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Lack of serum antineuronal antibodies in children with autism
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ABSTRACT

OBJECTIVE: Autism spectrum disorders (ASDs) are a severe group of neurodevelopmental disorders that are
characterized by impairment in social communication, and imagination and social interaction. The aetiology
of autism is complex, but some studies suggest autoimmunity to the central nervous system in the pathogen-
esis. The aim of this study is to investigate the positivity of antineuronal antibodies including anti-glutamic acid
decarboxylase antibodies (anti-GAD), anti-glutamate receptor (anti-GIuR) antibodies and seven types of anti-
ganglioside antibodies, in children with autism.

METHODS: We conducted the study over a period of one year from May 2012 to December 2013. Human anti-
GAD in serum were investigated with ELISA; human autoantibodies against the N-methyl-D-aspartate subtype
of GIuR were investigated with indirect immunofluorescence test; class IgG antibodies against the seven gan-
gliosides were investigated with immunoblot assay.

RESULTS: Serum antineuronal antibodies were measured in 42 children (24 male, 18 female) with autism in
comparison to 21 (13 male, 8 female) healthy-matched children aged between 2-12 years. There was no sero-
positivity of antineuronal antibodies in either of the groups.

CONCLUSION: There is no evidence to support an association between autism and antibodies positivity of anti-
GAD, anti-GIuR and anti-gangliosides (Ref. 26). Text in PDF www.elis.sk..

KEY WORDS: Autism, antineuronal antibodies, glutamic acid decarboxylase, glutamate receptor, ganglioside

antibodies, autoimmunity.

Introduction

Autism is a neurodevelopmental disorder characterised by re-
petitive behaviours, stereotyped interests and impairments in social
interaction, and verbal and non—verbal communication. The inci-
dence of autism spectrum disorders (ASDs) has increased steadily
over the past 15 years (1). The worldwide prevalence of autism has
been reported in the studies of large-scale surveys as 1-2% (2).

Although many factors have been associated with its patho-
genesis such as genetic, neurological, environmental, and immu-
nological factors. The aetiology of ASD is not well understood,
and the pathogenesis is still largely unknown (3).

Current studies suggest a significant role for immune system
abnormalities and autoimmune processes in the pathogenesis.
Brain specific autoantibodies were shown in children with autism
and also the prevalence of autoimmune disorders was higher among
autistic families (4-6). A family history of autoimmune diseases
was reported in 46% of children with autism (7).
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Glutamic acid decarboxylase (GAD) enzyme is a catalyser in
the conversion of L-glutamic acid to y-amino butyric acid (GABA),
which is an inhibitory neurotransmitter (5). The relationship between
autismand antibodies against GAD has been described previously (8).

Glutamate is an excitatory neurotransmitter (9). There are two
main types of glutamate receptors (GluRs) including ionotropic
(iGluRs) and metabotropic (mGluRs) receptors. The iGluRs are di-
vided into three subgroups involving N-methyl-d-aspartate (NMDA),
alpha-Amino-3-hydroxy-5-methyl-4-isoxazole propionic acid
(AMPA), and kainite (10, 11). Disruption in glutamatergic signal-
ling pathways is associated with autism and related to disorders (12).

Gangliosides play a major role in neurotransmission and mem-
ory formation. GM1 gangliosidosis is the most abundant (13).
Studies report that CSF (cerebrospinal fluid) concentrations of
gangliosides and blood antibodies against gangliosides are in-
creased in children with autism (14, 15).

In the present study, we aimed to investigate the relation be-
tween autism and antineuronal antibodies including anti-GAD
antibodies, anti-GluR antibodies, and anti-ganglioside antibodies.

