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Abstract:  

Gamma-aminobutyric acid (GABA) is a neurotransmitter that occurs naturally in the central 
nervous system and is important for inhibiting neural activity and maintaining a balance 
between excitatory and inhibitory signals in the brain. GABA supplementation is considered to 
have therapeutic benefits in treating neurological and psychiatric conditions, such as anxiety, 
sleep disturbances, and cognitive decline. It provides an overview of the role played by GABA 
in neurological functioning, mood modulation, sleep regulation, and performance on cognitive 
skills with particular stressors, such as anxiety, age, and, consequently, anxiety-induced stress 
and age-associated changes. Supplemental GABA may alleviate anxious behavior, may 
enhance NREM sleep quality in animal models and even preserve or rescue cognitive skills 
from being further compromised under these conditions. Although promising results have been 
obtained, there are still major limitations in animal models, such as variability in dosage, 
bioavailability concerns, and generalizability to humans. The review calls for standardized 
clinical trials, bioavailability studies, and long-term safety research to assess the full potential 
of GABA supplementation. The major findings show that GABA may be useful in a 
nonpharmacological treatment of conditions such as anxiety and cognitive decline, though 
more research is required to enable the assertion in human populations. 

Keywords: Gamma-Aminobutyric Acid (GABA), Dietary Supplement, Anxiety, Sleep Quality, 

Cognitive Function, Neurological Disorders. 

1. INTRODUCTION

Gamma-Aminobutyric Acid is a naturally 
occurring neurotransmitter in the brain, 
functioning to inhibit neural activity, 
relaxation, and reduce excitability within the 
central nervous system. As an inhibitory 

neurotransmitter, GABA maintains the 
equilibrium between excitatory and inhibitory 
signals in the brain, which has a crucial effect 
on cognitive functions, emotional regulation, 
and neurological well-being. GABA has 
attracted much attention over the past decade 
as a dietary supplement on account of the 
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reported effects that it has on neurological 
function and behavior [1]. This supplement is 
widely marketed in order to eliminate stress, 
anxiety, and for the improvement of sleep 
quality. Some other potential therapeutic 

applications of this compound have also been 
explored within the realm of various 
neurological disorders including epilepsy, 
depression, and cognitive decline.  

Figure 1: Gamma-Aminobutyric Acid (GABA) [2] 

Attention has been riveted to this supplement 
not only for its sedative impact on the brain 
but also for its wider connotations in mental 
health and behavior [3]. As the issues of the 
role of GABA continue to extend, there is 
growing significance in understanding how 
this supplementation affects neurological 
function, mood regulation, and behavior, in 
the formulations of therapeutic and preventive 
health strategies. 

1.1. Background Information and Context 

Gamma-Aminobutyric Acid (GABA) is the 
major inhibitory neurotransmitter in the CNS 
involved in neuronal excitability, a decrease 
in responsiveness to stress, and relaxation. It 
mediates through GABA-A and GABA-B 
receptors, in which synaptic transmission is 
modified and neural stability is maintained 

[4]. GABA is derived from glutamate by the 
action of the enzyme glutamate decarboxylase 
and is essential for mood regulation, sleep-
wake cycles, and cognitive processes. 
GABAergic transmission imbalance has been 
observed in neurological disorders such as 
anxiety, epilepsy, and insomnia, resulting in 
excessive neuronal activity [5]. Such an 
observation triggered interest in GABA 
supplementation as a dietary approach in 
supporting brain function and removing the 
symptoms associated with these conditions. 

1.2. Objectives of the Review 
• To determine whether GABA

supplementation is effective in
lowering anxiety-like behaviors in
animal models.
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• To look into how GABA
supplementation affects sleep quality,
particularly how it affects NREM
sleep phases and sleep latency.

• To evaluate GABA's capacity to
improve cognitive performance and
slow down cognitive aging.

• To investigate the mechanisms by
which GABA supplementation 
influences neuronal processes and
behavioral consequences, as well as
its bioavailability.

1.3. Importance of the Topic 

• Rising Prevalence of Neurological
Disorders: Stress-related disorders,
sleep disorders, and cognitive 
impairment are becoming 
increasingly prevalent, thus 
demanding alternative treatments [6]. 

