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A neurodevelopmental disorder, autism spectrum disorder (ASD) affects around 1 in 

54 children globally. No one therapy offers a complete cure because treatment is 

varied and diverse. The cornerstone of managing ASD has been traditional allopathic 

methods like behavioural treatments and medication. These have drawbacks, too, such 

as adverse effects and inconsistent effectiveness, which have sparked interest in 

alternative approaches like herbal therapy. The effectiveness and safety of both 

allopathic and herbal therapies for ASD are examined in this review, along with any 

possible overlaps between them. The aetiology of ASD is complex and includes 

environmental, neurological, and genetic variables. Antipsychotics, antidepressants, 

and stimulants are examples of allopathic medicines that target symptoms but 

frequently have negative side effects. Herbal remedies such as Ashwagandha, Bacopa 

monnieri, and Ginkgo biloba are thought to have neuroprotective, anti-inflammatory, 

and antioxidant properties. However, more research through clinical studies is needed 

to understand their safety and effectiveness fully. The review compares and contrasts 

herbal and allopathic remedies, emphasising the advantages and disadvantages of 

each. Current trends, research gaps, and ethical issues are also covered, especially as 

they relate to the use of herbal remedies in paediatric populations. 
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INTRODUCTION 

A neurodevelopmental disorder known as ASD is 

marked by difficulties with social interaction, 

communication, and limited behaviours. Since 

ASD is a spectrum condition, there is a wide 

range of symptoms and degrees of impairment in 

those who have it. ASD includes a variety of 

disorders that share basic traits, including trouble 

with language, creativity, socialising, and 

https://www.ijpsjournal.com/
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repressive behaviours[1]. It impacts all aspects of 

child development, needing examination of social 

skills, mobility, language, daily living skills, play, 

executive functions, and recognition of social and 

academic skills. The term "spectrum" refers to the 

different symptoms and support levels of ASD, 

which is vital for delivering individualised 

interventions and support to individuals and their 

families. Hans Asperger's observations and Leo 

Kanner's 1943 study shed light on the range of 

ASD presentations, from intense withdrawal to 

exceptionally high intellectual ability. Asperger's 

identification of differing intellectual capacities 

and Kanner's depiction of intense seclusion and 

regular adherence resulted in the diagnosis of 

ASD[2]. People with various talents and 

difficulties, from nonverbal to extraordinary 

capabilities, are included in this disease[3]. The 

intricacy of ASD and its concomitant conditions, 

which include melancholy, anxiety, ADHD, and 

epilepsy, highlight the necessity of thorough 

evaluation and assistance. Diagnoses for ASD 

encompass variances in sensory experiences, 

learning styles, repetitive motions, and challenges 

with both verbal and nonverbal. 

communication[4].Geographical location and 

racial/ethnic groupings have an impact on the 

frequency of ASD, which was predicted to be 

14.7 per 1000 children in 2010 and 2012 and 16.8 

per 1000 in 2014. A comprehensive review and 

meta-analyses of 54 research found that the male-

to-female ratio of 4.2 indicates that the 

prevalence is four times higher in boys than in 

girls. To provide individualised therapies and 

support to people with ASD and their families, it 

is important to comprehend this heterogeneity[5]. 

Challenges associated with the management of 

autism: 

The treatment of ASD is complicated because of 

the disorder’s distinct symptoms, co-occurring 

illnesses, and communication difficulties. Since 

every person with ASD has a different collection 

of features, therapies must be customised for each 

individual. Anxiety, ADHD, sensory processing 

disorders, and epilepsy are examples of co-

occurring illnesses that might complicate 

treatment plans and call for extra medical 

care[6]
,
[7].Another difficulty is interaction since 

many people with ASD find it difficult to 

communicate their needs or read social signs. 

This makes it challenging for caregivers and 

medical professionals to interact with these 

people in a meaningful way[8]. For non-verbal 

people, alternative communication techniques 

like picture exchange systems or speech-

generating gadgets could be required; they 

require specific training and resources[9].The 

problem of diverse individual requirements, co-

occurring disorders, and behavioural issues is part 

of managing ASD, sometimes in underfunded 

settings. Repetitive behaviours, strict routines, 

and transitional obstacles are common 

behavioural issues that frequently call for Applied 

Behaviour Analysis (ABA) therapy. However, 

due to high prices and a lack of qualified 

specialists, access to these therapies may be 

restricted, especially in rural or disadvantaged 

areas. This problem is made worse by lengthy 

waitlists for diagnosis and treatment. The sensory 

sensitivity associated with ASD can lead to 

discomfort or meltdowns, requiring 

environmental changes[10]. 

Current existing knowledge of the 

environmental, neurological, and genetic 

components of ASD: 

1. Genetic factor: 

A genetic illness, ASD affects 40–80% of the risk 

and is caused by many genes that work in distinct 

ways. ASD is associated with common variations, 

both inherited and de novo mutations, which 

frequently occur in genes essential for brain 

development. De novo mutations happen 

independently when reproductive cells arise or an 

embryo develops. Certain genetic aberrations can 
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cause autism, and rare genetic diseases such as 

Rett syndrome, Tuberous Sclerosis Complex, and 

Fragile X syndrome provide light on this process. 

Gene-environment interactions imply that in 

those with a genetic predisposition, 

environmental variables, including prenatal 

exposures, may cause ASD. 

2. Neurological factor:  

ASD is a neurological disorder with a high 

hereditary component, estimated to be between 

50 and 90 percent. ASD has been associated with 

mutations in several genes, including uncommon 

ones related to synaptic function, and copy 

number variations (CNVs). Anomalies related to 

early overgrowth, altered cortical thickness, 

neuroinflammation, brain structure and function, 

and synaptic connection all have an impact on 

brain development. Unusual alterations in cortical 

thickness have been seen in certain ASD patients, 

which may be related to variations in brain 

circuitry. ASD may potentially be influenced by 

immunological system malfunction and 

neuroinflammation. Certain individuals 

diagnosed with ASD may also have hyperactive 

microglia, which are the brain's immune cells. 

