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Abstract

     Autism Spectrum Disorder (ASD) is a neurological condition that affects individuals to vary-
ing degrees, often presenting challenges in social communication, restricted interests, and re-
petitive behaviors. The manifestation of symptoms can differ widely among individuals with 
autism, which may necessitate personalized and diverse therapeutic approaches. To date, there 
is no known cure for autism. However, therapy typically involves a combination of educational 
support, behavioral interventions, speech therapy, and pharmacological treatments aimed at 
managing associated symptoms. In recent years, growing attention has been directed toward 
incorporating vitamins, minerals, and bioactive compounds as complementary elements in 
traditional treatment protocols. These natural substances have shown potential in supporting 
various aspects of ASD, including cognitive function, behavior, mood regulation, and gastroin-
testinal health. By promoting cognitive, emotional, and physical well-being, natural ingredients 
may contribute to a more holistic approach to managing the challenges associated with Autism 
Spectrum Disorder.

Cognitive Function and Brain Health

    Micronutrients such as zinc, magnesium, and selenium play essential roles in maintaining critical 
bodily functions, including enzyme activation, immune support, and brain health. These minerals are 
often found at lower levels in individuals with Autism Spectrum Disorder (ASD), and their deficien-
cy may exacerbate symptoms. Zinc is particularly important for neurotransmitter activity related to 
learning, memory, and mood regulation (Retuerto et al., 2023). In children with autism, zinc deficien-
cy has been associated with impaired attention and delayed cognitive development. This makes zinc 
supplementation a promising strategy for supporting cognitive growth in children with ASD (Draud-
vilienė et al., 2024). Magnesium, like calcium, is a vital mineral for proper nerve function. A deficiency 
in magnesium has been linked to increased irritability, hyperactivity, and other behavioral symptoms 
often observed in individuals with ASD (Tan et al., 2023). Supplementing with magnesium may help 
improve behavior and cognitive performance, particularly during learning and engagement activities. 
Selenium, a potent antioxidant, plays a protective role in the brain by reducing oxidative stress and 
inflammation, which are known contributors to cognitive and behavioral challenges in autism (Folos-
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tina et al., 2022). Additionally, natural ingredients such as blueberry and pomegranate extracts have been shown to support cognitive 
performance, while coconut oil powder may offer a quick source of brain energy. Green leafy vegetables, including broccoli, kale, and 
spinach, are also rich in nutrients that support neurological health and may benefit individuals on the autism spectrum.

     Some supplements, such as vitamin C, have been shown to reduce oxidative stress and inflammation, both of which are commonly 
elevated in individuals with Autism Spectrum Disorder (ASD). Oxidative stress refers to an imbalance between the production of free 
radicals and the body’s ability to neutralize them, leading to cellular damage that may affect brain function (O’Connor et al., 2024). In 
the context of autism, oxidative stress has been associated with a range of challenges, including cognitive deficits, motor dysfunction, 
and behavioral disturbances. These outcomes may be mitigated by vitamin C due to its antioxidant properties, which help neutralize 
free radicals and reduce inflammation in the brain (Zhang et al., 2022). Vitamin C also plays a crucial role in the synthesis of neu-
rotransmitters such as serotonin and dopamine, which are key regulators of mood and social behavior (Nascimento et al., 2023). One 
potential benefit of vitamin C supplementation for individuals with autism is its ability to support neurotransmitter production, which 
may contribute to improved emotional regulation and social engagement.

    Bioavailable silica, particularly in the form of orthosilicic acid (OSA), has been studied for its neuroactive properties. Silica plays a 
structural role in the formation of neural connections and may support improvements in both brain function and physical coordination 
(Deng and Rattadilok, 2022). Research indicates that individuals with autism often experience difficulties with motor coordination 
and fine motor skills, which may be improved through silica supplementation. In addition to its neurological benefits, silica supports 
bone health and connective tissue integrity, offering broader advantages for overall physical well-being (Sobieski et al., 2024). By 
enhancing both cognitive and motor functions, silica supplementation may contribute to improved developmental outcomes and co-
ordination in children with Autism Spectrum Disorder.

