read/10026/chapter/1  

James, S. J., Cutler, P., Melnyk, S., Jernigan, S., Janak, L., Gaylor, D. W., & Neubrander, J. A. (2004). 
Metabolic biomarkers of increased oxidative stress and impaired methylation capacity in children 
with autism. The American Journal of Clinical Nutrition, 80(6), 1611-1617. 
https://doi.org/10.1093/ajcn/80.6.1611  

James, S. J., Melnyk, S., Jernigan, S., Cleves, M. A., Halsted, C. H., … & Gaylor, D. W. (2006). 
Metabolic endophenotype and related genotypes are associated with oxidative stress in children 
with autism. American Journal of Medical Genetics. Part B, Neuropsychiatric Genetics: the official 
publication of the International Society of Psychiatric Genetics, 141B(8), 947-956. 
https://doi.org/10.1002/ajmg.b.30366  

James, S. J., Melnyk, S., Fuchs, G., Reid, T., Jernigan, S., ... & Gaylor, D. W. (2009). Efficacy of 
methylcobalamin and folinic acid treatment on glutathione redox status in children with 

https://doi.org/10.1186/s13052-017-0407-3
https://doi.org/10.1001/archgenpsychiatry.2011.76
https://doi.org/10.3390/nu15061415
https://doi.org/10.1089/cap.2015.0159
https://doi.org/10.1007/s10803-008-0606-2
https://doi.org/10.1177/106002809603000215
https://doi.org/10.1097/HRP.0000000000000029
https://doi.org/10.1542/peds.2019-3447
https://doi.org/10.1542/peds.2012-0900L
https://doi.org/10.3390/nu12030792
https://doi.org/10.3390/jpm13020252
https://www.nationalacademies.org/read/10026/chapter/1
https://doi.org/10.1093/ajcn/80.6.1611
https://doi.org/10.1002/ajmg.b.30366


 

69 

 

The Asian Educational Therapist 

autism. American Journal of Clinical Nutrition, 89(1), 425-430. 
https://doi.org/10.3945/ajcn.2008.26615    

Jiang, Y., Dang, W., Nie, H., Kong, X., Jiang, Z., & Guo, J. (2023). Omega-3 polyunsaturated fatty acids 
and/or vitamin D in autism spectrum disorders: a systematic review. Frontiers in psychiatry, 14, 
1238973. https://doi.org/10.3389/fpsyt.2023.1238973  

Jick, H., & Kaye, J. A. (2003). Epidemiology and possible causes of autism. Pharmacotherapy: The 
Journal of Human Pharmacology and Drug Therapy, 23(12), 1524-1530. 
https://doi.org/10.1592/phco.23.15.1524.31955  

Johnson, C. R., Handen, B. L., Mayer-Costa, M., & Sacco, K. (2008). Eating habits and dietary status 
in young children with autism. Journal of Developmental and Physical Disabilities, 20(5), 437-448. 
https://doi.org/10.1007/s10882-008-9111-y  

Kałużna-Czaplińska J, Socha E, & Rynkowski J. B (2011). Vitamin supplementation reduces excretion 
of urinary dicarboxylic acids in autistic children. Nutrition Research, 31(7):497-502. 
https://doi.org/10.1016/j.nutres.2011.03.009    

Kanner, L. (1943). Autistic disturbances of affective contact. Nervous Child, 2(3), 217-250. Available on: 
https://dn721601.ca.archive.org/0/items/leo-kanner-autistic-affective-contact/leo-kanner-autistic-
affective-contact_text.pdf  

Kelley, J. L., Tobler, M., Beck, D., Sadler-Riggleman, I., Corey R. Quackenbush, C. R., Rodriguez, L. A., 
& Skinner, M. K. (2021). Epigenetic inheritance of DNA methylation changes in fish living in hydrogen 
sulfide–rich springs. Proceedings of the National Academy of Sciences of the United States of 
America (PNAS), 118(26). Article ID: e2014929118. https://doi.org/10.1073/pnas.2014929118  

Kelly, G. (2019, May 21). What is CD38? An exploration of NAD+ consumption uses and functions of 
CD38. Available on: https://neurohacker.com/what-is-cd38-an-exploration-of-nad-consumption-
uses-and-functions-of-cd38 .  

