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Anti-Ganglioside, Anti-Glutamate, and Anti-Gad 
Antibody Levels in Attention-Deficit Hyperactivity 
Disorder
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ABSTRACT Objective: The etiology of Attention-Deficit Hyperactivite Disorder (ADHD) is still unclear. In the present study, we aimed to 
demonstrate the relationship among anti-ganglioside antibodies, anti-glutamate receptor antibodies, and anti-glutamic acit decar-
boksilaz (anti-GAD) antibodies, which are believed to be involved in the etiology of ADHD.

Materials and Methods: The study included 36 children who were diagnosed with ADHD according to DSM IV diagnostic cri-
teria and 21 healthy children as the control group. In all subjects, anti-ganglioside antibodies, anti-glutamate receptor antibodies, 
and anti-GAD antibodies were studied in the Microbiology Laboratory of Erciyes University, Medical School.

Results: The mean age was 9.34 years in the ADHD group, which consisted of 5 girls and 31 boys. The mean age was 7.8 
years in the control group, which consisted of 8 girls and 13 boys. No significant differences were observed in the levels of anti-
ganglioside antibodies, anti-glutamate receptor antibodies, and anti-GAD antibodies between the ADHD and control groups.

Conclusion: Although the etiology is unknown in ADHD, it is believed that autoimmune factors may be involved in the etio-
pathogenesis according to currently available information. However, there is a need for further studies with larger sample size to 
clarify the linkage between ADHD and anti-neuronal antibody levels.
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INTRODUCTION

ADHD is one of the most common neuropsychiatric disorders of childhood, which manifests with symptoms of 
hyperactivity and impulsivity (1). Its prevalence ranges from 8% to 12% worldwide (1-3). ADHD prevalence has 
been reported as 8.1–8.6% in community samples and as 8.6–29.4% in clinical samples from Turkey (4-6). ADHD 
incidence is 3–5 times higher in boys than in girls (7). The symptoms of ADHD diagnosed in childhood persist into 
adolescence in 50–80% and in adulthood in 30–50% (8).

Although ADHD is a heterogeneous disorder involving multiple causes, its etiology has not been fully elucidated 
yet (3). In general the majority of hypotheses about ADHD etiology focus on neurological, genetic, psychosocial, 
and environmental factors and brain dysfunction caused by several natal and postnatal causes (9). In recent years, a 
significant increase in the incidence of ADHD has emphasized the need to investigate factors that may be involved 
in ADHD etiology.

It has long been known that autoimmunity and resultant target antibodies (auto-antibodies) lead to various diseases 
in several tissues, including the central nervous system. The relationship between neurodevelopment disorders 
and autoimmune etiological factors has been frequently emphasized in recent studies. In particular, it was shown 
that the auto-antibodies against glutamate N-Methyl-D-aspartate (NMDA) receptors, glutamic acid decarboxylase 
(GAD), and gliadin are closely related with central nerve system disorders (10-12). In addition, there is an increas-
ing body of evidence indicating that the autoimmune mechanism may play a role in the etiology of ADHD similar 
to studies on the etiology of other psychiatric disorders, such as schizophrenia, obsessive compulsive disorder, and 
anorexia nervosa (13-15). In one study, it was proposed that anti-GAD65 auto-antibodies may be associated with 
ADHD (16). It was shown that dopamine and glutamatergic pathways are involved in ADHD (17). In animal stud-
ies, it was found that there is a relationship between glutamate receptors related to motor activity and ADHD. It 
was also suggested that Glutamate Receptor, Ionotropic, N-methyl D-aspartate 2A (GRIN2A) gene polymorphisms 
may be a risk factor for ADHD (18). In literature, there is no study investigating the relationship between the 
anti-ganglioside antibodies and ADHD. Therefore, in this study we aimed to demonstrate the relationship among 
anti-ganglioside antibodies, anti glutamate receptor antibodies, and anti-GAD antibodies, which are believed to be 
involved in the etiology of ADHD. 



MATERIALS and METHODS

This study included 35 children with no known psychiatric, neuro-
logical, or metabolic disease who presented to the Child Psychiatry 
Department of Erciyes University Medical School in Kayseri, be-
tween May 2012 and May 2013 and were diagnosed as having 
ADHD according to DSM IV diagnostic criteria. For the assesment 
of severity of ADHD, we used Turgay ADHD scale. Twenty-one 
healthy, volunteer children with no neurological, metabolic, or 
psychiatric disorders were employed as the control group. Writ-
ten informed consent was obtained from the parents of all chil-
dren. In all subjects, the blood samples drawn were centrifuged at 
1000 rpm for 15 minutes. In the sera obtained, anti-ganglioside 
antibodies (Immunoblot technique), anti-glutamate receptor anti-
bodies [indirect immunofluorescent antibody (IFA) technique], and 
anti-GAD antibodies (ELISA technique) were studied at the Micro-
biology Laboratory of Erciyes University, Medical School. Erciyes 
University Ethical Committee approved of the study with the num-
ber 2011/447 on August 02, 2011.