3. Environmental factor: 

Maternal infections, elevated levels of stress 

during pregnancy, advanced ages of the mother 

and father, and vitamin deficiencies are prenatal 

variables linked to ASD. The risk of ASD can 

also be raised by preterm delivery, difficult 

deliveries, and early childhood exposure to 

environmental pollutants. The gut microbiome is 

one of the postnatal environmental factors that 

can affect behaviour and neurological 

development through immunological pathways, 

inflammation, and metabolite synthesis. Certain 

behaviours associated with ASD might also be 

made worse by the sensory environment, which 

can be overpowering or less present during the 

early critical stages. These elements are not 

usually causative, though. 

ASD is a genetic disorder characterized by 

abnormal brain development due to altered 

epigenetic regulation. This is influenced by 

environmental factors like diet, toxins, and stress. 

ASD is believed to arise from a combination of 

genetic vulnerability and environmental triggers, 

with individuals with genetic predispositions 

being more sensitive. Genetic abnormalities are 

the main cause of ASD, a complicated illness that 

is impacted by both environmental and genetic 

factors. It needs the integration of environmental 

science, neurology, and genetics to fully 

comprehend this condition[11]. 

Biochemical imbalances in ASD: 

ASD is characterized by various biochemical 

abnormalities, including neurotransmitter 

imbalances, oxidative stress, and inflammation.  

1. Neurotransmitter imbalances: 

These imbalances contribute to neural 

dysfunction and behavioural traits in individuals 

with ASD. Serotonin, a key neurotransmitter, is 

elevated in 25-30% of ASD patients, possibly due 

to abnormal metabolism or transport. GABA, the 

main inhibitory neurotransmitter, is impaired in 

ASD, leading to an imbalance between excitatory 

and inhibitory neural circuits. This imbalance can 

lead to sensory overload, anxiety, and repetitive 

behaviours. Glutamate, the primary excitatory 

neurotransmitter, is over-activated in certain brain 

regions, leading to excitotoxicity. Dopamine, 

involved in reward processing and motivation, is 

also affected in ASD. The mesolimbic dopamine 

pathway may function differently in ASD, 

potentially reducing motivation for social 

interaction. Acetylcholine, crucial for learning, 

memory, and attention, is also affected in ASD 

patients. 

2. Oxidative stress:  

Reactive oxygen species (ROS) overproduction 

by the body can lead to oxidative stress, which 

can harm molecules and cells, particularly in 

delicate organs like the brain. Individuals with 
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ASD often exhibit elevated ROS levels, reduced 

antioxidant defences, mitochondrial dysfunction, 

and impaired brain development, which can 

impair synapse formation, neural connectivity, 

and plasticity, which are crucial for normal 

cognitive and social development. 

3. Inflammation and Immune dysregulation:  

ASD development and persistence may be 

influenced by immune system malfunction and 

chronic inflammation. This encompasses hyper 

activated microglia, increased pro-inflammatory 

cytokine levels, disruption of the blood-brain 

barrier, modified immune cell function, 

stimulation of the mother's immune system, and 

autoimmune processes. These elements may 

interfere with neural signalling, exacerbate 

behaviours linked to autism spectrum disorders, 

and jeopardise the blood-brain barrier's integrity. 

Additionally, prenatal exposure to maternal 

immunological activation, such as infections or 

autoimmune disorders, has been related to an 

increased risk of ASD. 

4.  Metabolomic abnormalities: 

Metabolic anomalies, such as altered amino acid 

metabolism, elevated homocysteine levels, and 

disordered one-carbon metabolism, are observed 

in individuals diagnosed with ASD. These 

anomalies may impact gene expression and brain 

function by causing oxidative stress, imbalances 

in neurotransmitter balance, neurodevelopmental 

problems, and altered epigenetic control. 

ASD is characterized by biochemical 

abnormalities involving disruptions in 

neurotransmitter systems, redox balance, and 

immune function, leading to neurodevelopmental 

challenges like social communication, repetitive 

behaviours, and sensory sensitivities. However, 

understanding these pathways' interactions and 

variations among individuals on the autism 

spectrum remains a challenge[12]

. 

.  

Figure 1. Illustrates how a confluence of environmental, genetic, and neurological variables leads 

to the development of ASD. 

Allopathic drugs used for the treatment of 

ASD:  

ASD is one of the medical diseases that are 

diagnosed, treated, and managed by allopathic 

medicine, also referred to as conventional or 

Western medicine. It targets certain symptoms 

and co-occurring disorders that people with ASD 

face. Even though ASD cannot be cured, some 

drugs can enhance functioning and well-being by 

addressing particular issues. Doctors frequently 

prescribe medication to treat behavioural 

problems, mental disorders, and other diseases 
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that can coexist with ASD. Medication has been 

demonstrated to be both safe and helpful in 

lowering symptoms such as aggressiveness, 

hyperactivity, and anxiety in children with ASD. 

However, a skilled healthcare provider should 

prescribe and oversee the use of these drugs, and 

they should be a part of an all-encompassing 

treatment strategy. There are some medications 

commonly used to address specific symptoms or 

conditions in adults with autism (Table 1).  

1. Antipsychotics:  

These drugs are administered to treat symptoms 

like hostility, impatience, and compulsive 

conduct. Antipsychotics work by modifying the 

brain’s dopamine and serotonin levels, which in 

turn helps to control mood and behaviour. To 

reduce challenging behaviours including 

irritability, aggressiveness, and self-injurious 

conduct, antipsychotics like risperidone, 

aripiprazole, and haloperidol work primarily on 

the dopamine and serotonin systems[13].      

Risperidone is a potent serotonin receptor blocker 

with additional dopamine-blocking properties. It 

blocks the postsynaptic dopamine receptors in the 

basal ganglia, hypothalamus, limbic system, brain 

stem and medulla. Risperidone has a blocking 

effect on dopaminergic D2 receptors and 5-

hydroxy tryptamine. Which is approved by the 

FDA for treating irritability in children with ASD 

ages 5 to 16 years. It can help to reduce 

aggression, deliberate self-harm and temper 

tantrums.Aripiprazole is efficacious for the 

treatment of irritability in children and 

adolescents with autism.it is an atypical 

antipsychotic used in the treatment of a wide 

variety of mood and psychotic disorders, such as 

schizophrenia, bipolar, major depressive disorder, 

irritability associated with autism, and Tourette’s 

syndrome.   The mechanism of action of 

aripiprazole is not yet fully understood, but it is 

known that these drugs generally bind to 

dopaminergic receptors in the brain, modulation 

the action of dopamine, although such therapies 

are promising, more effective drugs in combat of 

symptoms such as anxiety and irritability are 

lacking as well as reducing symptoms in a 

boarded way without pronounced side effects. 