• Pharmacological Treatments' 
Limitations: Most traditional 
medication for anxiety and sleep
disorders includes side effects, leading
to increased attention in recent years
on natural solutions such as 
supplementing with GABA.

• Insights from Animal Studies:
Research on rodent models provides
crucial insights into the 
neurophysiological effects of GABA
[7], helping understand its potential
applications before human clinical
trials.

• Chances of Non-pharmacological
interventions: If GABA

supplementation is deemed effective, 
GABA supplementation can come in 
as safe, natural interference for the 
interference of mental disorder, 
improvement in the quality of sleep, 
and improving cognitive functioning 
itself. 

The current review seeks to synthesize 
evidence from animal research to evaluate 
GABA's role as a nutritional supplement in 
neurofunction and behavior regulation. 

2. NEUROLOGICAL ROLE OF GABA
AND ITS THERAPEUTIC
POTENTIAL

Gamma-Aminobutyric Acid, or GABA, is 
one of the important neurotransmitters of the 
central nervous system in controlling 
neuronal excitability by equalizing excitatory 
and inhibitory signal activity. GABA remains 
the most critical inhibitory neurotransmitter in 
the central nervous system, playing key roles 
in most neurological and physiological 
functions, which include sleep control, mood 
management, and mental performance [8]. 
This section will go over the neurologically 
based action, mode of action, and therapeutic 
potential for the treatment of various 
neurological and psychiatric disorders related 
to GABA. 

2.1. GABA Action Mechanisms 

GABA-A and GABA-B receptors are two 
different receptor types through which GABA 
works primarily. 
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Figure 2: Mechanisms of GABA [9] 

These receptors have diverse functions in 
controlling neuronal activity: 

o GABA-A Receptors: GABA-A
receptors are ionotropic receptors. Their
activation allows Cl⁻ to flow into the
neuron, thus hyperpolarizing it and
preventing it from firing. Rapid 
inhibitory effects are important in
controlling excessive excitability of
neurons, especially those regions of the
brain that regulate stress and anxiety.

o GABA-B Receptors: These
metabotropic receptors operate through
intracellular signaling pathways which
ultimately lead to the inhibition of
neuronal firing [10]; they are mainly
involved in slow, sustained inhibition
and play important roles in synaptic

plasticity long-term and modulate 
neurotransmitter release. 

The GABA-A and GABA-B receptors 
therefore are crucial to maintaining 
homeostasis in the brain and thereby 
preventing over-excitability that leads to 
various types of neurological imbalances. 

2.2. GABA and Neurological Function 

The major role of GABA is to keep the 
excitatory neurotransmitters (like glutamate) 
and inhibitory signals in balance in the brain 
[11]. This balance is very important for 
cognitive and emotional functions, including: 

o Mood Regulation: GABA has been
considered crucial in modulating
anxiety, depression, and stress. This
inhibitory neurotransmitter controls
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excitatory neurotransmitters that 
usually lead to hyperarousal and 
agitation. Decreased levels of GABA 
have been directly related to mood 
disorders, particularly anxiety and 
depression [12]. 

o Sleep Regulation: GABA is
responsible for the induction and
maintenance of sleep because it is a
neurotransmitter that has a calming
effect on the brain. It facilitates the
onset of sleep by suppressing neuronal
activity that would otherwise keep the
brain alert. Deficient GABA activity
has been associated with sleep
disorders such as insomnia and sleep
disturbances.

o Cognitive Function: GABAergic
action is equally important for 
cognition, including aspects of 
attention, memory, and learning. An 
imbalance in the GABAergic 
signaling pathway can impair 
cognitive functions and has been 
suggested to be linked to Alzheimer's 
disease and age-related cognitive 
decline. 

2.3. Dysregulation of GABAergic Signaling 
in Neurological Disorders 

When GABAergic signaling 
is defective, the most common neurobehavio
ral outcomes of this kind
include neurological and psychiatric 
disorders 

Figure 3: Dysregulation of GABAergic Signaling [13] 

1. Anxiety and Stress: Anxiety
disorder is strongly connected to
decreased activity in GABAergic

receptors in the amygdala and other 
parts of the brain. In the human body, 
low levels of GABA have been 

84



 Journal of Pharmacology, Genetics and Molecular Biology (JPGMB)  
 ISSN: 3049-3757 | Vol. 01 Issue 01, February 2025 | pp. 80-101 

 Journal of Pharmacology, Genetics and Molecular Biology (JPGMB)  

 ISSN: 3049-3757 | Vol. 01 Issue 01, February 2025 | pp. 80-101 

linked to increased levels of stress 
reactions, arousal, and other 
manifestations that cause anxiety and 
panic attacks. 