Kittana, M., Ahmadani, A., Stojanovska, L., & Attlee, A. (2022). The role of Vitamin D supplementation 
in children with autism spectrum disorder: A narrative review. Nutrients, 14(1), 26. 
https://doi.org/10.3390/nu14010026   

Lai, X., Zhang, Q., Zhu, J., Yang, T., Guo, M., ... & Li, T. Y. (2021). A weekly vitamin A supplementary 
program alleviates social impairment in Chinese children with autism spectrum disorders and vitamin 
A deficiency. European Journal of Clinical Nutrition, 75(7), 1118-1125. 
https://doi.org/10.1038/s41430-020-00827-9  

Landrigan, P. J. (2010). What causes autism? Exploring the environmental contribution. Current Opinion 
in Pediatrics, 22(2), 219-225. https://doi.org/10.1097/MOP.0b013e328336eb9a 

Latif, A., Heinz, P., & Cook, R. (2002). Iron deficiency in autism and Asperger syndrome. Autism, 6(1), 
103-114. https://doi.org/10.1177/1362361302006001008  

Leitch, C. (2021, June 17). Fish adapted to toxins pass epigenetic changes onto offspring. Available on: 
https://www.labroots.com/trending/genetics-and-genomics/20689/fish-adapted-toxins-pass-
epigenetic-changes-onto-offspring  

Levy, S. E., Souders, M. C., Ittenbach, R. F., Giarelli, E., Mulberg, A. E., & Pinto-Martin, J. A. (2007). 
Relationship of dietary intake to gastrointestinal symptoms in children with autistic spectrum 
disorders. Biological Psychiatry, 61(4), 492-497. https://doi.org/10.1016/j.biopsych.2006.07.013  

Lin, J. C., Chan, M. H., Lee, M. Y., Chen, Y. C., & Chen, H. H. (2016). N, N-dimethylglycine differentially 
modulates psychotomimetic and antidepressant-like effects of ketamine in mice. Progress in Neuro-
Psychopharmacology and Biological Psychiatry, 71, 7-13. 
https://doi.org/10.1016/j.pnpbp.2016.06.002  

Lindsay, R. L., Eugene Arnold, L., Aman, M. G., Vitiello, B., Posey, D. J., McDougle, C. J., ... & Bozzolo, 
D. (2006). Dietary status and impact of risperidone on nutritional balance in children with autism: a 
pilot study. Journal of Intellectual and Developmental Disability, 31(4), 204-209. 
https://doi.org/10.1080/13668250601006924  

https://doi.org/10.3945/ajcn.2008.26615
https://doi.org/10.3389/fpsyt.2023.1238973
https://doi.org/10.1592/phco.23.15.1524.31955
https://doi.org/10.1007/s10882-008-9111-y
https://doi.org/10.1016/j.nutres.2011.03.009
https://dn721601.ca.archive.org/0/items/leo-kanner-autistic-affective-contact/leo-kanner-autistic-affective-contact_text.pdf
https://dn721601.ca.archive.org/0/items/leo-kanner-autistic-affective-contact/leo-kanner-autistic-affective-contact_text.pdf
https://doi.org/10.1073/pnas.2014929118
https://neurohacker.com/what-is-cd38-an-exploration-of-nad-consumption-uses-and-functions-of-cd38
https://neurohacker.com/what-is-cd38-an-exploration-of-nad-consumption-uses-and-functions-of-cd38
https://doi.org/10.3390/nu14010026
https://doi.org/10.1038/s41430-020-00827-9
https://doi.org/10.1177/1362361302006001008
https://www.labroots.com/trending/genetics-and-genomics/20689/fish-adapted-toxins-pass-epigenetic-changes-onto-offspring
https://www.labroots.com/trending/genetics-and-genomics/20689/fish-adapted-toxins-pass-epigenetic-changes-onto-offspring
https://doi.org/10.1016/j.biopsych.2006.07.013
https://doi.org/10.1016/j.pnpbp.2016.06.002
https://doi.org/10.1080/13668250601006924


 

70 

 

