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Session 8: Autism and Fragile X Syndrome: Genetic and Neurobiological causes

Autism spectrum disorder (ASD) is a behavioral diagnosis based on a ‘triad’ of deficits: 1) impaired social interactions, 2) impaired communication, and 3) restricted interests, repetitive behaviors and obsessive-compulsive symptoms.  Autism shows an early childhood onset detectable at 12 months in 1st-birthday home videotapes (Zwaigenbaum et al, 2006), and the prevalence of autism spectrum disorders (autism, Asperger syndrome (a milder form in which speech is normal but social and repetitive behavior symptoms are retained), and Pervasive Developmental Disorder (PDD)) is estimated at 73 in 10,000, or 1 child in 166 (DiCicco-Bloom et al, 2006).  Heritability of ASD is >90%, based on monozygotic and dizygotic twin concordance rates, and the risk of the disorder in a families with ASD is 50 times greater than in the general population, suggesting a genetic cause.  

Neurobiological phenotypes associated with autism include 5-10% enlarged brain, increased cerebellar white and grey matter, reduced cerebellar vermis, decreased cerebellar Purkinje cells, and immature, long and thin dendritic spines (Courchesne et al, 2001).  fMRI studies show reduced limbic and Fusiform Face Area activation in response to faces (Schultz, 2005) and disruption in the mirror neuron system in premotor and parietal regions which might be linked to empathy (Dapretto et al, 2006).  Animal studies suggest a role for the neuropeptides oxytocin and vasopressin, which mediate pair bonding and monogamous social behavior in voles (Hammock & Young, 2006), although the idea of an “animal model” for the arguably uniquely human symptoms of autism is controversial.

As Belmonte & Bourgeron (2006) suggest, so-called “Autism spectrum disorders” are not discrete pathologies, but are related to each other and other mental disorders including Fragile X mental retardation, in a continuum of behavioral symptoms from reduced social interactions to obsessive-compulsive behavior to epilepsy, which may share common neural and genetic networks.  75% of autistics are mentally retarded, 30% have epilepsy, 30% have macrocephaly, and 25% show high serotonin.  Autism shows particular symptomatic overlap with Fragile X mental retardation.  While only about 4% of autistics have Fragile X syndrome, 18-33% of FX patients show autistic symptoms, including reduced social communication and epilepsy.

Fragile X, in contrast to Autism, is a single-gene disorder with a well-understood genetic cause: a trinucleotide repeat expansion of the X-linked FMRI1 gene and loss of fragile X mental retardation protein (FMRP).  Since Fragile X shares many behavioral symptoms with Autism, the two disorders should share some genetic and neural causes: one compelling theory suggests a role for mGlu receptor overactivation, due to the absence of FMRP, in many symptoms of both Fragile X and Autism (Bear et al, 2004).
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