2. Epilepsy: Abnormal electrical
activity in the brain is the 
characteristic of epilepsy, and this
normally results from impaired 
GABAergic inhibition. A reduction
in the function of GABA receptors or
a lack of GABA release can make
neurons more susceptible to
excessive firing, which causes
seizures. Many anticonvulsants drugs
work by enhancing GABAergic
signaling, bringing back balance, and
preventing seizure activity.

3. Sleep Disorders and Insomnia:
Sleep disorders, especially insomnia,
are often related to reduced
GABAergic activity [14]. Since
GABA is crucial in inducing
relaxation and sleep onset, a
deficiency in GABA can cause
difficulties in falling asleep,
maintaining sleep, and attaining
restorative rest.

4. Neurodegenerative Disorders:
Such a dysfunction of GABAergic
mechanisms has been observed in
disorders such as Alzheimer's disease
and Parkinson's disease. In
Alzheimer's, for example, GABA
receptors have decreased remarkably,
causing significant cognitive
impairment and memory loss. In the
case of Parkinson's disease,
disruption of the pathways of

GABAergic mechanism impacts the 
motor coordination. 

2.4. Animal Studies: Insights into GABA's 
Role in Neurological Function 

Animal models have contributed significantly to 
understanding GABA's role in neurological 
func�ons [15]. Studies on rodent models have 
been crucial in elucida�ng how GABA func�ons 
in the brain, affec�ng brain func�on and 
behavior: 

o Anxiety Models: Studies on rodents
have demonstrated that lowered
GABA levels in the brain, especially
in the amygdala, are associated with
increased anxiety and stress responses
[16]. Animals with reduced
GABAergic inhibition have increased
behavioral manifestations of anxiety,
including heightened startle responses
and avoidance behaviors.

o Epileptic Models: The mouse models
for epilepsy have been able to
establish that lessened GABAergic
inhibition resulted in increased
neuronal excitability and rendered the
brain more prone to seizure activity.
This established that GABA played a
vital role in keeping the neural
environment stable and preventing
seizures by avoiding hyperexcitatory
neuronal firing.

o Cognitive and Memory Models:
Rodent studies have also established
that GABA plays a role in the
modulation of synaptic plasticity and
memory consolidation. Disturbances
in GABAergic activity in particular
parts of the brain, including the
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hippocampus, impair the process of 
learning and memory. 

2.5. Therapeutic Potential of GABA 
Supplementation 

Given the critical role of GABA in 
maintaining the function and stability of the 
brain, GABA supplementation has been 
examined as a therapeutic approach for 
several neurological and psychiatric 
disorders: 

o Relief from Anxiety and Stress:
Several studies have focused on
GABA supplements in alleviating
anxiety and promoting relaxation
[17]. Initial clinical trials indicated
that oral supplementation of GABA
might help decrease the symptoms of
anxiety and stress; however, much
more research needs to be done to
validate the efficacy and mechanisms
of action of this supplement in
humans.

o Seizure Control: One target for the
development of anticonvulsant drugs
is enhancing GABAergic activity.
Some studies investigated 
supplements containing GABA as
adjunctive treatment in epilepsy,
which seemed to have encouraged
results in terms of seizure frequency
and severity reduction.

o Sleep Disorders: GABA is 
commonly sold as a sleep inducer
because it is known to relax the
nervous system [18]. Researchers
have reported that GABA 
supplements increase sleep quality
and decrease the amount of time taken

to fall asleep in people suffering from 
insomnia or other forms of sleep 
disorder. 

o Cognitive Enhancement: Because of
its role in cognitive function, the
interest lies in using GABA
supplementation for the enhancement
of memory, attention, and overall
brain health. Some preliminary
studies have suggested a positive
effect on cognitive performance with
GABA supplementation, especially in
those individuals who experience age-
related cognitive decline.