Only young patients under the supervision of a 

child psychiatrist (age 18) should be administered 

haloperidol. It has been observed that the Haldol 

medication, the brand name Haldol, reduces 

hyperactivity, impatience, and violence. The side 

effects include constipation, insomnia, 

drowsiness, and upper respiratory tract infection. 

Mechanism of action involves blocking dopamine 

receptors in the brain, which helps to regulate 

mood, behaviour and emotions. By doing so, 

haloperidol can help to reduce symptoms such as 

aggression and hesitation in individuals with 

ASD[14]. 

2. Serotonin Reuptake Inhibitors (SSRI): 

SSRIs such as fluoxetine and citalopram act 

primarily on the serotonin system and are used in 

the treatment of ASD for repetitive and 

challenging behaviour.A selective serotonin 

reuptake inhibitor (SSRI) called Fluoxetine is 

occasionally used to treat ASD. It focuses on the 

anxiety, mood swings, and repetitive behaviours 

typical of ASD individuals. It improves mood 

control and lowers anxiety by raising serotonin 

levels in the synaptic cleft by inhibiting serotonin 

reuptake. In individuals with ASD, this may 

lessen recurrent behaviours, anxiety, and mood 

disorders. However, due to possible adverse 

effects including gastrointestinal problems and 

sleep disruptions, medication must be 

continuously monitored and its efficiency is not 

always consistent. For fundamental ASD 

symptoms including social communication 

impairments, fluoxetine is ineffective. 

Fluvoxamine, a selective serotonin reuptake 

inhibitor (SSRI), is used to treat symptoms in 

individuals with ASD, particularly for managing 

repetitive behaviours, anxiety, and irritability. It 
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works by inhibiting the reuptake of serotonin, a 

key neurotransmitter involved in mood, anxiety, 

and repetitive behaviours. This increases 

serotonin availability, which helps regulate 

emotional and behavioural responses. 

Fluvoxamine may also reduce repetitive 

behaviours, such as stereotypies, anxiety, and 

obsessive-compulsive symptoms, which are 

common in ASD. Its effect on serotonin 

transmission may alleviate anxiety symptoms, 

improve daily functioning, and reduce irritability 

and aggression. Fluvoxamine may also have anti-

inflammatory properties, modulating the sigma-1 

receptor, which can reduce neuroinflammation, 

contributing to ASD symptoms. However, its 

efficacy varies and side effects like nausea, sleep 

disturbances, agitation, and behavioral activation 

may occur.Anxiety, irritability, repetitive 

behaviours, and mood disorders are some of the 

symptoms of ASD that can be treated with 

citalopram, a selective serotonin reuptake 

inhibitor (SSRI). As a neurotransmitter involved 

in mood regulation, anxiety, and behaviour, 

serotonin's reuptake is inhibited by it. As these 

symptoms can be more prominent in people with 

ASD, citalopram may be able to aid with anxiety, 

mood stabilisation, and repetitive behaviours. For 

people who struggle with depression or mood 

swings, in particular, it also aids in mood 

stabilisation. More steady behaviour and less 

emotional volatility can result from its capacity to 

lessen emotional liability and hostility. 

While citalopram is not frequently used as a first-

line treatment for fundamental symptoms of 

ASD, such as difficulty with social 

communication, it may be useful in treating 

related symptoms including anxiety, irritability, 

and repetitive behaviours. Its usefulness in 

decreasing repetitive behaviours in kids with 

ASD has varied, nevertheless, with inconsistent 

findings[15].  

3. Psychostimulants:  

 

Psychostimulants, such as Ritalin and Adderall, 

are commonly used to treat ADHD and can also 

be used to control symptoms in individuals with 

ASD. They help manage impulsivity, 

hyperactivity, and inattention in ASD by 

increasing dopamine and norepinephrine 

availability in specific brain areas. This reduces 

impulsive behaviour, improves focus, and 

enhances executive functioning. 

Psychostimulants also improve self-regulation 

and task completion by focusing on the frontal 

lobes. They help manage co-occurring symptoms 

of ASD, such as inattention and hyperactivity, 

improve executive function, reduce irritability, 

and enhance engagement in therapy or learning. 

Examples of Psychostimulants include 

methylphenidate and amphetamines, which raise 

norepinephrine and dopamine levels, enhancing 

executive functioning, attention span, and 

behavioural control. Although they don't address 

the main symptoms of ASD, they can reduce 

disruptive behaviours and increase treatment and 

learning involvement. 

4. α2 agonist: 

Clonidine and guanfacine are examples of α2-

adrenergic agonists that are used to treat 

symptoms of attention-deficit/hyperactivity 

disorder (ADHD) and ASD. These drugs target 

the brain's α2A receptors, which control 

norepinephrine activity, which is part of the 

adrenergic system. They function by preventing 

the release of norepinephrine, lowering 

impulsivity and hyperactivity, and modifying 

behavioural and emotional control. Additionally, 

they contain sedative and anxiolytic properties 

that lower aggressiveness, anxiety, and general 

alertness. They can be especially helpful for 

people who have trouble falling or staying asleep 

in managing anxiety and sleep disruptions. The 

anxiolytic effects can assist control of generalized 

anxiety and social anxiety, which can worsen 
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other symptoms in ASD. Nevertheless, basic 

symptoms of ASD such as difficulty with social 

communication or repetitive behaviours cannot 

be treated with α2 agonists. They don't deal with 

the main signs and symptoms of ASD, such as 

trouble with social interactions, repetitive 

behaviours, and communication impairments. 