Methods

Study population

A sample of 42 (24 male, 18 female) patients with autism and
21 (13 male, 8 female) control subjects were included in the study.
We conducted the study over a period of one year from May 2012
to December 2013. The evaluation of the autistic patients was made
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based on clinical history, physical examination, and neuropsychiatric
observation. Diagnosis of autism was confirmed by the Diagnos-
tic and Statistical Manual of Mental Disorders, 4" ed. (DSM-1V)
(16). Children with Pervasive Developmental Disorder-Not Oth-
erwise Specified (PDD-NOS), Asperger’s Syndrome, Rett syn-
drome or Childhood Disintegrative disorders were not included
in this study. The clinical diagnoses were made by both an ex-
perienced child psychiatrist and a child neurologist. The control
group subjects showed neither laboratory nor clinical signs of
other diseases, and were not related to the children with autism.

All participants were treatment-free, in good health and with-
out diagnosis of any autoimmune disease when the blood samples
were taken. The ethics committee of the Faculty of Medicine at
Erciyes University approved the study protocol. Parents were given
detailed written and oral information of the study aims, and they
gave written consent before entering the study.

Measurement of serum antibodies

Three milllilitres of venous blood samples were collected from
the patients. Sera were obtained by centrifugation at 3000 rpm
for 5 min. The sera samples were stored at —20 °C until the study
day to maintain stability. Antibodies were investigated in the sera.

The tests were performed in the central laboratories of Erciyes
University Medical Faculty. Also, all the tests were studied again
in the laboratories of Ozmen A.S. Euroimmun, Turkey. The test
procedure was repeated twice for each parameter.

Anti-GAD antibodies
Human anti-GAD autoantibodies in serum were investigated
with ELISA (Euroimmun, Germany) according to the test procedure.
According to the manufacturer’s recommendations, results
<10 IU/MI are considered as negative, and results >10 [U/mL are
considered as positive.

Anti-GIuR (NMDA-type) antibodies

Human autoantibodies against GluR (NMDA-type) were in-
vestigated with indirect immunofluorescence test (Euroimmun,
Germany) according to the test procedure.

The fluorescence of slides was observed with a microscope.
Slides that had a fine granular cytoplasmic fluorescence, when the
cell nuclei are only slightly stained, were considered as positive
for autoantibodies against the GluR (NMDA-type).

Anti-ganglioside antibodies

The antibodies of class IgG against to the seven gangliosides
GM1,GM2,GM3,GD1a,GD1b, GT1band GQ1bwere investigated
with immunoblotassay (Euroimmun, Germany) according to the test
procedure. A test strip was used in the evaluation protocol; this was
air dried and then evaluated. For the evaluation of incubated test
strips, Euroline scan software was used.

Results

The study sample included 42 children (24 male, 18 female) with
autismand 21 (13 male, 8 female) control subjects. All subjects were
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aged between 2—12 years. The mean ages of the autism and control
groups were 5.4+2.9 and 6.1£2.3, respectively. The mean age when
diagnosis was made was 3.5+1.7 for the autism group. None of the 42
children with autism or 21 healthy controls had positive anti-GAD
antibodies, anti-GluR antibodies, and anti-ganglioside antibodies.

Eight children with autism (19.04%) had a first or second-
degree relative with an autoimmune disease (insulin-dependent
diabetes mellitus in 4 patients, autoimmune thyroiditis in 3 pa-
tients and rheumatic fever in 1 patient). Four of the 42 children
with autism (9.52%) had a mother with an autoimmune disease
(3 had insulin-dependent diabetes mellitus and 1 had autoimmune
thyroiditis). On the other hand, a family history of autoimmune
diseases was found in 2 (9.5%) of the 21 studied healthy children
(1 had insulin-dependent diabetes mellitus and 1 had autoimmune
thyroiditis). None of the healthy children with a family history of
autoimmune disease had a mother with such diseases. All patients
had normal thyroid functions.

From the 42 children with autism that were included in the
study, MRI scans were performed in 31 patients (73.8%). Seventy-
seven percent of the MRI scans showed no abnormalities (24 pa-
tients). One patient was found to have a mega cisterna magna; one
patient had a wide frontal CSF space; two patients had wide ventri-
cles; two children had corpus callosum dysgenesia; one patient had
a right temporal arachnoid cyst (total 7 patients; 23 %). Signal in-
creases in white matter were not determined in any of the patients.

