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Introduction 

Autism spectrum disorders (ASDs) represent a group of 

neurodevelopmental disorders characterized by impairments in verbal 

and non-verbal communication, social withdrawal and stereotypical 

behaviors, which may or may not be associated with cognitive 

deficits, self-injurious behaviors and other neurological comorbidities 

(Salmi et al., 2013). 

 

A dramatic rise in incidence of ASDs has occurred in the past 25 

years. ASD has a current estimated prevalence of about 1 in 68 

children aged 8 years; estimated prevalence was significantly higher 

among boys (23.6 per 1000) than among girls (5.3 per 1000) 

(Christensen et al., 2016). The exact etiology of autism remains 

unknown, it is likely to result from a complex combination of genetic, 

immunological and environmental susceptibility (Cohen et al., 2005). 

 

There is growing awareness of an immunological involvement in 

children with ASD. Evidence of immune dysregulation has been 

observed in some individuals with ASD including increase levels of 

pro-inflammatory cytokines in brain tissue, CSF and plasma and 

increased production of pro-inflammatory cytokines by peripheral 

blood mononuclear cell culture when compared to typically 

developing control (Ashwood et al., 2008). 

 

Also, immunosuppressive cytokines are critical for immune 

homeostasis and transforming growth factor beta 1 (TGFβ1) is one of 

them and it is the most important immune regulator that can 

effectively control diverse aspects of the immune response. TGF-β1 is 

a multifunctional immunosuppressive cytokine and has pivotal 

neurodevelopmental functions with potential therapeutic effects (den 

Haan et al., 2007). 
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