Additionally, their reactions vary; some people 

may see notable behavioural changes, while 

others might not. Bradycardia, low blood 

pressure, drowsiness, and dizziness are typical 

side effects. It is advisable to go off α2 agonists 

gradually while under medical care to prevent 

rebound hypertension or exacerbation of 

symptoms. Monitoring closely is necessary to 

control any possible adverse effects. In general, 

α2-adrenergic agonists are useful in treating ASD 

symptoms such as hyperactivity, impulsivity, 

aggressiveness, and irritability[16]. 

5. Other medicines:  

Other prescription medications, such as 

anxiolytics (benzodiazepines) or mood stabilisers 

(ditum, valproate), may occasionally be 

prescribed to treat particular conditions or 

symptoms in adults with autism; however, 

because of the possibility of interactions and side 

effects, these drugs are usually taken with 

caution[17]. 

 
Figure 2. Chemical structure of Risperidon 

 

 
Figure 3. Chemical structure of Aripiprazole 

 

 
Figure 4. Chemical structure of Haloperidol 

 

 
Figure 5. Chemical structure of Fluvoxamine 

 

 
Figure 6. Chemical structure of Fluoxetine 
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Figure 7. Chemical structure of Citalopram 

 
Figure 8. Chemical structure of Methylphenidate

Table 1. Medications used for treating autism 

Chemical name Marketed 

products 

Chemical 

formula 

Preferred age 

in years 

Receptors responsible for 

treating autism 

Antipsychotics 

1. Risperidone Risperdal C23H27FN4O2 5 - 6 Dopaminergic D2receptors and 5-

hydroxy tryptamine 

2. Aripiprazole Abilify, Aripiprex C23H27Cl2N3O2 6 Dopaminergic receptors 

3. Haloperidol Haldol C21H23ClFNO2 Under 18 Dopamine receptors 

1. Fluoxetine 

 

Prozac, Lovan C17H18F3NO 

 

8 TO 18 

 

5HT2C 

Receptors 

2. Fluvoxamine 

 

Faverin, Floxyfral, C15H21F3N202 Above 18 

 

5HT1C 

Receptors 

3. Citalopram Celapram, Celica C20H21FN2O Above 18 

 

5HT 

Receptors 

1. 

Methylphenidate 

Concerta, Ritalin, 

Gen Rx 

C14H19N02 6 to 18 Dopamine and nor-epinephrine 

Dopamine and nor-epinephrine 

1. Clonidine Catapres, Kapvay C9H9Cl2N3 Above 6 Α2 receptors 

2. Melatonin Natrol melatonin. C13H16N2O2 Above 3 Melatonin receptors 

 

Herbal drugs used for ASD treatment: 

Anxiety, hyperactivity, and cognitive difficulties 

are just a few of the symptoms of ASD that herbs 

may help with by supporting brain function[18]. 

Certain herbs have neuroprotective, anti-

inflammatory, antioxidant, and relaxing qualities 

that may help people with ASD, but they 

shouldn't be used in place of traditional therapies. 

Among the plants that are frequently researched 

are Centella asiatica, St John Wort[19,20], 

Ginkgo biloba, Bacopa monnieri, and Withania 

somnifera (Ashwagandha). These herbs provide 

supplementary methods for managing the 

symptoms of ASD by modifying neurotransmitter 

activity, lowering oxidative stress, and enhancing 

synaptic plasticity[18,21–24].Ginkgo biloba, a 

medicinal herb, has been investigated for 

potential benefits in alleviating symptoms of 

ASD. Its neuroprotective and antioxidant effects 

include reducing oxidative stress, which 

contributes to inflammation and neuronal 

damage. Ginkgo biloba also improves cognitive 

functions by improving cerebral blood flow and 

modulating neurotransmitter systems. It may also 

reduce hyperactivity and behavioural issues in 

individuals with ASD. It has also been combined 

with other treatments, such as risperidone. 

However, there is mixed evidence and side 

effects, and it is important to consult a healthcare 

provider before using Ginkgo biloba in a 

treatment plan[25–27].Bacopa monnieri, also 

known as Brahmi, is an herb used in Ayurvedic 

medicine for cognitive enhancement and 

neurological health. It has been studied for its 
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potential to improve symptoms associated with 

ASD. Bacopa monnieri ionotropic effects 

improve memory and cognitive function, which 

are common in individuals with ASD. Its 

anxiolytic properties reduce anxiety and stress by 

modulating neurotransmitter levels, which may 

help those experiencing heightened levels of 

anxiety, social stress, and sensory overload. 

Bacopa is rich in antioxidants, which protect the 

brain from oxidative stress and inflammation, 

which can contribute to neurological and 

behavioural challenges. It supports neurogenesis 

and synaptic plasticity, which are crucial in 

neurodevelopmental disorders like ASD. Bacopa 

may also help reduce symptoms of hyperactivity, 

impulsivity, and attention difficulties, which are 

common in children with ASD. It also supports 

the gut-brain axis, which is connected to 

neurodevelopment. However, Bacopa monnieri 

has limitations, including limited human studies, 

potential side effects, and dose-dependent 

effects[28].Ashwagandha, also known as 

Withania somnifera, is an adaptogenic herb used 

in Ayurvedic medicine for its stress-relieving and 

neuroprotective properties. It has been shown to 

improve symptoms associated with ASD by 

reducing stress, anxiety, and enhancing cognitive 

function. Ashwagandha's adaptogenic effect helps 

manage stress, reducing anxiety-related 

behaviours and promoting relaxation. It also 

supports cognitive function, particularly memory, 

learning, and focus, by promoting neurogenesis 

and synaptic plasticity. It may also reduce 

hyperactivity and behavioural problems, 

balancing neurotransmitters like dopamine and 

serotonin. Ashwagandha's antioxidant and anti-

inflammatory properties protect against oxidative 

stress, which can lead to inflammation and 

neuronal damage in ASD. Its immunomodulatory 

effects help balance immune function, potentially 

reducing neuroinflammation and improving brain 

function and behaviour in ASD patients. It also 

improves sleep quality, promoting relaxation and 

better mood regulation. It may also support 

emotional regulation by modulating 

neurotransmitters. However, there is limited 

direct clinical research on Ashwagandha's effects 

on ASD, side effects, and individual responses. 

