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Serum Levels of 25-OH Vitamin D3 and Vitamin D Receptor among Iraqi Children with Autism Spectrum

Disorder

Introduction

Autism spectrum disorders (ASD) are a brain
developmental turmoil with a predestined 2 %
prevalence[l]. Genetic, neurological, immunological,
idiopathic, and postnatal factors may be important
contributors to the etiology of ASD [2]. The first three
years of this disorder's onset are distinguished by a
decline in interactions and contact in childhood [3]. Its
neurobiology is thought to be influenced by
neurochemical and genetic factors [4].Numerous
studies have demonstrated the involvement of vitamin
D in numerous neuronal processes as well as brain
development. Also, Vitamin D insufficiency during
pregnancy or infancy has been associated as a
developmental risk factor for ASD [5].Vitamin D
exhibits its efficacy through its binding to VDR in a
variety of tissues including the brain and peripheral
neurons. The vitamin D receptor is a member of the
nuclear receptor family of transcription factors bound
to vitamin D , which then forms VDR a heterodimer [6].
Alternatively, low serum levels of vitamin D Receptor
and 25-OH Vitamin D3 have been shown in ASD
children [7,8,9,10]. However, the linkage between
psychiatric disorders and low vitamin D3 and VDR
among ASD has been recognized [6,10].

Methods

A case-control study was conducted on a group of 88
children. 44 had autism spectrum disorder and 44 were
controls. The study was carried out from May 2022 to
March 2023, with participants ranging in age from 2 to
11 years. Healthy controls and patients were chosen
from the private clinic and AL- Kadhimiya Educational
Hospital . Each patient's medical history, clinical and
biochemical characteristics and the socio-demographic
including their age and location were recorded. ASD
was diagnosed in all of the patients according to
childhood autism rating scale criteria (CARS).

The human 25-Hydroxy Vitamin D3 kit (BT LAB ,
China, Cat. No E1981Hu)and Human Vitamin D
receptor ELISA kit (BT LAB, China, Cat. No E1553Hu)
were used to measure250HVD3 and VDR levels by
sandwich ELISA technique .

Ethical approval : ethical approval was obtained with
the approval of the Research Ethical Committee from
the Ministry of Higher Education and Scientific
Research / Al-Nahrain University / College of Medicine
/ Baghdad, in conjunction with the Ministry of Health /
Al-Kadhimiya Educational Hospital in Iraq (According
to the decision for research ethics approval with No:
2022144 in 27/12/2023)(IRP/79). Approval of the
children's families were taken too.

Blood sample collection and preservation

Disposable syringes and vein punctures were used to
collect 2 ml of blood. The serum was obtained by
collecting the blood in a tube and leaving the sample at
room temperature. Then, the sample centrifuged at
3000 rpm after allowing the blood to clot for 15 min. All
measurement of serum 25 OH Vitamin D3 and VDR
levels were done by the Sandwich ELISA technique.

Exclusion criteria

Children aged > 11 years, liver diseases, renal diseases,
attention deficit/ Hyperactivity disorder ADHD, Mental
retardation and Case of diabetes were not allowed to
participate in the study.

Statistical analysis

A two-tailed Mann- Whitney U test was used to assess
the distribution of 250HVD3 and VDR across ASD and
Control groups. The Receiver Operating Characteristic
(ROC) analysis was conducted to evaluate the
performance of selected markers in distinguishing
individuals with Autism Spectrum Disorder (ASD) from
controls. P-values < 0.05 were regarded as significant.

Results

The level of serum 25-OH Vitamin D3 in healthy
control and ASD groups

In Table (1) and Figure (1) the ASD group exhibited a
mean rank of 22.50, while the Control group presented
a mean rank of 66.50. The median 250H Vitamin D3
level in the ASD group (Mdn = 31.55) was significantly
lower compared to the Control group's median level
(Mdn = 60.16).