The Asian Educational Therapist 

Liu, J., Liu, X., Xiong, X. Q., Yang, T., Cui, T., … Li, T. Y. (2017). Effects o vitamin A supplementation on 
gut microbiota in children with autism spectrum disorders: A pilot study. BMC Microbiology, 17. Article 
ID: 204. https://doi.org/10.1186/s12866-017-1096-1  

Lonsdale, D. (2004). Thiamine tetrahydrofurfuryldisulfide: A little known therapeutic agent. Medical 
Science Monitor, 10(9), RA199-RA203. PMID: 15328496 
https://pubmed.ncbi.nlm.nih.gov/15328496/  

Lonsdale, D., Shamberger, R. J., & Audhya, T. (2002). Treatment of autism spectrum children with 
thiamine tetrahydrofurfuryl disulfide: A pilot study. Neuroendocrinology Letters, 23(4), 303-308. 
PMID: 12195231 https://pubmed.ncbi.nlm.nih.gov/12195231/  

Lopez, P., Halary, S., & Bapteste, E. (2015). Highly divergent ancient gene families in metagenomic 
samples are compatible with additional divisions of life. Biology Direct, 10, Article No. 64. 
https://doi.org/10.1186/s13062-015-0092-3  

Madra, M., Ringel, R., & Margolis, K. G. (2020). Gastrointestinal Issues and Autism Spectrum 
Disorder. Child and Adolescent Psychiatric Clinics of North America, 29(3), 501-513. 
https://doi.org/10.1016/j.chc.2020.02.005  

Malow, B. A., Findling, R. L., Schroder, C. M., Maras, A., Breddy, J., Nir, T., Zisapel, N., & Gringras, P. 
(2021). Sleep, Growth, and Puberty After 2 Years of Prolonged-Release Melatonin in Children With 
Autism Spectrum Disorder. Journal of the American Academy of Child and Adolescent 
Psychiatry, 60(2), 252-261.e3. https://doi.org/10.1016/j.jaac.2019.12.007  

Marinov, D., Eyubova, S., Toneva, A., Chamova, R., Braykova, R., Hadzhieva, S., & Pancheva, R. 
(2025). Linking Dietary Patterns to Autism Severity and Developmental Outcomes: A Correlational 
Study Using Food Frequency Questionnaires; The Childhood Autism Rating Scale, Second Edition; 
And Developmental Profile 3. Biomedicines, 13(5), 1178. 
https://doi.org/10.3390/biomedicines13051178  

Martineau, J., Barthelemy, C., Garreau, B., & Lelord, G. (1985). Vitamin B6, magnesium, and combined 
B6-Mg: therapeutic effects in childhood autism. Biological Psychiatry, 20(5), 467-478. 
https://doi.org/10.1016/0006-3223(85)90019-8  

McGrane M. M. (2007). Vitamin A regulation of gene expression: molecular mechanism of a prototype 
gene. The Journal of Nutritional Biochemistry, 18(8), 497-508. 
https://doi.org/10.1016/j.jnutbio.2006.10.006  

McGinnis W. R. (2004). Oxidative stress in autism. Alternative therapies in health and medicine, 10(6), 
22-92. PMID: 15624347 https://pubmed.ncbi.nlm.nih.gov/15624347/  

Meguid, N., Zeidan, H., Hashish, A., Nasser, S., Hussein, F., Hemimi, M., & Nashaat, N. (2024). Efficacy 
of vitamin/mineral supplement on children with Down syndrome and autism spectrum 
disorder. International Journal of Developmental Disabilities, 1-10. 
https://doi.org/10.1080/20473869.2024.2438771  

Melillo, R. (2013). Autism: The Scientific Truth about Preventing, Diagnosing, and Treating Autism 
Spectrum Disorders--and what Parents Can Do Now. New York, NY: TarcherPerigee. Available on: 
https://www.amazon.sg/dp/0399159541?ref_=mr_referred_us_sg_sg  

Melke, J., Goubran Botros, H., Chaste, P., Betancur, C., Nygren, G., Anckarsäter, H., Rastam, M., 
Ståhlberg, O., Gillberg, I. C., Delorme, R., Chabane, N., Mouren-Simeoni, M. C., Fauchereau, F., 
Durand, C. M., Chevalier, F., Drouot, X., Collet, C., Launay, J. M., Leboyer, M., Gillberg, C., … 
Bourgeron, T. (2008). Abnormal melatonin synthesis in autism spectrum disorders. Molecular 
psychiatry, 13(1), 90-98. https://doi.org/10.1038/sj.mp.4002016  