Statistical analysis
All statistical analyses were performed using SPSS (Statistical Pack-
age for Social Sciences) (IBM SPSS Inc, Chicago, IL, USA) ver-
sion 17.0. The Mann Whitney test was used to compare groups, 
whereas the chi-square test was used to compare quantitative vari-
ables. We performed correlation analysis between the quantitative 
variables using Pearson’s correlation test. P<0.05 was considered 
as statistically significant.

RESULTS

The mean age was 9.34 years in the ADHD group, which con-
sisted of 5 girls and 31 boys. The mean age was 7.80 years in the 
control group which consisted, of 9 girls and 13 boys. There was 
a history of thyroid dysfunction in the mothers of 4 patients and 
in the second degree relatives of 5 patients (p<0.05). It was found 
that there was a history of type II diabetes mellitus in the second de-
gree relatives of 2 patients in the ADHD group and more common 
history of type II DM in the ADHD group (p<0.05). No significant 
difference was observed in the levels of anti-ganglioside antibod-
ies, anti-glutamate receptor antibodies, and anti-GAD antibodies 
between groups (p>0.05). We failed to demonstrate a significant 
correlation between antibody levels and age of onset or disease 
severity. When gender was assessed, no significant correlation was 
detected in antibody levels between male and female genders.

DISCUSSION

In this study, no significant difference was observed in the levels of 
anti-ganglioside antibodies, anti-glutamate receptor antibodies, and 
anti-GAD antibodies between groups, and we found more com-
mon history of thyroid dysfunction and type II diabetes mellitus in 
the ADHD group relatives.

ADHD is a heterogeneous disorder of unknown etiology. The 
symptoms of ADHD may occur in conditions such as Fragile X, 
fetal alcohol syndrome, low birth weight, and, less commonly, 
thyroid disorders with genetic basis. However, such cases account 
for only minority of ADHDs. Some potential causes have been 
proposed in previous studies, including genetic factors, brain in-

jury, neurotransmitters, nutrients/supplements, toxic substances 
and psychosocial factors (3). There is emerging evidence indicating 
that autoimmune mechanisms may also play a role in ADHD be-
sides other causes. There is evidence suggesting that anti-neuronal 
antibodies may be involved in the etiopathogenesis of autism, neu-
ropsychiatric systemic lupus erythematosus, and multiple sclerosis 
(19, 20). In addition, there has been an increase in the number of 
studies evaluating autoimmunity in the etiology of psychiatric dis-
eases such as obsessive compulsive disorder, Tourette syndrome, 
and anorexia nervosa (13-15). Antibodies against glutamate 
NMDA receptors, GAD, and gliadin are closely related to CNS 
disorders (16, 18). Brain areas, in which auto-antibodies have a di-
rect effect include the hypothalamus, hippocampus, amygdala, and 
limbic system components and these areas account for emotional 
response and memory. In studies on ADHD, HPA dysfunction, 
low plasma cortisol levels, and volume changes in the hypothala-
mus, hippocampus, and amygdala have been identified (21, 22). 
Therefore, it is believed that there may be a relationship among 
ADHD etiology and levels of anti-ganglioside antibodies, anti-glu-
tamate receptor antibodies, and anti-GAD antibodies. In a study by 
Rout et al. (16), it was shown that there is a relationship between 
GAD65 and disease in autism and ADHD. In another study, it 
was suggested that the GRIN2A gene polymorphism may be a 
risk factor for ADHD (18). In our study, no significant relationship 
was found among ADHD and levels of anti-ganglioside antibodies, 
anti-glutamate receptor antibodies, and anti-GAD antibodies. This 
could be due to the limited number of subjects and lack of age- and 
sex-matched control group. No significant correlation was detected 
between antibody levels and age of onset or disease severity. In 
literature, it was shown that the female gender is a risk factor for 
auto immune diseases (23). However, in our study, no significant 
correlation was detected between antibody levels and gender in 
the ADHD group. This could be due to the limited number of girls 
in our study population. However, higher numbers of boys in this 
study group concordant with the findings of that higher prevalence 
of ADHD was observed among boys than girls (7). In our study, 
the finding that there was no correlation between ADHD and auto-
antibodies may be due to the higher prevalence of ADHD among 
boys. Moreover, familial auto-immune diseases were observed to 
be significantly more common in the ADHD group. The relation-
ship among ADHD, a eurodevelopmental disease, and familial 
HLA-DR4 positivity was shown in previous studies (24, 25). This 
association may explain the burden of familial auto immune dis-
eases in the patient group. However, further studies with larger 
sample size are needed on this topic.

CONCLUSION

Further studies using different antibodies are needed to determine 
the relationship between ADHD and autoimmunity, since the eti-
ology of ADHD, the most common neuropsychiatric disorder of 
childhood, is still unclear.

Our study was crossectional and our sample size was small. There 
were gender differences between the control and ADHD group. 
These were the limitations of our study.
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this study.
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