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Background and rationale: Autism Spectrum Disorders is a
group of psychiatric conditions with an increasing prevalence in
the general population (1 in 68, Center for Disease Control and
Prevention, 2010) and presenting with debilitating symptoms in
area of social communication, empathy and repetitive behaviours.
Recent animal studies unveiled the link between intestinal
microbiota abnormalities, intestinal hyper-permeability changes
and cerebral modifications that seemed to be associated with ASD
symptoms (1). Similar microbiota changes have also been
observed in ASD patients where increased proportions of
Firmicutes (2) and Bacteoidetes (3) phyla have been observed.
With a small number of studies available looking to the structure of
microbiota in ASD patients, this domain is still evolving and
further clarification is sought by the psychiatric world. A previous
systematic review (4) reports a positive signal and calls for further
data collection.

Our pilot study proposes to leverage the understanding of the
microbiota roles in ASD. Our working hypothesis is that ASD
patients present abnormalities in diversity and richness that lead to
metabolomic abnormalities, eventually impacting the cerebral
activity.

Material and methods: 15 ASD subjects without intellectual
deficit diagnosed by a group of experts in the field of autism
(“Asperger” Expert Centers Créteil and Grenoble) and 12 adult
healthy controls were included for the microbiota analysis. The
faecal samples were collected using an auto-collection kit
(microbiome-standards.com SOP05) and the microbiota analysed
using PCR amplified bacterial 16S ribosomal DNA (V3-V4 region
Miseq, Illumina). Mean values of richness (Chao index) and
diversity (Shannon index) at genus, phylum and family level were
determined to describe the bacterial population.

Results: Trends of difference were observed at phylum level:
Bacteroidetes and Firmicutes were slightly more abundant in ASD
subjects while Actinobacteria and Proteobacteria were more
abundant in controls. At family level Prevotellaceae is trending
more abundant in controls while Bacteroidaceae more in ASD
subjects. The index of richness (Chao) was similar for ASD and
for controls, set at around 6500 operational taxonomic units
(OTU). The diversity index tended to be lower in ASD patients
(mean 4.75, CI = (4.39–5.24)) versus controls (mean 4.90, CI =
(4.35–5.65)).

Discussion: the results obtained showed that the bacterial
population in ASD subjects tends to present a different, abnormal
structure when compared to healthy controls: less diverse and with
certain strains more abundant. Differences in composition could
be associated with different bacterial metabolic products such as
short chain fatty acids but also alterations of the intestinal wall
permeability (hyper-permeability) and overall inflammatory tone.
The fermentation products can pass in increased amounts in
the blood and brain, inducing an abnormal cerebral activity, that
could contribute to ASD symptoms. As future direction, the
findings in this study will be further extended by enlarging
significantly the cohort but also correlated with other biomarkers
such as metabolomic profiles, inflammation signaling molecules,
and cerebral activity.
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Neural cell adhesion molecule (NCAM) is membrane-associated
protein required for the dynamic connection of neurons to each
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