Monteiro, M. A., Santos, A. A. A. D., Gomes, L. M. M., & Rito, R. V. V. F. (2020). Autism spectrum 
disorder: A systematic review about nutritional interventions. Revista paulista de pediatria : orgao 
oficial da Sociedade de Pediatria de Sao Paulo, 38. Article ID: e2018262. 
https://doi.org/10.1590/1984-0462/2020/38/2018262  

Moretti, P., Sahoo, T., Hyland, K., Bottiglieri, T., Peters, S., del Gaudio, D., Roa, B., Curry, S., Zhu, H., 
Finnell, R. H., Neul, J. L., Ramaekers, V. T., Blau, N., Bacino, C. A., Miller, G., & Scaglia, F. (2005). 

https://doi.org/10.1186/s12866-017-1096-1
https://pubmed.ncbi.nlm.nih.gov/15328496/
https://pubmed.ncbi.nlm.nih.gov/12195231/
https://doi.org/10.1186/s13062-015-0092-3
https://doi.org/10.1016/j.chc.2020.02.005
https://doi.org/10.1016/j.jaac.2019.12.007
https://doi.org/10.3390/biomedicines13051178
https://doi.org/10.1016/0006-3223(85)90019-8
https://doi.org/10.1016/j.jnutbio.2006.10.006
https://pubmed.ncbi.nlm.nih.gov/15624347/
https://doi.org/10.1080/20473869.2024.2438771
https://www.amazon.sg/dp/0399159541?ref_=mr_referred_us_sg_sg
https://doi.org/10.1038/sj.mp.4002016
https://doi.org/10.1590/1984-0462/2020/38/2018262


 

71 

 

The Asian Educational Therapist 

Cerebral folate deficiency with developmental delay, autism, and response to folinic 
acid. Neurology, 64(6), 1088-1090. https://doi.org/10.1212/01.WNL.0000154641.08211.B7  

Morris, C. R., & Agin, M. C. (2009). Syndrome of allergy, apraxia, and malabsorption: characterization 
of a neurodevelopmental phenotype that responds to omega 3 and vitamin E 
supplementation. Alternative Therapies in Health & Medicine, 15(4), 34. 
https://pubmed.ncbi.nlm.nih.gov/19623831/  

Morris, M. S., Jacques, P. F., Rosenberg, I. H., & Selhub, J. (2007). Folate and vitamin B-12 status in 
relation to anemia, macrocytosis, and cognitive impairment in older Americans in the age of folic 
acid fortification. The American Journal of Clinical Nutrition, 85(1), 193-200. 
https://doi.org/10.1093/ajcn/85.1.193  

Navarro, F., Liu, Y., & Rhoads, J. M. (2016). Can probiotics benefit children with autism spectrum 
disorders?. World Journal of Gastroenterology, 22(46), 10093-10102. 
https://doi.org/10.3748/wjg.v22.i46.10093  

Nuttall J. R. (2017). The plausibility of maternal toxicant exposure and nutritional status as contributing 
factors to the risk of autism spectrum disorders. Nutritional Neuroscience, 20(4), 209-218. 
https://doi.org/10.1080/1028415X.2015.1103437  

Nye, C., & Brice, A. (2005). Combined vitamin B6-magnesium treatment in autism spectrum 
disorder. The Cochrane Database of Systematic Reviews, 2005(4). Article ID: CD003497. 
https://doi.org/10.1002/14651858.CD003497.pub2  

Office of Dietary Supplements (2026). Dietary supplement fact sheets. National Institutes of Health. 
Available on: https://ods.od.nih.gov/factsheets/list-all/  

Pangrazzi, L., Balasco, L., & Bozzi, Y. (2020). Natural antioxidants: A novel therapeutic approach to 
autism spectrum disorders?. Antioxidants (Basel, Switzerland), 9(12), 1186. 
https://doi.org/10.3390/antiox9121186  

Pineles, S. L., Avery, R. A., & Liu, G. T. (2010). Vitamin B12 optic neuropathy in 
autism. Pediatrics, 126(4), e967-e970. https://doi.org/10.1542/peds.2009-2975  