3. EFFICACY OF GABA 
SUPPLEMENTATION 

Gamma-Aminobutyric Acid (GABA) 
supplementation has been in the limelight 
recently due to its therapeutic potential on 
anxiety, sleep quality, and cognitive function. 
Studies on animals have been useful in 
understanding how GABA supplementation 
affects behavior, neurological processes, and 
stress responses. The subsequent sections 
elaborate on the effects of GABA 
supplementation on reducing anxiety, 
improving sleep quality, and enhancing 
cognitive performance in animal models [19]. 

3.1. Anxiety Reduction Through GABA 
Supplementation 

Animal models of anxiety research have 
looked at how supplementation with GABA 
reduces anxiety-like behavior. Being the 
principal inhibitory neurotransmitter in the 
CNS, GABA functions play a pivotal role in 
modulating neural excitability and the 
modulation of emotional response. 
Imbalances in GABAergic transmission are 
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considered one of the causative factors in the 
etiology of anxiety and other mood disorders 

and could therefore serve as a target for 
therapeutic intervention. 

Figure 4: GABA impact on Nervous System [20] 

Stress-Induced Anxiety in Mice: Mice 
models are often applied for the examination 
of anxiety-like behavior, in particular, in a 
paradigm of elevated plus maze, being one of 
the most broadly applied paradigms for this 
task. In such an experiment, the mice placed 
into the EPM with open and closed arms 
undergo observation under behavior 
monitoring conditions. The time spent on the 
open arms is said to be a reduced anxiety 
measure. Animals generally keep away from 
open arms because of possible danger. From 
the mice models, GABA supplementation 
reduces anxiolytic behavior as compared to 
controls due to the fact that in the EPM, 
animals exhibit a significantly longer time in 
open arms and more exploration. The fact of 

spending time here shows that it has an 
anxiolytic effect. 

Corticosterone Levels and Stress 
Modulation: Corticosterone is a hormone that 
is released in the body due to stress and, 
therefore, measured in animal studies as an 
indicator of the physiological response to 
stress [21]. High levels of corticosterone are 
associated with chronic stress and anxiety. 
The supplementation of GABA has been 
shown to lower the levels of corticosterone in 
animal studies, thus indicating a role in stress 
response moderation. GABA seems to help 
alleviate the physiological effects of stress 
and anxiety by reducing the secretion of 
corticosterone. This effect adds further 
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credence to GABA as a potential anxiolytic 
agent, which would be useful for chronic 
anxiety and stress disorders. 

GABA Receptors and Anxiety Modulation: 
The mechanism through which GABA helps 
to decrease the level of anxiety is still 
believed to take place through GABA-A 
receptor action in the brain. Binding of GABA 
to this receptor opens the chloride channels of 
the neurons for the influx of chloride ions. 
This results in hyperpolarizing the neurons 
with an inhibiting effect on firing, thereby 
leading to reduced neuron excitability, 
response to stressors, and giving a feeling of 
calmness [22]. GABA's inhibition of neural 
activity in the amygdala, a part of the brain 
involved in emotion regulation, plays a 
significant role in the modulation of anxiety 
and fear responses. 

3.2. Improvement in Sleep Quality via 
GABA Supplementation 

Another area under active research is the role 
of GABA in sleep regulation, as this 
neurotransmitter has been shown to exhibit 
sedative and sleep-promoting effects. Sleep 
disturbance is generally associated with 
elevated levels of stress, anxiety, and 
cognitive dysfunction, such as insomnia and 
fragmented sleep [23]. Thus, the 
supplementation of GABA is being explored 
as a means of improving the quality of sleep 
through relaxation and reduced time spent 
before falling asleep. 

Reduction in Sleep Latency: One of the 
primary markers of quality sleep is sleep 
latency, the time taken to fall asleep. The 
increased sleep latency is the hallmark 

symptom of insomnia and other sleep 
disorders. GABA supplementation in rats was 
reported to reduce sleep latency in rat studies. 
Rat studies involving sleep disorders that 
were artificially induced in them 
demonstrated that supplementation with 
GABA accelerates the sleep transition from 
wakefulness. This was more pronounced in 
the rats whose anxiety or stress was 
experimentally induced, states known to be 
sleep onset impeding. 

