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Editorial

Autism spectrum disorder (ASD) is a complex 
neurodevelopmental syndrome. It begins before three 
years of age. ASD is characterized by pervasive defi cits in 
social interaction, impairment in verbal and nonverbal 
communication, and stereotyped patterns of interests and 
activities. The increasing incidence of ASD in the pediatric 
population and the lack of successful curative therapies make 
ASD one of the most challenging disorders for medicine [1,2]. 
The pathogenesis of ASD is bewildering. The chemosensory 
immune system participates in neurodevelopment, regulating 
neuronal proliferation, synapse formation and plasticity, 
along with removing apoptotic neurons [3]. Hundreds of 
studies over the last 4 decades have reported altered immune 
responses in autistic individuals. We found signifi cant inverse 
relationships between serum 25-OH vitamin D levels and the 
frequencies of dendritic cells (DCs) population in children 
with ASD [1]. Vitamin D has an important role in brain 
homeostasis, neurodevelopment, ageing, and signifi cantly, 
in gene regulation. Also, it has been shown to bind to more 
than 2700 genes and to regulate the expression of more than 
200 of them [2,4-6]. Many studies suggested that vitamin 
D has an important role as a neuroactive steroid, which can 
affect neuronal differentiation, axonal connectivity and brain 
structure and function. Moreover, vitamin D defi ciency during 
pregnancy is linked with several adverse effects in the fetus 
[2,7]. Growing data have shown an association between the 
risk for ASD and vitamin D insuffi ciency in patients with 
ASD. Our previous study [6] showed that more than half of 
children with ASD had vitamin D defi ciency, and about one 
third had vitamin D insuffi ciency. We found a signifi cant 
negative relationship between serum 25-OH vitamin D levels 
and severity of autism [6]. Feng et al. [8], performed a recent 

trial of vitamin D3 in ASD children. The study found signifi cant 
inverse correlations between serum 25 (OH)D levels and ABC 
total scores and language subscale scores. Vitamin D3 was 
intramuscularly administered at a dosage of 150,000 IU per 
month (3 injections) and orally administered at a dosage of 
400 IU/day (in total 3 months). After vitamin D therapy, the 
symptom scores were signifi cantly reduced on the CARS and 
ABC. Furthermore, the study suggested that treatment effects 
were more pronounced in younger children with ASD [8]. 
We conducted a double-blind, randomized clinical trial on 
109 Egyptian children with ASD. We assessed the effects of 
vitamin D supplementation on the core symptoms of autism 
in children. ASD patients were randomized to receive vitamin 
D3 or placebo for four months. The levels of 25-OH vitamin 
D were measured before and vitamin D therapy. The autism 
severity and social maturity of the children were assessed by 
the Childhood Autism Rating Scale (CARS), Aberrant Behavior 
Checklist (ABC), Social Responsiveness Scale (SRS), and the 
Autism Treatment Evaluation Checklist (ATEC). The ASD 
children generally tolerated well the supplementation with 
vitamin D. The autism symptoms of the children improved 
signifi cantly, following 4 months of vitamin D3 therapy [4]. 
Vitamin D has an important role in the regulation of both 
innate and adaptive immune responses. While affecting the 
immune system at multiple levels, the main target of vitamin 
D in immune population is the DCs. In DCs, vitamin D can 
generate invitro a stable maturation-resistant tolerogenic 
phenotype, with low expression of HLA-DR, low expression of 
costimulatory molecules and increased interleukin 10 (IL-10)/
IL-12p70 ratios that are maintained even after removal of the 
compound [1,9]. Signifi cantly, introduction of an antigen in 
parallel with vitamin D can induce antigen-specifi c tolerogenic 
DCs with the ability to induce infectious tolerance, changing 
the behavior of other proinfl ammatory mature DCs through the 
induction of antigen-specifi c regulatory T cells, and causing 
the perpetuation of the tolerogenic response. In addition, 
1,25(OH)2D3-conditioned fully differentiated DCs lose their 
ability to activate autoreactive T cells, stimulating instead the 
generation of regulatory T cells, Tregs [9-11]. Reintroduction 
of such 1,25D3-DCs in vivo leads to immune modulation [10], 
which represents a reliable strategy for the promotion or 
restoration of antigen-specifi c tolerance through vaccination 
strategies. Although the immunomodulatory properties of 
vitamin D on DCs phenotype and function are well outlined, 
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the intracellular and molecular mechanisms leading to these 
effects strongly suggest olfaction [11].

We need additional wide-scale studies to critically validate 
the effi cacy of vitamin D and its biochemical mechanism in 
ASD.
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