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Background: Attention-deficit/hyperactivity disorder (ADHD) is a highly prevalent neurodevelopmental disorder in children, approximately affecting 5-7% of school-aged children. Previous studies have reported glutamatergic dysfunction in the fronto-striatal pathway (FSP). However, no study to date has investigated both glutamate and gamma-Aminobutyric acid (GABA) changes in the FSP in the pediatric ADHD population. 

Methods: Twenty-six children with ADHD (M = 11.6 years, males = 13) and 25 typically developing participants (TDC; M = 11.4 years; males = 13) took part. MEGA-PRESS 1H-MRS protocol for GABA (TR = 1.8s, TE = 68ms, 256 averages) and PRESS for glutamate were used to study the changes in the bilateral Anterior Cingulate Cortex (BACC). The study also investigated glutamate changes in the right prefrontal cortex (R-PFC) and left striatum (LS) for replication purpose. 

Results: Mann-Whitney U tests found no statistically significant difference in GABA or Glutamate concentration in the BACC. However, significant lower concentrations of Glutamate (Glu; p = 0.009, Cohen’s d = 0.6), and N-Acetyl Aspartate (NAA; p = 0.029, Cohen’s d = 0.5) were observed in the LS voxel in ADHD participants compared to TDC. No significant differences were observed in the R-PFC voxel. 

Conclusions: To our knowledge, this is the first study to investigate both GABA and Glutamate changes in the BACC voxel in pediatric ADHD. While the results are in contrast to the hypotheses, the null findings observed suggest the need to better characterize ADHD pediatric population. This would allow the opportunity to provide targeted treatments and potential biomarkers for diagnosis.
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