By reducing the time it takes for animals to 
fall asleep, GABA supplementation may 
provide a solution to sleep-onset insomnia, 
which is often triggered by anxiety or stress. 
The ability of GABA to promote sleep 
initiation could be beneficial for individuals 
suffering from sleep disturbances related to 
chronic anxiety or mental health disorders. 

Enhancement of Non-Rapid Eye Movement 
(NREM) Sleep: NREM sleep is vital for 
restorative processes, including physical 
restoration, memory consolidation, and 
immune system function. In the context of 
NREM sleep, slow-wave sleep (SWS), more 
popularly referred to as deep sleep, is 
especially involved in cognitive functions, 
such as memory consolidation and learning. 
Studies utilizing EEG recordings of brain 
activity during sleep demonstrated that the 
addition of GABA dramatically increases 
activity in delta waves, a common feature of 
the deep, restorative NREM sleep [24]. This 
would mean that GABA supplementation 
increases the quality of sleep due to increased 
duration in deep sleep stages. 

In one study, rats that received GABA showed 
greater delta wave activity than controls, 
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suggesting GABA promotes sleep that is more 
restorative. Promotion of deeper sleep could 
have many benefits - aside from improving 
quality, it would also boost cognitive function 
and physiological health. 

Mechanism of Action: Most GABA-induced 
enhancement of sleep arises from its function 
on GABA-A receptors dispersed throughout 
several loci of the brain controlling sleeping 
and waking mechanisms. It depresses nerve 
impulses through an effect to bind with 
receptors where it induces neuronal 
hyperpolarization that discourages further 
activation of the neural. By blocking a few 
neural circuits, the ones that participate in 
arousal and wakefulness, this makes the entry 
into sleep a smoother transition for the brain. 
GABA action at the hypothalamus, where this 
sleep-wake cycle regulation resides, plays an 
important role in the initiation and 
maintenance of sound sleep. 

3.3. Cognitive Function and Memory 
Enhancement via GABA 
Supplementation 

However, GABA supplementation is also 
used to possibly improve cognitive functions, 
such as memory and learning. Changes in the 
human body are inevitable upon aging, stress, 
and other many factors that impair cognitive 
abilities [25]; however, GABA 
supplementation is one of those means that 
might help in preserving cognitive function 
under stressful conditions. 

Cognitive Impairment in Aging Rodents: 
Aging is accompanied by a reduction in 
cognitive function, including memory, 
learning, and attention. Studies with aging 

rodents have found that supplementation with 
GABA improves the cognitive performance 
of aging rodents, especially in memory-
related tasks. For instance, rats challenged 
with maze task or other memory tasks were 
more successful when supplemented with 
diets enriched with GABA. This implies that 
GABA can serve as an antioxidant that helps 
to protect against age-related cognitive 
decline and improves the ability of older 
animals to learn. 

Improved Performance in Stressful 
Conditions: Chronic stress is an established 
factor with adverse effects on cognitive 
function. In animal experiments, chronic 
stress has been established to impair memory 
and learning, thereby often leading to failure 
in navigating spatial tasks [26]. However, it 
has been noted that GABA supplementation 
reverses the impairments of cognition caused 
by chronic stress. Some rats that were put 
under chronic stress showed significant 
improvement in maze tasks when supplied 
with GABA supplements, indicating GABA 
plays a positive role in maintaining cognitive 
function even in stressful conditions. 

Mechanism of Action in Cognitive 
Enhancement: The mechanisms by which 
GABA supplementation improves cognitive 
performance are still emerging, but the belief 
is that GABA's inhibitory action on neural 
activity might give way to the preservation of 
cognitive properties. GABA tends to maintain 
the excited versus inhibitory 
neurotransmission equilibrium in the brain, 
which is the basis for proper operation in the 
brain. GABA reduces excessive excitability 
and prevents neurons from overstimulation, 

89



 Journal of Pharmacology, Genetics and Molecular Biology (JPGMB)  
 ISSN: 3049-3757 | Vol. 01 Issue 01, February 2025 | pp. 80-101 

 Journal of Pharmacology, Genetics and Molecular Biology (JPGMB)  

 ISSN: 3049-3757 | Vol. 01 Issue 01, February 2025 | pp. 80-101 

which might thus enhance the memory 
encoding/retrieval capacity of the brain. 
Furthermore, GABA’s role in reducing stress 
and anxiety likely contributes to a more 
conducive environment for learning and 
memory consolidation. 

