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Abstract: Autism is a 

neurodevelopmental disease that expresses 

itself in a variety of ways, most often within 

the first 3 years of a person's life. Difficulties 

in social communication and repetitive and 

stereotypical behaviors characterize it. The 

global prevalence of autism is estimated to 

be about 1 in 100 children, reaching up to 1 

in 36 children in some high-income 

countries. This research focuses on studying 

the hormonal changes in children with 

Autism Spectrum Disorder (ASD) to 

improve scientific understanding of the 

biological changes associated with the 

disease. This study was conducted in Al-

Zahra Teaching Hospital in Al-Kut / Iraq, on 

a sample of 50 children with autism (40 

males and 10 females) aged 3 to 12 and a 

control group of 25 healthy children. Blood 

samples were collected from all participants. 

Dopamine and Beta-Endorphin were 

measured by using the ELISA technique. 

The mean dopamine level was significantly 

lower at a significance level of P≤0.05 in 

autistic children, 26.49 ng/L, compared to 

healthy controls, 44.5 ng/L. Conversely, 

beta-endorphin levels exhibited no 

statistically significant variations between 

the two groups, 22.85 pg/ml in autistic 

children and 21.1 pg/ml in healthy controls. 

 Keywords: Autism Spectrum 

Disorder (ASD); Beta-Endorphin; 

Dopamine. 
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Introduction 

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition characterized by 

persistent deficits in social interaction and communication, alongside restricted and repetitive 

patterns of behavior, interests, or activities (1). It encompasses a wide range of clinical 

manifestations and severities, making its diagnosis and treatment particularly challenging. 

Increasing prevalence rates and the lack of a definitive biological marker have intensified research 

into the underlying neurobiological mechanisms contributing to ASD . 

Among the critical neurochemical components implicated in ASD are the neurotransmitter 

dopamine and the neuropeptide beta-endorphin. Dopamine plays a key role in regulating 

motivation, reward processing, and social behavior (2), (3). Dysregulation of the dopaminergic 

system has been linked to the diminished reward value of social stimuli, a core feature observed in 

individuals with ASD (4). Similarly, beta-endorphin, a component of the endogenous opioid 

system, is involved in stress modulation, pain regulation, and emotional processing. Elevated 

levels of beta-endorphin in individuals with autism may contribute to altered affective and sensory 

responses (5), (6). 

Material and Methods 

Study Sample Description: 

The study included a total of 75 children with age rang (3-12) comprising 50 patients diagnosed 

with Autism Spectrum Disorder and 25 healthy as control. The majority of ASD cases falling 

between the 5 to 8 years age range. The ASD group consisted of 40 males (80%) and 10 females 

(20%). All patients studded were from the Al-Zahra Teaching Hospital in Al-Kut / Iraq. 

Diagnosis of ASD  

All ASD diagnoses were confirmed based on clinical evaluation and standardized behavioral 

assessments specifically the Childhood Autism Rating Scale-Second Edition (CARS-2) and used 

to stratify symptom severity. The diagnosis was carried out by a consultant psychiatrist.  

Methods  

Venous blood sample (3 ml) was collected from each children of both healthy control group and 

patients . Blood sample was kept in plain plastic tube for Enzyme- linked Immunosorbent assays. 

The serum obtained by putting the blood samples in a plain plastic tube and allowed to clot at 

37C for 30 minutes before centrifugation. The tubes centrifuged at 5000 rpm for 5 minutes, 

serum was collected and kept in freezer until used (7),(8). Enzyme-linked immunosorbent assay 

(ELISA) technique was used to measure the Dopamine and Beta-Endorphin levels by using 

appropriates kits as below in Table (1). 

Table (1): The Kits of Study Company and Sources. 

ELISA kit Company Source 

Human Dopamine ELISA Kit 

Cat. No. E1301Hu 
BT LAB China 

Human Beta-Endorphin ELISA Kit 

Cat. No. SL0349Hu 
Sun Long China 

 

Statistical Analysis: 

Statistical analyses were conducted using SPSS 27 (2020). Data are presented as mean ± standard 

deviation. one-way ANOVA and independent T-test were used to assess significant differences 

among markers at P≤0.05.  

https://www.rainbowbiotech.com.tw/Web/Product/Cht/ProductDetail.asp?pro_ser=805688
https://www.sunlongbiotech.com/goods.php?id=563
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Results: 

The distribution of sex and age in autism patients and healthy controls was clearing in Table (2).  

Table (2): Distribution of Sex and Age in Autism Patients and Healthy Controls. 

 

 

 

 

 

 

 

 

In the current study, we analyzed the levels of neurochemical like dopamine and beta-endorphin in 

individuals diagnosed with Autism Spectrum Disorder (ASD) compared to healthy controls. 