Therefore, more targeted research is needed to 

confirm its effectiveness in individuals with ASD 

and should be used under the guidance of a 

healthcare provider[29].The potential advantages 

of using several herbs to treat the symptoms of 

ASD have been studied and a few of them are 

also mentioned in Table 2. The antioxidant-rich 

herb Centella asiatica is thought to improve 

mental clarity and lessen anxiety. By lowering 

oxidative stress and blocking pro-inflammatory 

cytokines, the turmeric-rich herb Curcuma longa 

possesses anti-inflammatory and neuroprotective 

properties[30]. Lemon balm Melissa officinalis 

acts on GABA receptors to provide relaxing and 

anxiolytic effects[31]. It has been demonstrated 

that the green tea Camellia sinensis[32], which 

contains EGCG, controls synaptic plasticity, 

prevents oxidative damage, and alters signalling 

pathways linked to the pathophysiology of 

ASD[33]

Table 2. Herbal medicines used to treat ASD 

Scientific 

name of 

the plant 

Comm

on 

name 

Availability Active 

compounds 

Therapeutic 

effect 

Mechanism of 

action 

Referenc

e 

Zingiber 

officinale 

Ginger Widely 

available as 

fresh root, 

dried 

powder, 

extracts, 

Gingerols, 

Shogaols, 

Zingerone, 

Essential 

oils 

Anti-

inflammatory, 

antioxidant, 

gastrointestinal 

support 

Reduces 

inflammation, 

modulates 

neurotransmitters, 

antioxidant 

activity, supports 

[34,35] 
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capsules, 

and oils 

digestion 

Acorus 

calamus 

Sweet 

Flag, 

Calamu

s, 

Vacha, 

Bach 

Widely 

available in 

parts of 

Asia, North 

America, 

and Europe. 

Found in 

wetlands 

and often 

used in 

traditional 

medicine. 

α-Asarone  

β-Asarone  

Eugenol  

Calamenone  

Sesquiterpen

es  

Acoradin 

-

Neuroprotective  

Antimicrobial 

(fights 

infections)  

- 

Antispasmodic 

(reduces muscle 

spasms)  

- Anti-

inflammatory 

(alleviates 

inflammation)  

- Digestive aid 

(used for 

gastrointestinal 

disorders)  

- Sedative 

(induces 

calmness) 

-In the brain, α-

asarone increases 

acetylcholine, 

decreases 

acetylcholinesteras

e, and modifies 

cholinergic 

activity to 

improve memory 

and cognition. 

-prevents the 

production of 

microbial cell 

membranes and 

interferes with 

biological 

functions. 

-prevents the 

synthesis of 

mediators such as 

prostaglandins and 

inflammatory 

cytokines. 

-serves as a 

carminative to 

ease stomach pain 

and flatulence by 

stimulating 

digestive enzymes. 

[36,37] 

Actea 

racemosa 

Americ

an 

Worm

wood 

Available as 

dried herb, 

extracts, and 

essential oils 

in herbal 

shops and 

online 

Essential 

oils 

(thujone), 

Flavonoids, 

Sesquiterpen

es 

-Digestive aid, 

anti-

inflammatory, 

antimicrobial 

Modulates 

neurotransmitter 

activity, reduces 

inflammation, 

supports digestive 

health 

[38,39] 

Lobelia 

inflata 

Indian 

tobacco 

or 

emetic 

weed 

Widely 

available in 

North 

America, 

Asia, 

Europe (as 

extracts, 

tinctures and 

capsules) 

Lobeline, 

Lobelanine, 

isolobelanin

e 

Respiratory 

support, anti-

inflammatory, 

relaxant 

Modulates 

dopamine levels, 

stimulates 

neurotransmitter 

release, reduces 

spastic 

movements, 

potential 

cholinergic and 

dopaminergic 

effects 

[40,41] 
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Paeonia 

lactiflora 

White 

Peony 

Widely 

available in 

Asia, 

Europe, and 

North 

America 

(herbal 

extracts and 

capsules) 

Paeoniflorin, 

Tannins, 

Flavonoids, 

Terpenoids 

Anti-

inflammatory, 

neuroprotective, 

mood stabilizer 

Modulates 

GABAergic 

activity, reduces 

neuroinflammatio

n, antioxidant 

effects 

[42,43] 

Piper 

nigrum 

Black 

Pepper 

Widely 

available 

worldwide 

Piperine, 

Volatile oils 

(e.g., 

Sabinene, 

Limonene), 

Alkaloids 

Anti-

inflammatory, 

enhances 

bioavailability, 

neuroprotective 

Increases 

serotonin and 

dopamine, 

enhances nutrient 

absorption, 

reduces oxidative 

stress 

[44,45] 

Glycine 

max 

Soybea

n 

Widely 

available as 

whole 

beans, tofu, 

soy milk, 

and 

supplements 

Isoflavones 

(e.g., 

genistein, 

daidzein), 

Glycine, 

Phytosterols 

Antioxidant, 

anti-

inflammatory, 

neuroprotective, 

cognitive 

enhancer 

Modulates 

neurotransmitter 

activity, reduces 

oxidative stress, 

anti-inflammatory 

[46–48] 

Cannabis 

sativa 

Cannab

is, 

Marijua

na 

Available in 

various 

forms (dried 

flower, oils, 

edibles, 

tinctures) in 

regions 

where legal; 

requires 

prescription 

in some 

areas 

THC 

(Tetrahydro

cannabinol), 

CBD 

(Cannabidio

l), CBG 

(Cannabiger

ol), 

Terpenes 

Reduces 

anxiety, 

improves mood, 

alleviates 

sensory 

overload, 

enhances social 

interaction 

Modulates the 

endocannabinoid 

system, reduces 

inflammation, 

alters 

neurotransmitter 

release 

[49,50] 

Astragalus 

propinquus 

Astraga

lus, 

Huang 

Qi 

Widely 

available in 

health food 

stores and as 

supplements 

in various 

forms 

(powder, 

extract, 

capsules) 