    The primary bioactive constituents of raspberry extract are polyphenols, with anthocyanins being the most dominant. These com-
pounds possess strong antioxidant and anti-inflammatory properties. They help reduce oxidative stress and inflammation in the brain, 
which are both associated with cognitive and behavioral challenges in Autism Spectrum Disorder (ASD) (Sameea et al., 2024). Rasp-
berry extract has been shown to enhance learning ability, memory, and overall brain function. It also improves blood circulation to 
the brain, supporting cognitive performance and mental clarity (Mazza et al., 2024). By enhancing cognitive functions and circulation, 
raspberry extract may help address symptoms such as inattention and hyperactivity in individuals with autism. Other natural ingre-
dients also support brain health. Anhydrous caffeine improves medium- and long-term memory function, while L-theanine promotes 
a calming effect. Algae such as Chlorella and Spirulina contain antioxidants that act as brain boosters (Laterza et al., 2023). N-Acetyl 
L-Tyrosine (NALT) supports the production of dopamine and norepinephrine, two neurotransmitters that enhance focus and atten-
tion. Velvet bean seed stimulates dopamine synthesis, which may improve memory and motor skills (Rum et al., 2021). Parsley sup-
ports detoxification and cognitive function, while cayenne pepper enhances blood circulation, benefiting both brain and skin health 
(De Giani et al., 2022). Vitamin K2 and magnesium oxide also contribute to improved brain function, reduced inflammation, and 
enhanced learning and memory.

Behavioral Regulation and Mood Stabilization

     D-ribose is a naturally occurring carbohydrate that plays a critical role in energy metabolism, particularly in the synthesis of adenos-
ine triphosphate (ATP). Fatigue is a common issue observed in individuals with Autism Spectrum Disorder (ASD), often contributing 
to increased irritability, inattention, and hyperactivity. By supporting ATP production, D-ribose helps to restore cellular energy levels 
and reduce physical and mental fatigue. This increase in cellular energy may lead to improvements in concentration, reductions in be-
havioral disruptions, and enhanced emotional stability (Da Silva et al., 2023). Additionally, D-ribose supplementation may help reduce 
mood fluctuations and disinterest in activities, contributing to better overall functioning in children with autism.

   Black seed oil, extracted from Nigella sativa, has been used in various cultures for its anti-inflammatory, antioxidant, and im-
mune-modulating properties in primary care. It is considered especially beneficial in the context of Autism Spectrum Disorder (ASD). 
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Beyond its impact on inflammation, black seed oil has shown therapeutic potential in supporting cognitive function and may play a 
useful role in treatment strategies for autism (Simonelli et al., 2024).

     Research suggests that black seed oil can improve memory, attention, and concentration challenges commonly observed in individ-
uals with ASD (Khamis and Al Jabery, 2024). Studies examining the role of inflammatory cytokines on neurodevelopment have found 
that chronic brain inflammation is a contributing factor to mood instability and behavioral concerns such as aggression and anxiety in 
children with autism (Byrska et al., 2023). By helping to reduce inflammation and enhance cognitive performance, black seed oil may 
support improvements in both mood and behavior among children with autism.

     Resveratrol is a polyphenolic compound found in grapes, red wine, and certain berries. It possesses strong antioxidant and anti-in-
flammatory properties. These qualities contribute to its potential neuroprotective effects, which may benefit individuals with Autism 
Spectrum Disorder (ASD). Studies suggest that resveratrol can enhance cerebral blood flow, thereby supporting improved cognitive 
function (Bruni et al., 2021). Additionally, its anti-inflammatory effects may help reduce neuroinflammation, which has been associ-
ated with mood instability and behavioral outbursts in children with autism (Gątarek and Kałużna-Czaplińska, 2022). By improving 
blood circulation to the brain and reducing inflammation, resveratrol may help regulate mood and enhance cognitive performance in 
children with ASD.

    Curcumin, the primary bioactive compound in turmeric, is well known for its anti-inflammatory and antioxidant properties. It has 
been shown to reduce inflammation in the brain, a condition commonly observed in individuals with Autism Spectrum Disorder (ASD). 
Brain inflammation can impair cognitive clarity and negatively influence mood (Van’t Hof et al., 2021). Some researchers suggest that 
curcumin may help reduce inflammation in brain tissue and improve both cognitive and behavioral responses in children with autism 
(Barros et al., 2022). In addition, curcumin has been found to elevate levels of serotonin and dopamine, two neurotransmitters closely 
linked to mood regulation (Sharma and Andrade, 2020). Through its ability to reduce inflammation and support neurotransmitter 
balance, curcumin may offer a natural approach to improving mood stability and overall functioning in individuals with ASD.