As detailed in Table (3) and Figure (1), dopamine levels were significantly reduced in ASD 

patients (26.49 ± 10.01 ng/L) compared to the control group (44.5 ± 13.07 ng/L), with a P-value of 

0.000. This significant decrease suggests a possible disruption in dopaminergic signaling 

pathways, which have been widely implicated in the neurobiology of autism. 

Although beta-endorphin levels were slightly higher in the ASD group (22.85 ± 7.96 pg/ml) 

compared to controls (21.1 ± 3.01 pg/ml), the difference was not statistically significant (P = 

0.175), indicating that beta-endorphin may not play a major differential role in ASD pathogenesis. 

Table (3): Dopamine and Beta-Endorphin Levels in Autism Patients and Healthy Controls. 

P-value Mean ± Standard Deviation N Group Parameter 

0.000 

† 

S 

26.49 ± 10.01 50 ASD Patients 
Dopamine 

(ng/L) 13.07   ±44.5  25 Control 

0.175 

† 

NS 

22.85 ± 7.96 50 ASD Patients 
Beta-Endorphin 

(pg/ml) 21.1±3.01 25 Control 

N: Number; †: Independent Samples T-Test; NS: Not Significant at P≤0.05; S: Significant at 

P≤0.05. 

 
Figure (1): Levels of Dopamine (ng/L) and Beta-Endorphin (pg/ml) in Autism Patients and 

Healthy Controls. 

Autism Patients Healthy Controls 

Distribution of Sex 

Sex Number Percentage Sex Number Percentage 

Female 10 20% Female 11 44% 

Male 40 80% Male 14 56% 

Total 50 100% Total 25 100% 

Distribution of Age 

Age Group Number Percentage Age Group Number Percentage 

>5 year 8 16% >5 year 6 24 

5-8 year 29 58% 5-8 year 10 40 

<8 year 13 26% <8 year 9 36 

Total 50 100% Total 25 100% 
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The data presented in Table (4) and Figure (2) illustrates the frequency distribution of dopamine 

and beta-endorphin levels among control participants and individuals with Autism Spectrum 

Disorder (ASD), stratified by sex. The analysis aims to identify significant differences across 

groups using One-Way ANOVA, with a focus on gene folding or expression patterns. The Least 

Significant Difference (LSD) test was used to compare means, and significance was determined at 

P ≤ 0.05. 

Dopamine levels were significantly different across the three groups (P = 0.000). The control 

group exhibited the highest mean dopamine concentration (44.5 ± 13.07 ng/ml), followed by ASD 

males (27.86 ± 10.41 ng/ml), and ASD females (21.00 ± 5.84 ng/ml). The LSD value was 3.59, 

indicating significant variation. Different superscript letters (A, B, C) denote statistically 

significant differences among all groups. 

There were no significant differences in beta-endorphin levels across groups (P = 0.553). The 

control group had a mean level of (21.1 ± 3.01 pg/ml), ASD males had (22.99 ± 8.74 pg/ml), and 

ASD females had (22.28 ± 3.67 pg/ml). All groups shared the same superscript letter (A), 

indicating no significant difference . 

Table (4): Frequency Distribution of Dopamine and Beta-Endorphin Levels According to 

Sex. 

P-value LSD Mean ± Standard Deviation N Group Parameter 

0.000 

A 

S 

3.59 

A 44.5±13.07 25 Control 
Dopamine 

(ng/L) 
B 27.86±10.41 40 ASD Male 
C 21.00±5.84 10 ASD Female 

0.553 

A 

NS 

2.22 

A 21.1±3.01 25 Control 
Beta-Endorphin 

(pg/ml) 
A 22.99±8.74 40 ASD Male 
A 22.28±3.67 10 ASD Female 

N: Number; LSD: Least Significant Difference; A: One Way ANOVA Test; NS: Not 

Significant at P≤0.05; S: Significant at P≤0.05. 

Note: Different Letters within Gene Groups Denote to the Significant Differences at P≤0.05. 

 
Figure (2): Frequency Distribution of Dopamine (ng/L) and Beta-Endorphin (pg/ml) 

Hormone Levels According to Sex. 