Astragalosid

es, 

Flavonoids, 

Polysacchari

des 

Immune 

support, anti-

inflammatory, 

neuroprotective, 

antioxidant 

Modulates 

immune response, 

reduces 

inflammation, 

supports 

neurogenesis 

[51,52] 

Salvia 

officinalis 

Sage Widely 

available as 

dried leaves, 

essential oil, 

extracts, and 

capsules 

Rosmarinic 

acid, 

Thujone, 

Carnosic 

acid, 

Flavonoids 

Cognitive 

enhancement, 

anxiety 

reduction, anti-

inflammatory 

Antioxidant 

properties, 

modulation of 

neurotransmitter 

activity, anti-

inflammatory 

effects 

[53,54] 
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Lepidium 

sativum 

Garden 

Cress 

Widely 

available as 

seeds and 

fresh leaves 

in grocery 

stores and 

health food 

shops 

Glucosinolat

es, Vitamins 

(A, C, K), 

Antioxidants

, Omega-3 

fatty acids 

Nutritional 

support, anti-

inflammatory, 

antioxidant 

Modulates 

antioxidant 

defenses, supports 

cognitive function, 

anti-inflammatory 

effects 

[55,56] 

Passiflora 

incarnata 

Passion

flower 

Widely 

available as 

dried herb, 

teas, 

extracts, and 

capsules in 

health food 

stores and 

online 

Flavonoids 

(e.g., 

chrysin), 

Harman 

alkaloids, 

Caffeic acid 

Anxiety 

reduction, 

sedative, sleep 

aid 

Modulates GABA 

receptors, 

increases 

serotonin levels, 

reduces anxiety 

[57,58] 

Moringa 

oleifera 

Moring

a, 

Drumst

ick tree 

Widely 

available as 

fresh leaves, 

powder, 

capsules, 

and oils in 

health food 

stores and 

online 

Vitamins 

(A, C, E), 

Minerals 

(Calcium, 

Iron), 

Antioxidants 

(Quercetin, 

Chlorogenic 

acid), 

Amino acids 

Nutritional 

support, anti-

inflammatory, 

antioxidant, 

neuroprotective 

Modulates 

inflammation, 

reduces oxidative 

stress, supports 

cognitive function 

[59,60] 

Comparative Analysis of Allopathic and 

Herbal Treatments 

Allopathic medicine, also referred to as Western 

medicine, targets certain symptoms or illnesses 

with scientifically proven therapies including 

medications and surgeries. It places a strong 

emphasis on evidence-based procedures, which 

enable accurate dosage and predictable results. 

Nevertheless, it may ignore holistic health factors 

and result in adverse consequences from synthetic 

drugs[61].Plant-based compounds are used 

therapeutically in herbal medicine, which is a 

component of traditional systems like Ayurveda 

or TCM. Its intricate constituents include anti-

inflammatory and antioxidant qualities, among 

other possible health advantages[62]. Challenges 

include individual reactions, product variations, 

and possible drug interactions. Despite 

considerable scientific backing, practitioners need 

to be cautious since certain therapies lack solid 

proof[63].The safety profiles of allopathic and 

herbal remedies differ, with allopathic 

medications potentially causing mild to severe 

adverse effects. Because of their natural origins, 

herbal treatments are thought to be safer; 

nonetheless, variances in strength and efficacy 

may result from a lack of standardisation in 

manufacturing[64]. Some plants, such as St. 

John's wort, have the potential to adversely 

interact with allopathic drugs. St. John's wort, for 

instance, may conflict with antidepressants and 

anticoagulants[65].Health authorities oversee 

allopathic therapies to ensure they satisfy safety 

and efficacy criteria, while herbal medications are 

not as strictly regulated, which results in 

variations in their efficacy and quality. Even 

though many nations are enacting stronger rules, 

customers may become confused due to the 

absence of widely recognised standards[66]. 
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Herbal and allopathic medicine are both 

beneficial modalities, each with advantages and 

disadvantages. Herbal therapy prioritises health 

and prevention, whereas allopathic treatment is 

precise and evidence-based67. Both are used in 

an integrated strategy that addresses larger health 

concerns with herbal medicines and allopathic 

procedures where appropriate. This method 

acknowledges that the synergy of many treatment 

methods is frequently necessary for optimal 

healthcare, enabling complete and individualised 

patient care[67]. 

The Potential for Combining Allopathic and 

Herbal Treatments to Enhance Therapeutic 

Outcomes 

Complementary or integrative medicine, which 

combines allopathic and herbal therapies, is a 

viable way to enhance patient results. This 

holistic approach integrates the best features of 

both systems to maximise therapeutic efficacy, 

reduce side effects, and address a broader 

spectrum of health conditions14. 

1. Enhanced Efficacy through Synergy 

Integrating alternative and herbal remedies can 

increase the efficacy of prescription drugs. For 

example, curcumin enhances the anti-

inflammatory properties of NSAIDs. Herbal 

remedies can also lessen the negative effects of 

allopathic drugs; for example, ginger can help 

with chemotherapy nausea. It is a promising 

method for treating a variety of illnesses because 

of the potential for better patient outcomes and 

more adherence to treatment plans due to its 

synergistic impact[68]. 

2. Comprehensive Symptom Management 

Herbal medicine treats the whole person, taking 

into account not just the illness but also its 

symptoms and general health. It provides all-

encompassing symptom management, enabling 

medical professionals to give long-term pain 

management, inflammation reduction, and instant 

relief for chronic pain. In contrast to allopathic 

therapies that target individual illnesses, this 

combination can result in better overall health 

results and an enhanced quality of life[69]. 

3. Individualized Treatment Plans 

Integrative medicine develops individualised 

treatment strategies by combining herbal and 

allopathic therapies. This method enables medical 

professionals to customise therapies according to 

each patient's condition, preferences, and lifestyle 

while also acknowledging their health 

requirements. For example, a patient with anxiety 

may benefit from herbal therapies in addition to 

prescribed drugs. By encouraging a sense of 

agency and empowerment, this patient-centred 

approach increases the patients' involvement in 

the healing process[70]. 