Pinto, D., Pagnamenta, A. T., Klei, L., Anney, R., Merico, D., Regan, R., ... & Yaspan, B. L. (2010). 
Functional impact of global rare copy number variation in autism spectrum disorders. 
Nature, 466(7304), 368-372. https://doi.org/10.1038/nature09146  

Prasad, A. S. (1995). Zinc: An overview. Nutrition, 11(1 Suppl), 93-99. PMID: 7749260 
https://pubmed.ncbi.nlm.nih.gov/7749260/  

Prasad, A. S., Beck, F. W., Grabowski, S. M., Kaplan, J., & Mathog, R. H. (1997). Zinc deficiency: 
changes in cytokine production and T-cell subpopulations in patients with head and neck cancer and 
in noncancer subjects. Proceedings of the Association of American Physicians, 109(1), 68-77. 
https://pubmed.ncbi.nlm.nih.gov/9010918/  

Rafee, Y., Burrell, K., & Cederna-Meko, C. (2019). Lessons in early identification and treatment from a 
case of disabling vitamin C deficiency in a child with autism spectrum disorder. International Journal 
of Psychiatry in Medicine, 54(1), 64-73. https://doi.org/10.1177/0091217418791443  

Ramirez, D. (2020, December 18). Vegetarian health and nutrition: 7 Nutrients you can’t get from plants. 
Available on: https://veggie.news/2020-12-18-7-nutrients-you-cant-get-from-plants.html .  

Ratajczak H. V. (2011). Theoretical aspects of autism: causes--a review. Journal of 
Immunotoxicology, 8(1), 68-79. https://doi.org/10.3109/1547691X.2010.545086  

Reynolds, A., Krebs, N. F., Stewart, P. A., Austin, H., Johnson, S. L., …. & Hyman, S. L. (2012). Iron 
status in children with autism spectrum disorder. Pediatrics, 130 Suppl 2(Suppl 2), S154–S159. 
https://doi.org/10.1542/peds.2012-0900M  

Reynolds, C. R., & Kamphaus, R. W. (2015). Behavior assessment system for children-Third Edition 
(BASC-3). Bloomington, MN: Pearson. Available on: https://www.pearsonclinical.com.au/en-
au/Store/Professional-Assessments/Behaviour/Behaviour-Assessment-System-for-Children%2C-
Third-Edition/p/P100010142  

https://doi.org/10.1212/01.WNL.0000154641.08211.B7
https://pubmed.ncbi.nlm.nih.gov/19623831/
https://doi.org/10.1093/ajcn/85.1.193
https://doi.org/10.3748/wjg.v22.i46.10093
https://doi.org/10.1080/1028415X.2015.1103437
https://doi.org/10.1002/14651858.CD003497.pub2
https://ods.od.nih.gov/factsheets/list-all/
https://doi.org/10.3390/antiox9121186
https://doi.org/10.1542/peds.2009-2975
https://doi.org/10.1038/nature09146
https://pubmed.ncbi.nlm.nih.gov/7749260/
https://pubmed.ncbi.nlm.nih.gov/9010918/
https://doi.org/10.1177/0091217418791443
https://veggie.news/2020-12-18-7-nutrients-you-cant-get-from-plants.html
https://doi.org/10.3109/1547691X.2010.545086
https://doi.org/10.1542/peds.2012-0900M
https://www.pearsonclinical.com.au/en-au/Store/Professional-Assessments/Behaviour/Behaviour-Assessment-System-for-Children%2C-Third-Edition/p/P100010142
https://www.pearsonclinical.com.au/en-au/Store/Professional-Assessments/Behaviour/Behaviour-Assessment-System-for-Children%2C-Third-Edition/p/P100010142
https://www.pearsonclinical.com.au/en-au/Store/Professional-Assessments/Behaviour/Behaviour-Assessment-System-for-Children%2C-Third-Edition/p/P100010142


 

72 

 

The Asian Educational Therapist 

Riebold, M., Mankuta, D., Lerer, E., Israel, S., Zhong, S., Nemanov, L., … & Yaari, M. (2011). All-trans 
retinoic acid upregulates reduced CD38 transcription in lymphoblastoid cell lines from autism 
spectrum disorder. Molecular Medicine, 17, 799-806. https://doi.org/10.2119/molmed.2011.00080  

Ross, A. C., Caballero, B., Cousins, R. J., Tucker, K. L., & Ziegler, T. R. (2012). Modern nutrition in 
health and disease (No. Ed. 11). Philadelphia, PA: Lippincott Williams & Wilkins. Available on: 
https://pure.psu.edu/en/publications/modern-nutrition-in-health-and-disease-eleventh-edition/ . 