Discussion

As the pathogenesis of the autism is unclear, several possible
causes have been investigated. Some evidence has demonstrated
about the possible role of immune system abnormalities in the
pathogenesis of ASDs in recent studies (15, 17). It was reported
that serum antineuronal antibodies had significantly higher posi-
tivity in autistic subjects than in healthy controls (4, 18).

The relationship between ASD and familial autoimmunity has
been known for a long time (19, 20). In accordance with these
studies, we found out that the frequency of autoimmune diseases
among the families of children with autism was higher than inthose
of normal children.

Anti-GAD antibodies during gestation in the maternal blood
was associated with foetal Purkinje cell loss and led to the devel-
opment of autism, especially at 2-3 years of age (8).

Glutamate is the most common transmitter in the mammalian
brain neurons and regulates fast-excitatory transmission (9). Some
studies suggest that defects in glutamate functions in brain lead to
autism. Disrupted NMDA receptors were found to be related in a
number of models of ASD (12, 21).

Studies suggest the associations between increased CSF levels
of gangliosides (GM1, GD1a, GD1b, and GT1b) and autism (13,
22). One study suggested that increased serum anti-GM1 levels
were related to the severity of autism (15). Also, gangliosides were
found to be higher in children with autism (18). On the other hand,
Moeller et al. demonstrated that there was no association between
autism and the anti-GM 1 ganglioside antibody (23).

These findings motivated us to design this study to find an associ-
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ation between autism and anti-GAD antibodies, anti-GluR antibod-
ies, and anti-ganglioside antibodies. However, our results showed
negative anti-GAD antibodies in both the autistic and healthy con-
trol groups. We only analysed NMDA receptor antibodies; in con-
trast to other studies antibodies against NMDA, receptors were
found to be negative in our study. Also, class IgG antibodies against
the seven gangliosides GM1, GM2,GM3,GD1a,GD1b, GT1band
GQ1b were investigated, however, no seropositivity was found in
either the autistic or in the healthy children. All the patients’ sera
were negative for [gG and IgM antibodies against GM1 at the low-
est titres except for one patient and one healthy control in Moeller’s
study (23). These findings were similar with our study. This study
had several limitations which could have affected our conclusion.
Our study sample was limited and was not matched for gender and
age.GABAlevels, which were directly affected by the GAD levels,
were not analysed due to lack of technical facilities. We are plan-
ning to study for GABA levels of the autistic patients in the future.

While cranial MRI is not a routine part of ASD evaluation,
there have been discussions about the clinical relevance of MRI
scanning in the children with autism. A wide variety of the brain
abnormalities had been reported by neuroimaging studies (24, 25).
Zeegers et al (24) found no radiological abnormalities in 50 % of
children with autism. Boddaert et al (25) found normal cranial
MRIin 52 % of non syndromic children with autism. Twenty-three
percent (7/31) of the MRI scans had abnormalities in our study.
MRI scans do not have direct additional value for the diagnosis of
autism. However, some findings (Chiari 1 malformations, intra-
cranial cysts, dilated Virchow-Robin spaces, white matter signal
abnormalities and corpus callosum abnormalities) may contrib-
ute to the clinical assessment of individuals with autism (24-26).

We think that autism has epigenetic and environmental rea-
sons. Some of the common factors, which induce the development
of the autism, may also cause autoimmune diseases, in contrast,
other factors may induce only autism.

In conclusion, we aimed to find a relation between autism and
anti-GAD antibodies, anti-GIuR antibodies, and anti-ganglioside
antibodies. Although we found no evidence to support an association
between autism and antibodies positivity of anti-GAD, anti-GIuR,
and anti-gangliosides. Further studies with wider range of samples
are required to clarify the association between antibodies and ASD.
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