4. Safety and Reduced Side Effects 

Although allopathic drugs might be helpful, they 

frequently have negative side effects that can 

make it difficult for patients to take them as 

prescribed. Alternatives with less adverse effects 

can be obtained by including herbal remedies, 

such as liquorice root or probiotics. To protect 

patient safety, healthcare professionals must 

carefully assess potential interactions and modify 

treatment plans since certain herbal medicines 

might interact with allopathic 

pharmaceuticals[71]. 

5. Emphasizing Prevention and Wellness 

Herbal remedies support health and stave off 

illness, which is consistent with the focus on 

preventative care in allopathic medicine. 

Reducing chronic disease occurrence, including 

immune-boosting treatments like Echinacea or 

elderberry can supplement immunisations and 

preventative measures, improving health 

outcomes and lowering healthcare expenditures. 

The creation of individualised, all-encompassing 

treatments through the fusion of herbal and 

allopathic therapies might enhance therapeutic 

results. However, obstacles include the necessity 

for more study and the standardisation of herbal 
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goods. A move towards a more holistic approach 

that values both contemporary scientific 

discoveries and conventional knowledge is 

reflected in the rising interest in integrative 

medicine, which will eventually benefit patients 

and enhance their quality of life[72]. 

Case studies that have investigated the use of 

combination therapies for ASD: 

A complicated neurodevelopmental disorder, 

ASD calls for a variety of therapy modalities. The 

possible advantages of combination treatments, 

which incorporate many treatment methods, are 

the subject of a recent study. Although there isn't 

a single medication that works for everyone, 

combination treatments are showing promise in 

the management of ASD. 

1. The findings of the case study conducted by  

Scahill Lawrence et al. (2022), aimed to 

compare Direct Instruction Language for 

Learning (DI) plus treatment as usual (TAU) 

to TAU alone in children with autism 

spectrum disorder and moderate language 

delay. Eighty-three children (4-7 years 11 

months) were randomly assigned to DI + 

TAU or TAU alone for 6 months. Trained 

therapists delivered DI in twice weekly, 90-

minute sessions for 24 weeks. The primary 

outcome was the standard score on the age-

appropriate Clinical Evaluation of Language 

Fundamentals (CELF) version. The key 

secondary measure was the proportion of 

children rated as Much Improved or Very 

Much Improved on the Clinical Global 

Impression Improvement (CGI-I) scale. The 

study found that DI+TAU did not meet the 

pre-specified difference from TAU on the 

CELF, but when adjusted for IQ, DI+TAU 

was superior to TAU on the CELF at the 

endpoint and DI+TAU was superior to TAU 

on the CGI-I[73]. 

2. In a case study conducted by Scahill L et al. 

(2012), the researchers explored the impact 

of the combination of risperidone medicine 

and parent education. 124 kids with ASD and 

severe behavioural issues, ages 4-13, were 

split up into groups for this experiment and 

given either risperidone by itself or 

risperidone in combination with parent 

education.  124 children with severe 

behavioural issues and Pervasive 

Developmental Disorders were randomly 

assigned to receive either medication alone 

(MED; risperidone 0.5 to 3.5 mg/day) or 

medication plus parental involvement 

(COMB) in a 24-week research study. 

According to the study, both groups 

improved in every Vineland domain over the 

24 weeks. Vineland Socialisation and 

Adaptive Composite Standard scores 

improved more in the COMB group than in 

the MED group. The Socialisation and 

Communication domains improved more in 

COMB than in MED on Age Equivalent 

scores. Compared to MED, children in the 

COMB group had a twofold higher chance of 

improving their Vineland Communication 

Age Equivalent score by at least six months. 

Reducing severe maladaptive behaviour 

encourages adaptive behaviour to improve, 

according to the study's findings, and 

medicine with parent education offers a little 

boost compared to medication alone[74]. 

3. As per the key findings of a controlled trial 

conducted by Bent S. et al. (2011), in their 

pilot randomized controlled trial 

investigating the effects of omega-3 fatty 

acids on hyperactivity in children with 

Autism Spectrum Disorder (ASD). Over 12 

weeks, 27 children aged 3-8 were given 

either omega-3 supplements or a placebo. 

Although the study did not find a statistically 

significant reduction in hyperactivity, the 

omega-3 group showed a slight improvement 

compared to the placebo group. The 
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treatment was well-tolerated, and the study 

suggested that while omega-3 fatty acids may 

have a small beneficial effect, larger trials are 

needed to confirm these findings. The study 

also noted correlations between changes in 

specific fatty acid levels and hyperactivity. 

Despite the lack of significant results, the 

potential for omega-3 fatty acids as a 

treatment for hyperactivity in ASD remains 

an area for further research[75]. 

4. The randomized clinical trial report by Aman 

M G et al. (2017), investigates the safety and 

efficacy of memantine, an N-methyl-D-

aspartate receptor antagonist, in children with 

autism. The study consisted of a 12-week 

randomized, placebo-controlled trial 

followed by a 48-week open-label extension. 

A total of 121 children were involved, with 

memantine doses ranging from 3 to 15 

mg/day. Results showed no significant 

difference in social responsiveness between 

the memantine and placebo groups after 12 

weeks. Both groups showed some 

improvement, but no efficacy was 

demonstrated in treating core symptoms of 

autism. The treatment was generally well-

tolerated, with no significant adverse effects. 

The study highlights the need for further 

trials to assess memantine’s potential for 

treating other conditions in children[76]. 

5. The randomized controlled trial by 

Granpeesheh D et al. (2010), presents a 

randomized, double-blind, placebo-

controlled trial examining the efficacy of 

hyperbaric oxygen therapy (HBOT) for 

children with autism. The study involved 34 

participants who completed 80 sessions of 

either HBOT or a placebo treatment. The 

results showed no significant differences 

between the HBOT and placebo groups in 

any of the measured outcomes, including 

social communication, repetitive behaviors, 

and adaptive functioning. Both groups 

demonstrated some improvement over time, 

but the study concluded that HBOT, at the 

tested dose of 24% oxygen at 1.3 

atmospheric pressure, does not provide a 

therapeutic benefit for autism symptoms. The 

findings reinforce previous studies that also 

failed to show a significant effect of HBOT 

on autism symptoms, and the authors 

recommend against its use as a treatment for 

autism[77]. 