Subject ASD Control U z D
Variable Mean n Mean n

rank rank
25-OH Vitamin D 22.50 44 66.50 44 0.00 -10.51 <0.001

Table 1: The results of two-tailed Mann-Whitney U test for 250HVD3 in case
and control groups, showing the mean ranks, sample sizes n , U value, z-

score and p-value.
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Figure 1: A box plot representation of 250HVD3 ranks (median)
for each group, further illustrating the differences in distribution
between the ASD and Control groups. Fig 1 : represent a highly
significant difference in 250HVitaminD3 level between ASD
children and Control group with P value 0.00001.
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The level of serum Vitamin D Receptor in healthy
control and ASD groups

In Table 2 and Figure 2 the ASD group had a mean rank
= 27.41 while, the Control group had a mean rank =
61.59. Furthermore, the median Vitamin D receptor
level in the ASD group (Mdn = 92.75)was statistically
lower compared to the Control group's median VDR
level (Mdn = 400.35). There was no significant
correlation between 25-OH VD3 and VDR.

Subject ASD Control U z p
Variable Mean n Mean n

rank rank
Vitamin D 27.41 44 61.59 44 216.00 - <
receptor 6.82 0.001

Table 2: The results of two-tailed Mann-Whitney U test for VDR
in case and control groups, showing the mean ranks, sample sizes
n, U value, z-score and p-value.
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Figure 2: A box plot representation of VDR ranks (median) for
each group, further illustrating the differences in distribution
between the ASD and Control groups. This figure represents a
highly significant difference in VDR level between ASD children
and Control group with P value 0.00001.

Correlation coefficient -0.153
Significance Level P 0.32 VDR

250H VitD3

Table 3: The correlation coefficient and significance level (p
values) for the relationship between two variables (250HVD3
and Vitamin D Receptor).

ROC analysis criteria for 25-OHVit.D3 and VDR

The ROC analysis reveals that 25 OH VD3 exhibits the
highest diagnostic accuracy, with a perfect AUC of
1.000, sensitivity (100%) and specificity (100%). VDR
exhibits a lower diagnostic accuracy with an AUC of
(0.888), sensitivity of 95.45% and specificity 63.64%.
VDR may not be as effective in differentiating ASD
cases from controls.

Variable AUC SE 95% CI Cutoff Sensitivity | Specificity
25 OH 1.000 0.000 0.96 to <34.77 100 100

VD3 1.00

ng\ml

VDR 0.888 0.0326 0.80 to <238.42 95.45 63.64
pmol\L 0.94

Table 4: ROC analysis criteria for 250HVitD3 and VDR as they
differentiate ASD patients from controls.

Discussion

Due to its growing prevalence over time, ASD is
regarded as a major clinical problem as a
neurodevelopmental condition. Finding the main cause
of ASD may hold promise for its prevention and/or
treatment. Vitamin D deficiency has recently been
considered an environmental aspect in the etiology of
autism, in addition to genetic ones. In this study , all
Iraqi autistic participants had 250H vitamin D3
deficiency . Additionally, the serum 250HVD3 level
(which is a measurable indicator of vitamin D) was
statistically lower in ASD children than in healthy
controls with sensitivity (100%) and specificity (100%).
In similar manner, the recent research revealed that
children with ASD had a lower 250H vitamin D3 levels
than their peers [11]. In ASD children, the level of VDR
was significantly lower compared to control group with
sensitivity of 95.45% and specificity 63.64% . This
result confirms previous studies that showed VDR to be
decrease in ASD [10]. Furthermore, this result supports
previous research that showed a decrease level of 250H
vitamin D3 and VDR in ASD [7,8,9,11,12].

Children with ASD become less exposed to sunlight
because of the low levels of physical activity and
sedentary behaviors . Furthermore , the restricted
dietary behavior may lead to vitamin D deficiency [13].
In several ways, a lower level of vitamin D observed in
the pathogenesis from ASD has been shown to be both
an organ-specific and pathological disorder like de-
novo gene mutations, compromised detoxification
system, inflammation, abnormal neurotrophic factor
and neurotransmitters levels [14,15].Vitamin D shows
its impacts by binding to VDR[5]. Low VDR levels are
thought to be able to affect ASD regardless of vitamin D
levels. Therefore, studies assessing the relationship
between the VDR and ASD are required.
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