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disorders. A deficiency of NMDA receptors leads to disturbances in concentration and impulsive

Keywords behavior. The present study measured the expression level of NR1 and NR2 proteins, which are the
Cognitive function

primary subunits of NMDA receptors.
N-methyl-D-aspartate receptor

NR1 Methods: First, the K-SADS test and Raven IQ test were taken, and then 70 subjects were includ-
NR2 ed in the study in two groups: people with hyperactivity (50 people) and their peers in the control
gizr;:ii;)rn-DeﬁciUHyperactivity group (20 people). The IVA-2 test was performed, and blood samples were taken from both groups.
Expression of NR1 and NR2 subunits was calculated using the western blotting method.
Corresponding author Results: The results revealed that the concentration of NR1 and NR2 proteins in the blood of
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people with hyperactivity is significantly lower than that of their peers in the control group. Ac-

cording to the concentration performance scores in the IVA-2 test, which showed a decrease in

Sciences, Tehran, Iran concentration performance in the experimental group compared to the control group, the lower
concentration of NR1 and NR2 subunits can cause a decrease in performance attention and reduce
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cognitive symptoms.

Conclusion: This significant difference obtained in the results of this study shows the effective-

ness of the expression of NR1 and NR2 subunits in NMDA receptors, and finally, the glutamatergic

system in attention deficit hyperactivity disorder, its severity, and related cognitive symptoms.

Indicatively, it can ultimately lead to the redefinition of the drug route and the creation of rehabil-
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itation treatment protocols for this disorder.
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Extended Abstract
Introduction

N-methyl-D-aspartate (NMDA) receptors hold profound and memory. Dysfunction in NMDA receptors has been

importance in shaping an individual’s mental and physical associated with a spectrum of neurological and psychi-

health. These receptors, forming heterotetrametric com- atric disorders, including Alzheimer’s disease, schizo-

plexes, play a pivotal role in synaptic plasticity, learning, phrenia, depression, and Attention-Deficit Hyperactivity
111

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-4509-0439
http://dx.doi.org/10.30514/icss.25.3.141
http://orcid.org/0009-0000-0920-3400
http://orcid.org/0000-0002-0688-5378

IF-P (3liana)y < F 8 jlosis < PB S 593

Disorder (ADHD). The intricate regulatory mechanisms
of these receptors, involving subunit diversity, allow for
fine-tuning of synaptic transmission. Therapeutically,
drugs targeting NMDA receptors, such as ketamine for
depression, underscore their crucial role in mental health.
Ongoing research explores their involvement in physi-
cal health, with potential implications for conditions like
ADHD. Understanding and modulating NMDA recep-
tor function emerge as critical endeavors for promoting
comprehensive well-being, highlighting the intricate in-
terplay between molecular processes and overall health
outcomes.

In this context, the present research aims to unravel the
specific interplay between NMDA receptor subunits NR 1
and NR2 and ADHD. It aims to elucidate the potential
role of NR1 and NR2 receptors in the pathophysiology
of ADHD and contribute valuable insights that may pave
the way for more targeted therapeutic interventions in

ADHD and potentially other neuropsychiatric disorders.

Methods

The study involved 70 male participants aged 6 to 15
years, comprising 50 individuals diagnosed with mixed
ADHD and 20 age-matched healthy controls. Partici-
pants meeting DSM-IV criteria for mixed ADHD were
recruited from the rehabilitation clinics in Tehran, Iran.
Inclusion criteria specified ages between 6 and 15 years.
Exclusively male participants were selected to minimize
potential gender-related confounding factors. Additional-
ly, individuals with a history of neurological or neuro-
psychological problems and severe physical illness were
excluded from the research. Healthy controls were re-
cruited through advertisements targeting children in some
schools, screened, and matched for age and gender.
ADHD participants underwent a comprehensive diagnos-
tic assessment conducted by an expert clinician involv-

ing pre-assessment questionnaires, semi-structured inter-

112

ESLb egls (slmajl Al

views aligned with DSM-5 criteria, and administration of
the K-SADS-PL and IVA2 tests for enhanced diagnostic
validity. The K-SADS-PL screening interview focused
on ADHD symptoms, with responses rated on a scale.
The IVA2 assessed attention and impulsivity through re-
sponses to auditory and visual stimuli and total attention
quotient. Blood samples drawn without specific timing
or fasting requirements were collected from both study
and control groups, processed, and stored at -80°C. Se-
rum samples were later used to quantify NR1 and NR2
receptor expression through western blotting, with flu-
orescence visualization and computer-assisted analysis
software for relative abundance determination. All analy-

ses were performed using SPSS software version 26.

Results

The investigation revealed noteworthy distinctions in the
mean expression levels of NR1 and NR2 receptors be-
tween the experimental group (ADHD) and the healthy
control group. Specifically, the mean expression of NR1
receptors in the ADHD group was found to be 97.7, sig-
nificantly lower than the corresponding mean expression
of 124.25 observed in the healthy control group, as indi-
cated by the p-value of P<0.00001, denoting statistical
significance at P<0.05. Similarly, the mean expression of
NR2 receptors in the ADHD group, quantified at 154.6,
demonstrated a significant variance from the mean ex-
pression of 173.25 in the healthy control group, corrobo-
rated by a p-value of P<.00001, thereby establishing sta-
tistical significance at P<0.05. These findings underscore
the substantial disparities in the expression profiles of
NMDA glutamate receptors in individuals with ADHD
compared to their neurotypical counterparts, providing
valuable insights into the molecular underpinnings of
this neurodevelopmental disorder. The decrease in the
expression of these proteins in the ADHD group causes a

decrease in cognitive symptoms, including attention quo-
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tient, in this group compared to healthy people.

Conclusion

The current study revealed a significant link between
ADHD and abnormal expression of NMDA glutamate
receptors, particularly the NR1 and NR2 subunits, in
the blood plasma of individuals with ADHD compared
to healthy controls. This suggests a potential role for
NMDA receptors in ADHD’s pathophysiology, implying
that impaired NMDA receptor function may contribute
to the disorder’s development. Dysfunctional NMDA re-
ceptors can impact dopamine and epinephrine levels in
the brain, influencing ADHD symptoms. Notably, disrup-
tions in NMDA receptors can lead to excessive and in-
sufficient dopamine levels, contributing to hyperactivity,
impulsivity, attention regulation difficulties, motivation,
and focus issues. The findings highlight the need for a
more comprehensive understanding of ADHD’s neuro-
biological foundations and suggest potential therapeutic
avenues targeting NMDA receptor function. Addition-
ally, the study contributes to personalized medicine in
ADHD and has broader implications for understanding
brain function in neuropsychiatric disorders influenced
by glutamatergic signalling, offering insights that deepen
our comprehension of ADHD, provide therapeutic poten-
tial, and contribute to a broader understanding of brain

function in neuropsychiatric contexts.
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