4. CRITICAL EVALUATION AND 
THEMATIC ANALYSIS

While animal studies of GABA 
supplementation are valuable in pointing out 
its possible therapeutic benefits, one must 
critically review the strengths and weaknesses 
of these studies. There is a need to understand 
better GABA's role in neurological function, 
stress regulation, sleep enhancement, and 
cognitive performance to improve its 
application in clinical practice. This next 
analysis goes deeper into the strengths and 
weaknesses of the current body of research as 
well as does a thematic analysis of GABA's 
effects in animal models [27]. 

4.1. Strengths of Animal Studies on GABA 
Supplementation 

Animal models, especially rodents, have 
played a crucial role in studying the 
neurobiological and behavioral effects of 
GABA supplementation. Some benefits of 
such studies include controlled experimental 
conditions, real-time biological changes that 
can be observed, and mechanistic pathways to 
be explored. 

→ Controlled Experimental Designs

One of the strong points of animal studies on 
GABA supplementation is the use of 
rigorously controlled experimental designs. 
Dosage levels of GABA, methods of 

administration, and environmental conditions 
may all be varied, thus allowing for thorough 
assessments of neurological effects. This is 
particularly crucial when studying complex 
systems like neurotransmission and brain 
activity, where methodology variation can 
significantly influence outcomes [28]. 

In, for example, anxiety-reduction research 
studies, controlled settings remove GABA 
supplementation's effects on both genetic and 
environmental factors that would affect the 
conclusion of the outcome. Therefore, one 
comes up with a better conclusion regarding 
the possibility of using GABA as an 
anxiolytic agent. 

→ Standardized Dosing Protocols

One more strength is standardizing the dosage 
of GABA across experiments that will allow 
different studies to compare their results with 
one another. It enables scientists to study 
GABA's action at different concentrations, 
followed by the determination of the result of 
these treatments on animal behavior and brain 
activity patterns, as well as physiological 
biomarkers such as the concentration of 
corticosterone. Dosing protocols ensure 
effective therapeutic dosages for subsequent 
studies and perhaps even clinical trials. 

→ Mechanistic Insights

Studies in animals have greatly been 
beneficial to understanding mechanistically 
how GABA functions in pathways that it 
impacts. It helps to identify how stress, sleep, 
and cognitive performance can be influenced. 
By studying these specific regions in the brain 
that have been affected in GABAergic 
transmission, like the amygdala for emotional 
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regulation and the hippocampus for memory, 
understanding mechanisms of how to use 
GABA supplementation in a neurological 
disorder would be maximized. 

For example, the study of GABA effects on 
stress-induced behaviors in rodent models has 
provided insights into how GABAergic 
signaling interacts with the hypothalamic-
pituitary-adrenal (HPA) axis, central to the 
response to stress. Such knowledge is critical 
in understanding the potential of GABA as an 
alternative or adjunctive treatment for anxiety 
disorders, depression, and other stress-related 
conditions. 

4.2. Weaknesses and Limitations of Animal 
Studies on GABA Supplementation 

There are serious weaknesses and limitations 
that must be addressed in further research, 
even though animal studies provide valuable 
insights. Such weaknesses and limitations 
might impact the reliability and 
generalizability of the findings, particularly 
when translating data from animals into 
human clinical applications [29]. 

→ Variability in Dosage and 
Administration Methods 

The primary drawback in GABA 
supplementation research is that dosages and 
methods of administration vary considerably 
from one study to another. Oral GABA 
supplementation is used in some studies, 
whereas others apply injections or other forms 
of delivery systems. These variations in 
administration method may alter GABA's 
bioavailability, ability to penetrate the blood-
brain barrier, and neurological consequences 
thereafter. 

For example, orally administered GABA 
studies are complicated by the poor 
bioavailability of the compound. GABA is a 
relatively large molecule that is not easily 
transferred across the BBB, thus it cannot 
have a direct effect on brain function if 
administered orally. Some studies have used 
higher doses or alternative routes of 
administration, such as intranasal GABA, but 
results are inconsistent. 