Digestive Health and Immunity

     Pine bark extract, derived from the bark of the pine tree, is rich in antioxidants that support circulation and help reduce inflam-
mation throughout the body, including in the brain. This extract has shown potential benefits for individuals with Autism Spectrum 
Disorder (ASD) by improving cerebral blood flow and reducing oxidative stress (Gevezova et al., 2022). These effects may support cog-
nitive function and help alleviate symptoms such as inattention and hyperactivity (Barrios-Fernández et al., 2020). In addition, pine 
bark extract has a positive influence on the nervous system, which may assist individuals with autism in managing anxiety and stress 
more effectively (Önal et al., 2023). Since inflammation in the brain contributes to mood instability and behavioral challenges, the 
anti-inflammatory properties of pine bark extract may help improve emotional regulation and overall behavior in people with autism.

   Bovine colostrum, also known as the first milk produced after a cow calves, contains immune-modulating nutrients and growth 
factors that support gut health and immune function. Research shows that between 30 and 70 percent of individuals with Autism 
Spectrum Disorder (ASD) experience gastrointestinal issues such as constipation, bloating, and discomfort, which can negatively im-
pact behavior and mood (Suprunowicz et al., 2024). Bovine colostrum may help improve the balance of gut bacteria, thereby reducing 
digestive disturbances and promoting better gastrointestinal function (Alonso-Esteban et al., 2021). Improving gut health through the 
use of beneficial compounds may also contribute to cognitive and behavioral improvements, highlighting the importance of addressing 
gut integrity as part of a holistic approach to autism care.

   Collagen, including that from bovine sources, is a structural protein that supports the integrity of various tissues, including the 
mucosal lining of the gastrointestinal tract. One of the key benefits of collagen supplementation is its ability to improve gut health, 
especially when the lining of the colon is compromised. This is often seen in individuals with Autism Spectrum Disorder (ASD) (Harshe 
et al., 2020). Children with autism frequently experience gastrointestinal problems such as constipation and diarrhea. Strengthening 
gut integrity through collagen intake may improve overall health and reduce symptoms such as stress, restlessness, and abdominal 
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discomfort linked to digestive issues (Abdellatif et al., 2020). Supporting the gut microbiota may also enhance cognitive and emotional 
well-being by improving communication between the gut and the brain. In addition, natural fiber sources such as psyllium husk and 
flaxseed provide further support for digestive health and may offer added benefits for individuals with ASD.

    In conclusion, supplementation with natural ingredients such as trace minerals, antioxidants, bioactive compounds, and nutrients 
that support gut health holds strong potential for individuals with Autism Spectrum Disorder (ASD). These substances may offer 
benefits across several areas, including mental health, cognitive function, behavioral challenges, mood regulation, and digestion. ASD 
varies widely from person to person, but natural supplements can serve as helpful additions to conventional treatments. They may 
ease common difficulties faced by individuals with autism, such as learning difficulties, inattention, anxiety, and gastrointestinal dis-
comfort. Still, more research is needed to fully understand the mechanisms behind these benefits, along with the appropriate dosages 
and usage protocols. With further study, these natural therapies may contribute meaningfully to the overall health and quality of life 
of individuals with ASD, supporting not only their ability to work or study but also their capacity to live fulfilling and enriched lives.
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Appendix 1

Category Key Components Impact
Cognitive Function 
and Brain Health

Zinc, magnesium, selenium, vitamin C, 
silica, raspberry extract, blueberry extract, 
L-theanine, algae, parsley, velvet bean 
seed, curcumin, resveratrol

Improve neurotransmitter production, cognitive 
functions, memory, learning, focus, and mood 
regulation; reduce oxidative stress and brain 
inflammation.

Behavioral Regu-
lation and Mood 
Stabilization

D-ribose, black seed oil, resveratrol, 
curcumin

Enhance energy levels, decrease fatigue, stabi-
lize mood, reduce anxiety, and support behav-
ioral improvements in ASD.

Digestive Health 
and Immunity

Pine bark extract, bovine colostrum, colla-
gen, psyllium husk, flaxseed

Support gut integrity, enhance gastrointestinal 
health, alleviate symptoms like constipation 
and bloating, and improve the gut-brain axis for 
better cognition.
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