6. The case report by Fingert S B et al. (2017), 

discusses the findings of a randomized 

clinical trial (RCT) that evaluated the effects 

of improvisational music therapy on children 

with autism spectrum disorder (ASD). The 

study included 364 children aged 4 to 7 and 

compared music therapy with enhanced 

standard care. The results showed no 

significant difference in the improvement of 

autism symptoms between the two groups, as 

measured by the Autism Diagnostic 

Observation Schedule (ADOS). While the 

trial had a robust design with a large sample 

size and a narrow age range, it contrasted 

with previous smaller studies and a Cochrane 

meta-analysis that had suggested music 

therapy benefits. The study’s pragmatic 

design may have diluted the potential impact 

of music therapy by including a diverse 

population and allowing flexible treatment 

schedules. Despite these findings, the authors 

suggest that the results do not necessarily 

rule out the value of music therapy for ASD 

and recommend further research with more 

controlled settings and patient-centred 

outcomes[78]. 

7. The case report by Radhakrishnan Nair S K 

et al. (2021), describes the treatment of a 7-

year-old boy diagnosed with Autism 

Spectrum Disorder (ASD) using the 

homeopathic remedy Podophyllum peltatum. 
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The boy exhibited symptoms such as poor 

communication, lack of social interaction, 

repetitive behaviors, and hyperactivity. The 

Indian Scale for Assessment of Autism 

(ISAA) was used to measure the severity of 

his autism, with a baseline score of 110 

indicating moderate autism. After four 

months of individualized treatment, the score 

dropped to 52, showing significant 

improvement. By the end of one year, the 

child’s score reduced to 7, suggesting a near-

complete recovery. The report emphasizes 

the importance of individualized treatment in 

homoeopathy and highlights the potential of 

Podophyllum peltatum as an effective 

remedy for ASD symptoms, though it calls 

for further studies to validate these findings. 

No adverse effects were reported[79]. 

DISCUSSION:  

The neurodevelopmental disorder known as ASD 

is receiving more and more attention from 

integrative and traditional health 

perspectives[80,81]. Cognitive behavioural 

therapy (CBT) and behavioural treatments like 

Applied Behaviour Analysis (ABA) are popular 

forms of treatment today, as are drugs like SSRIs 

and antipsychotics[82]. Additionally being 

investigated are integrative medicine techniques 

including herbal medicines, CBD oil, 

mindfulness exercises, dietary changes, and 

nutritional supplements[83]. These methods try to 

help autistic kids with their social skills, 

communication, anxiety, and emotional control. 

There is currently little data, nevertheless, about 

the efficacy of herbal remedies.There is a dearth 

of research on integrative strategies for ASD, and 

long-term randomised controlled studies are 

required to evaluate their efficacy and safety. 

Additionally absent are personalised therapeutic 

strategies like metabolic and genetic analysis. 

Furthermore, comorbidities, pharmaceutical side 

effects, and comprehensive outcome indicators 

have not been well-studied. For a thorough grasp 

of the effects of therapies, further research is 

required to evaluate family functioning, 

emotional health, and quality of life[84].Ethical 

questions of safety, effectiveness, informed 

consent, vulnerable groups, and equal access are 

brought up by herbal medicines, particularly in 

paediatric populations with ASD[85]. Because 

herbal supplements are sometimes not subject to 

the same strict regulations as pharmaceutical 

pharmaceuticals, children with sensitive or 

changed metabolisms may be in danger[86]. 

Parents who are dissatisfied with conventional 

methods may resort to alternative therapies, 

which might result in insufficient medical 

supervision. It is crucial to strike a balance 

between the child's entitlement to safe, quality 

care and the autonomy of the parents[87]. 

Although significant data is lacking, integrative 

medicine methods to treat ASD are becoming 

more popular. Ethical issues should be given top 

priority in future research, especially when it 

comes to paediatric populations. 

CONCLUSION: 

Treatments for autism spectrum disorder are 

covered in the review, including integrative 

medicine techniques like dietary interventions, 

nutritional supplements, mind-body therapies, 

and herbal remedies; behavioural therapies like 

ABA and CBT; and pharmaceutical treatments 

like anxiety and hyperactivity. There are still 

research gaps, though, such as the requirement 

for long-term studies on personalised medicine 

and moral questions around the safety of 

unapproved herbal medicines for minors and the 

possibility of exploitation. 

Future directions to treat ASD: 

Considering the use of genetic, metabolic, and 

neurological profiling to maximise responses to 

both pharmaceutical and integrative therapies, the 

demand for individualised treatments for ASD is 

growing. Prospective research should investigate 
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the standalone or adjunctive therapies of 

integrative therapies, such as herbal medicines, 

nutritional interventions, and mind-body 

activities, and evaluate their safety and efficacy 

through randomised controlled trials[88]. 

Potential links between gut health and symptoms 

of ASD might be investigated further in the gut-

brain axis in ASD, which includes probiotics and 

nutritional supplements. Besides behavioural and 

cognitive results, research should examine the 

mental health, family relationships, and quality of 

life of people with ASD and their careers to better 

understand how interventions affect people in the 

real world. To enhance the results when treating 

the neurological and physical components of 

ASD, research should look at mixing integrative 

therapies like mindfulness, dietary interventions, 

and herbal therapies with standard behavioural 

therapy[89]. The use of cannabinoid oil to treat 

symptoms of ASD, such as anxiety, 

aggressiveness, and insomnia, is still in its 

infancy and requires further research on dose, 

safety, and efficacy in children[90]. Whereas 

regulatory agencies should carefully examine 

marketed medicines, including supplements or 

alternative cures, ethical research should provide 

clear rules for paediatric herbal and integrative 

treatments. With the potential to improve 

accessibility to ASD therapies, particularly for 

underprivileged communities, the COVID-19 

pandemic has sped up the use of telemedicine and 

digital therapy platforms[91] which can be 

beneficial for the population. 
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