Ross, J. L. (2016). The dark matter of biology. Biophysical Journal, 111, 909-916. 
https://doi.org/10.1016/j.bpj.2016.07.037  

Rossignol, D. A., & Frye, R. E. (2014). Melatonin in autism spectrum disorders. Current Clinical 
Pharmacology, 9(4), 326-334. https://doi.org/10.2174/15748847113086660072  

Saad, K., Abdel-Rahman, A. A., Elserogy, Y. M., Al-Atram, A. A., El-Houfey, A. A., … & Abdel-Salam, A. 
M. (2018). Randomized controlled trial of vitamin D supplementation in children with autism 
spectrum disorder. Journal of Child Psychology and Psychiatry, and Allied Disciplines, 59(1), 20-29. 
https://doi.org/10.1111/jcpp.12652  

Sathe, N., Andrews, J. C., McPheeters, M. L., & Warren, Z. E. (2017). Nutritional and Dietary 
Interventions for Autism Spectrum Disorder: A Systematic Review. Pediatrics, 139(6), e20170346. 
https://doi.org/10.1542/peds.2017-0346  

Sayehmiri, F., Babaknejad, N., Bahrami, S., Sayehmiri, K., Daarabi, M., & Rezaei-Tavirani, M. (2015). 
Zinc/calcium levels in the field of autism disorders: A systematic review and meta-analysis. Iranian 
Journal of Child Neurology, 9(4), 1-9. https://pmc.ncbi.nlm.nih.gov/articles/PMC4670971/  

Serafim, S.D., Sant Anna, L.M., & Rover, M.R. (2025). Dietary supplements in the management of 
symptoms associated with autism spectrum disorder: A scoping review. Nutrition Reviews. Article ID: 
nuaf085. https://doi.org/10.1093/nutrit/nuaf085  

Sivamaruthi, B. S., Suganthy, N., Kesika, P., & Chaiyasut, C. (2020). The Role of Microbiome, Dietary 
Supplements, and Probiotics in Autism Spectrum Disorder. International journal of environmental 
research and public health, 17(8), 2647. https://doi.org/10.3390/ijerph17082647  

Skalny, A. V., Skalnaya, M. G., Bjørklund, G., Gritsenko, V. A., Aaseth, J., & Tinkov, A. A. (2018). 
Selenium and autism spectrum disorder. In B. Michalke (ed.), Selenium (pp. 193-210). Cham, 
Switzerland: Springer. https://doi.org/10.1007/978-3-319-95390-8_10  

Smart, A., Westmacott, K. L., Crew, A., Doran, O., & Hart, J. P. (2019). An Electrocatalytic Screen-
Printed Amperometric Sensor for the Selective Measurement of Thiamine (Vitamin B1) in Food 
Supplements. Biosensors, 9(3). Article ID: 98. https://doi.org/10.3390/bios9030098    

van De Sande, M. M., van Buul, V. J., & Brouns, F. J. (2014). Autism and nutrition: the role of the gut-
brain axis. Nutrition Research Reviews, 27(2), 199-214. 
https://doi.org/10.1017/S0954422414000110  

vinh quốc Lu'o'ng, K., & Nguyễn, L. T. (2013). The beneficial role of vitamin D in obesity: possible genetic 
and cell signaling mechanisms. Nutrition journal, 12, 89. https://doi.org/10.1186/1475-2891-12-89  

Wada, O. (2004). What are trace elements? Their deficiency and excess states. Japan Medical 
Association Journal, 47(8), 351-358. 
https://www.cabidigitallibrary.org/doi/full/10.5555/20043179284  

Wass, S. (2011). Distortions and disconnections: disrupted brain connectivity in autism. Brain and 
Cognition, 75(1), 18-28. https://doi.org/10.1016/j.bandc.2010.10.005  