Discussion  

Pavăl, D. proposed his "dopamine hypothesis of ASD" in 2017. This hypothesis postulated that 

autistic behavior is caused by dysfunctions in the dopaminergic system of the midbrain. To be 

more specific, a malfunction of the mesocorticolimbic circuit is associated with social 

deficiencies, while a dysfunction of the nigrostriatal circuit is associated with stereotypical 

behaviors (2). 
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A study by Schalbroeck et al. (2021) investigated whether individuals with autism spectrum 

disorder (ASD) exhibit increased striatal dopamine synthesis capacity and whether this is 

associated with social defeat, measured as unwanted loneliness. Using [18F]-FDOPA PET/CT 

scans, the researchers compared 44 unmedicated, non-psychotic adults with ASD to 22 matched 

controls, aged 18–30. Results showed no significant difference in striatal dopamine synthesis 

capacity between the two groups (p= 0.87), nor was there a significant association between 

dopamine synthesis and loneliness within the ASD group (p= 0.96). Sub-regional analyses 

(associative, limbic, and sensorimotor striatum) and adjusted models yielded similar findings. The 

study concludes that in this sample, dopaminergic function is not elevated in ASD and is not 

linked to social defeat, challenging some assumptions about dopamine dysregulation and 

psychosis risk in ASD (9). 

Researchers investigated dopamine (DA) neurotransmission in an autism spectrum disorder (ASD) 

mouse model with elevated expression of eukaryotic initiation factor 4E (eIF4E). Using an 

integrative approach that combined genetic manipulation, behavioral testing, synaptic physiology, 

and imaging techniques, they found that increased eIF4E expression leads to behavioral 

inflexibility and impaired striatal DA release. The impairment in DA signaling was linked to 

dysfunctional nicotinic acetylcholine receptor activity, which disrupts calcium dynamics in 

dopaminergic axons. These findings highlight a mechanistic pathway through which translational 

dysregulation affects DA neurotransmission and contributes to core behavioral symptoms of ASD 

(10). 

Transgenic mice serve as valuable models for investigating the effects of autism spectrum disorder 

(ASD) risk genes on neuronal function, particularly within the dopamine system. Individuals with 

ASD may possess de novo missense mutations in the SLC6A3 gene, which encodes the dopamine 

transporter, but such occurrences are few (11). Research on mouse models with ASD-associated 

mutations has shown compromised dopamine transmission in the striatum and modified social 

behaviors typical of ASD (12).  

In a study of the effect of bee pollen and probiotics on the levels of some neuropeptides, including 

beta-endorphin, in an animal model of autism induced by giving it propionic acid, the results 

found that the level of beta-endorphin decreased significantly in the autism group compared to the 

control group (13). 

Research on beta-endorphin values in Autism Spectrum Disorder (ASD) patients has yielded 

interesting results. One study published in the journal PLOS ONE found that plasma beta-

endorphin levels were significantly higher in individuals with autism compared to controls. This 

study, which involved 73 children and adolescents with autism and 115 matched controls, also 

discovered that beta-endorphin levels were positively associated with autism severity and heart 

rate responses to pain (14). 

Another study published in the European Neuropsychopharmacology journal found that beta-

endorphin levels in peripheral blood mononuclear cells were higher in autistic children than in 

healthy controls. This study suggested that long-term naltrexone treatment may reduce beta-

endorphin levels and improve symptoms in autistic children (15). 

A study published in The British Journal of Psychiatry titled "Plasma Beta-Endorphin 

Concentrations in People with Learning Disability and Self-Injurious and/or Autistic Behaviour" 

measured plasma beta-endorphin levels in 33 individuals with intellectual disabilities who 

exhibited self-injurious and/or autistic behaviors. The results showed that individuals with severe 

self-injurious behavior had lower beta-endorphin levels compared to those with autistic behaviors 

but without severe self-injury. These findings support the hypothesis that severe self-injurious 

behavior may be linked to dysfunctions in the endogenous opioid system (16). 

A study found that children with autism have lower plasma beta-endorphin levels compared to 

non-autistic children, suggesting a potential link between the endogenous opioid system and 

autism-related behaviors (17). 
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The study by Nagamitsu, (1994) investigates the levels of beta-endorphin in cerebrospinal fluid 

(CSF) in children with neurological disorders. The research focuses on the variation of beta-

endorphin levels across different pediatric neurological conditions. It finds that there is a 

significant fluctuation in these levels, which might reflect the neurological and pain responses 

associated with various disorders. This study suggests that the measurement of beta-endorphin in 

CSF could provide valuable insights into the pathophysiology of neurological conditions in 

children, although the levels may either increase or decrease depending on the specific disorder 

(18). 

In the study conducted by Tarnowska et al., (2023) elevated levels of beta-endorphin are 

suggested as a potential factor in autism spectrum disorders (ASD), with some research showing 

higher concentrations in individuals with ASD. However, the evidence remains inconclusive, and 

additional research is required to verify the function of beta-endorphin in the development of ASD 

(19) . 

Conclusions:  

Dopamine levels are significantly reduced in children with ASD. Beta-endorphin level showed no 

statistically significant changes. These biomarkers may offer insight into ASD mechanisms and 

potential therapeutic targets. 
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