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Impaired Social Interaction in Autism Spectrum Disorders
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Autism spectrum disorders (ASD) are characterized by impairment
in social reciprocity, disturbances in language and communication,
restricted interests and repetitive behaviors of various types, as defined
by the DSM-IV [1]. Currently, no drug has been consistently proven
to be effective for the core social and communication impairment so
central to the PDDs. Pharmacotherapy in ASD lacks a solid, reliable
neurobiological basis and at present it is mainly directed at the so-
called associated behavioral symptoms, with limited relevance to core
symptoms. Atypical neuroleptics, especially risperidone, have been
shown to be useful in the treatment of behavioral symptoms in ASD.
Recent trials with SSRIs did not show remarkable results, in spite of their
promising potential role [2,3]. Research is now directed at evaluating
novel treatments and combined behavioral and pharmacologic
treatments, since behavioral interventions are the mainstay of the early
treatment of autism.

Abnormal functional connectivity, which affects the delivery
of afferent signals, may be involved in the pathophysiology of ASD
[4]. Alternatively, individuals with ASD may be more vulnerable
to oxidative stress due to deficit antioxidant defense mechanisms
[5]. Polyunsaturated fatty acids, arachidonic acid (ARA) and
Docosahexaenoic acid (DHA) play key roles in brain network
maturation. ARA is important for signal transduction [6]. Therefore,
it is clear that supplements containing antioxidants that are related
to lipid peroxidation may be beneficial for individuals with ASD [7].
Previous double-blind randomized placebo-controlled studies have
helped to validate the efficacy of DHA or eicosapentaenoic Acid (EPA)
plus small doses of ARA (42 or 40 mg/day) in reducing behavioral
problems in Attention-Deficit/Hyperactive Disorders (AD/HD) [8]
and learning difficulties (LD) [9]. However, there are few studies that
have examined the effects of larger doses of ARA added to DHA on
the core behavioral and social impairments of ASD with double-blind,
randomized, placebo-controlled designs. We therefore examined the
effect of supplementation with large doses of ARA added to DHA (240
mg/day) in individuals with ASD (n=13) in a double-blind, placebo-
controlled trial, followed by an open-label treatment. Daily doses of
ARA and DHA were 240 mg/day. Four participants aged 6-10 years
received one-half of the daily doses of the supplementation (for a
total of 120 mg ARA and 120 mg DHA per day). Previous studies of
supplementation with PUFAs, ARA doses were 40 mg/day [9] or 42
mg/day [8]. ARA doses used in this study were 120 or 240 mg/day, and
our supplementation included thus larger doses of ARA compared to
these previous studies.

To investigate the mechanisms underlying the efficacy of our
supplementation, we examined 1) transferrin (Tf) plasma levels, as
Tf is an important transporter in brain signaling [10] and a part of
the antioxidant defense mechanisms [11], 2) superoxide dismutase
(SOD) plasma levels, as SOD is a modifier of signaling process [12]
and important in the defense against oxidative stress [13], and 3)
ceruloplasmine (Cp) plasma levels, as Cp is modifier of signaling and
has a role in regulating oxidative stress [14]. The outcome measures
were the Aberrant Behavior Checklist (ABC) and Social Responsiveness
Scale (SRS). Our supplementation significantly improved ABC social
withdrawal, and SRS communication subscales. There was a significant
difference in the change in plasma Tf levels and a trend towards a

significant difference in plasma SOD levels between the groups. The
open-label treatment revealed no significant differences between
the groups. No adverse effects were observed both in the placebo-
controlled trial and the open-label treatment.

Our supplementation may improve impaired social interaction
via activation of the signaling pathway and possibly through increased
antioxidant capacity. The supplementation with large doses of ARA
added to DHA may be used for children with ASD without any aversive
effect, and attenuate behavioral interventions.
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