Willyard, C. (2021). How gut microbes could drive brain disorders. Nature, 590, 22-25. 
https://doi.org/10.1038/d41586-021-00260-3  

Wing, L., & Gould, J. (1979). Severe impairments of social interaction and associated abnormalities in 
children: epidemiology and classification. Journal of autism and developmental disorders, 9(1), 11–
29. https://doi.org/10.1007/BF01531288  

Wu, D., Wu, M., Halpern, A., Rusch, D. B., Yooseph, S., … & Eisen, J. A. (2011). Stalking the fourth 
domain in metagenomic data: searching for, discovering, and interpreting novel, deep branches in 
marker gene phylogenetic trees. PloS one, 6(3), e18011. 
https://doi.org/10.1371/journal.pone.0018011  

https://doi.org/10.2119/molmed.2011.00080
https://pure.psu.edu/en/publications/modern-nutrition-in-health-and-disease-eleventh-edition/
https://doi.org/10.1016/j.bpj.2016.07.037
https://doi.org/10.2174/15748847113086660072
https://doi.org/10.1111/jcpp.12652
https://doi.org/10.1542/peds.2017-0346
https://pmc.ncbi.nlm.nih.gov/articles/PMC4670971/
https://doi.org/10.1093/nutrit/nuaf085
https://doi.org/10.3390/ijerph17082647
https://doi.org/10.1007/978-3-319-95390-8_10
https://doi.org/10.3390/bios9030098
https://doi.org/10.1017/S0954422414000110
https://doi.org/10.1186/1475-2891-12-89
https://www.cabidigitallibrary.org/doi/full/10.5555/20043179284
https://doi.org/10.1016/j.bandc.2010.10.005
https://doi.org/10.1038/d41586-021-00260-3
https://doi.org/10.1007/BF01531288
https://doi.org/10.1371/journal.pone.0018011


 

73 

 

The Asian Educational Therapist 

Xie, G.H. (2021). Hypothalamic atrophy as a probable neuroprodrome to autism: A short review. Early 
Years Research, 1(1), 1-9. https://doi.org/10.5281/zenodo.15208606  

Zhang, Y., Hodgson, N. W., Trivedi, M. S., Abdolmaleky, H. M., Fournier, M., ... & Deth, R. C. (2016). 
Decreased brain levels of vitamin B12 in aging, autism and schizophrenia. PloS One, 11(1). Article 
ID: e0146797. https://doi.org/10.1371/journal.pone.0146797  

Zhang, Z., Yu, L., Li, S., & Liu, J. (2018). Association Study of Polymorphisms in Genes Relevant to 
Vitamin B12 and Folate Metabolism with Childhood Autism Spectrum Disorder in a Han Chinese 
Population. Medical science monitor : international medical journal of experimental and clinical 
research, 24, 370–376. https://doi.org/10.12659/msm.905567  

Zikopoulos, B., & Barbas, H. (2013). Altered neural connectivity in excitatory and inhibitory cortical 
circuits in autism. Frontiers in Human Neuroscience, 7. Article ID: 
609.  https://doi.org/10.3389/fnhum.2013.00609  

Zhou, X., Reynolds, C., & Kamphaus, R. W. (2022). Diagnostic utility of Behavior Assessment System 
for Children-3 for children and adolescents with autism. Applied Neuropsychology: Child, 11(4), 
647–651. https://doi.org/10.1080/21622965.2021.1929232  

Zhou, S. S., Zhou, Y. M., Li, D., & Ma, Q. (2013). Early infant exposure to excess multivitamin: a risk 
factor for autism? Autism Research and Treatment. Article ID: 963697. 
https://doi.org/10.1155/2013/963697  

 

https://doi.org/10.5281/zenodo.15208606
https://doi.org/10.1371/journal.pone.0146797
https://doi.org/10.12659/msm.905567
https://doi.org/10.3389/fnhum.2013.00609
https://doi.org/10.1080/21622965.2021.1929232
https://doi.org/10.1155/2013/963697

	Disclaimer: The content of this paper is strictly for informational or educational purposes only, and does not substitute professional medical advice or consultations with healthcare professionals.

