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EDITORIAL

NEUROTRANSMITTERS FOR MATH BRAIN: A NEW 
FINDING
Taimoor Hassan1,2

1School of Pharmacy & School of Medicine, Changzhou University, Jiangsu, China, 
2Department of Health Professional Technologies, The University of Lahore, Pakistan

What are Neurotransmitters? 
Neurotransmitters are the body’s chemical 
transmitters. Their task is to send nerve cell 
messages to target cells.1 The target cells might 
be found in muscles or glands and other nerves. 
In order to control many of the processes needed 
for the brain, it needs neurotransmitters, including 
heart rate, respiration, circadian rhythms, digestion 
etc.2 The nervous system regulates the organs 
and psychological and physical operations of the 
individual.3 The neurotransmitters of nerve cells, also 
known as neural messengers, have a substantial 
function. The cells of the nerves fire impulses.4 
This is done by the release of neurotransmitters; 
chemical substances that relay signals to other 
cells. Each neurotransmitter binds to another 
receptor, for instance; dopamine molecules attach 
to the receptors of dopamine.5 This initiates action 
in the target cells when they are coupled. The body 
eliminates or recycles them after neurotransmitters 
send their messages.2

Are they GABA and Glutamate? 
• An individual’s mathematical aptitude may be 

associated with the amounts of gamma-amino-
butyric acid (GABA) and glutamate in the brain, 
indicated by research.3

• To identify this, researchers tested and linked 
levels of these neurotransmitters with test results 
in children and adults.

• Children who were strong in mathematics prob-

ably had greater GABA levels in their brains and 
lower glutamate levels.

• In the meanwhile, the opposite for adults was 
true: lower levels of GABA and higher glutamate 
represented increased mathematical skills.

• The results imply that quantities of neurotrans-
mitters in the brain might forecast future math-
ematical skills.3

The study, led by cognitive neuroscience Professors, 
George Zacharopoulos and Roi Cohen Kadosh of 
Oxford University in the United Kingdom, examined 
GABAs and brain glutamate levels to see if those 
neurotransmitters might predict future mathematical 
abilities. While talking to Medical News Today, Dr. 
Kadosh said: “We have focused on GABA and gluta-
mate since it is thought that these neurotransmitters 
are main stakeholders in cognition, neuroplasticity, 
and learning. We chose mathematical ability since 
developing a real gift takes years (if at all). It is a 
complex cognitive ability. This confluence made the 
experiment highly interesting since we could show 
how GABA and glutamate contribute in a sophisti-
cated cognitive skill that takes years to develop.”4 
Prof. Kadosh and his colleagues observed not just 
a connection between these neurotransmitters, but 
also the changes in neurotransmitters as children 
grow into adults.
What are their Study Findings?
In the study, 255 individuals aged six to university level 
were analyzed and assessed for their performance 
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by two mathematical exams over a period of 1.5 
years. The test findings were then linked with the 
GABA and glutamate in their brain. Those youngsters 
with greater amounts of GABA - it is present in left 
intraparietal sulcus (IPS), a region of brain – got a 
better score in mathematical testing. Conversely, 
the high glutamate test results in the IPS were 
lower. However, the scientists observed the reverse 
in adults. Those with high glutamate levels in their 
brains had excellent arithmetic test values while 
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those with high GABA levels had lower score. After 
evaluating the subjects twice and 1.5 years apart, 
the researchers discovered that adults with reduced 
GABA performed well on the first arithmetic exam and 
also performed well on the second test.3,6

What does exactly findings mean?
The longitudinal approach used by the scientists 
aided them in forecasting future mathematical 
aptitude. The research also indicates that GABA and 
glutamate levels in the brain change later in puberty. 
This suggests that the role of these neurotransmitters 
vary as a person grows. “The most striking discovery 
was that the link between GABA and glutamate and 
mathematical competence was reversed from infancy 
to maturity,” said Dr. Roi Kohen. It demonstrates that 
the relationship between GABA and glutamate and 
skill acquisition/ ability differs with developmental 
stage and is age dependent.
Dr. Santosh Kesari, PhD and neuroscientist at the 
Providence St John’s Health Center in Santa Monica, 
California commented on the aforementioned study 
and said “we do know that things change during 
brain development, and the sensitivity of a brain 
area to a certain neurotransmitter may be altered as 
the brain develops and matures. So, even if it is the 
same transmitter, such as GABA or glutamate, the 
impacts on how those neurotransmitters may operate 
or affect the brain may change earlier in development 
versus later in development.”3

What is future potential of this study?
Prof. Kadosh advises care when using this data for 
real-world applications. Nonetheless, it has created 
a huge opportunity. He stated that: “Because his 
study only included healthy children, adolescents, 
and adults, it was too early to discuss clinical impli-
cations at this point.”
“It would be fascinating to observe how these results 
appear in people who have learning challenges, and 
whether manipulating GABA and/ or glutamate may 
enhance learning and education,” he added.3,4

Meanwhile, Dr. Kesari stated that there is an age 
dependence that might impact on how we teach or 
develop mathematical ability in both young and old 
children. The next step in this research might be to 

develop better approaches for teaching and assisting 
kids in learning arithmetic, as well as to investigate 
the prospect of developing learning interventions to 
improve cognition.5

“We are developing neurostimulation techniques to 
enhance learning and cognition. We investigate its use 
in clinical (children and adults) and non-clinical groups 
(only adults). Early literature has shown that various 
neurostimulation techniques can alter GABA and/ or 
glutamate levels. We believe that this study would 
pave the path for those people who are in the need 
of improving their learning and cognition abilities.”3
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