Variation in dosage also complicates the 
interpretation of study outcomes. Different 
dosages of GABA result in varying effects, 
and some studies have reported favorable 
outcomes at relatively low dosages; on the 
other hand, other dosages require higher 
dosages for the manifestation of apparent 
changes. Variability such as this has 
necessarily raised questions about optimal 
dosage of GABA supplementation and a dose-
response that will apply across different 
animal models. 

→ Uncertainty Regarding
Bioavailability

As mentioned, the biggest issue with GABA 
supplementation research is its 
bioavailability. GABA is known to play a 
major role in CNS functioning, but whether it 
crosses the BBB or not is debatable. There 
have been studies showing that GABA can 
influence brain activity if administered in a 
specific manner, for example, intranasally. 
However, how it actually penetrates the brain 
is not clear. 

Oral GABA supplementation is a common 
practice in the research setting, but it is 
generally believed that GABA does not cross 
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the BBB in significant amounts when 
administered orally. This raises the question 
of whether the observed positive effects are 
related to peripheral or central GABAergic 
actions. Further studies should also be more 
directed toward a better understanding of the 
interaction of GABA with the BBB as well as 
whether alternative delivery methods, such as 
liposomal or nanotechnology-based 
formulations, could enhance its 
bioavailability. 

→ Generalizability of Animal Models
to Humans

Animal models are important in the study of 
neurological processes, but the findings of 
such studies in animals are not always 
translatable to humans. Rodent models cannot 
reproduce the human neurobiology in totality, 
especially when it comes to GABAergic 
systems and their interaction with other 
neurotransmitter systems. Thus, although 
animal studies provide evidence about 
possible therapeutic purposes, GABA 
supplementation in human clinical trials has 
the requirement to confirm safety and efficacy 
for neurological treatment. 

4.3. Thematic Analysis of GABA’s Effects 
in Animal Models 

A thematic analysis of GABA effects in 
animal models shows several points of 
interest mainly concerning its implications for 
mental health, sleep disorders, and cognitive 
performance. These themes will help draw a 
framework over the generalization of GABA 
supplementation in neurological studies [30]. 

→ GABA and Mental Health

One of the best-supported themes in animal 
research is the role of GABA in mental health, 
particularly how it is effective as an 
anxiolytic. Experiments on rodents subjected 
to stressful environments continue to 
demonstrate that supplementation with 
GABA reduces anxiety-like behaviors. 
Effects are more pronounced in models of 
chronic stress, demonstrating that GABA 
supplementation lowered levels of stress 
hormones such as corticosterone and reduced 
the physiological impact of anxiety. 

This evidence places GABA as one of the 
most promising therapeutic agents for stress-
related disorders including generalized 
anxiety disorder, panic attacks, and post-
traumatic stress disorder (PTSD). 
Nevertheless, more research needs to be done 
to confirm if such effects also extend into 
human populations specifically in those who 
experience chronic anxiety disorders. 

→ GABA and Sleep Disorders

The other significant theme is GABA's role in 
sleep disorder management. In animals, 
studies have clearly indicated the involvement 
of GABA in increasing stages of deep sleep, 
especially NREM type sleep. Such results 
indicate that supplementation of GABA could 
be utilized as a non-pharmacological 
alternative to pharmacological sleep agents, 
which are usually associated with side effects 
and dependency. 
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Figure 5: GABA and Sleep Disturbance [31] 

Given the near-ubiquity of sleep disturbance, 
that affects individuals with insomnia, sleep 
fragmentation, and others, GABA 
supplementation holds a promise as a safe and 
effective therapeutic approach to better 
improve sleep quality without recourse to 
prescription sedatives, except that this needs 
human trials to confirm the discovery and to 
establish optimal dosages and safety. 

→ GABA in Cognitive Performance

Studies on the effect of GABA on cognitive 
functions indicate that GABA may also play a 
beneficial role in attenuating cognitive 
impairment, especially in animal models 
related to aging. The data from these studies 
show that supplementing with GABA 

enhances retention of memory and learning 
capabilities even when chronic stress or age-
related impairments in cognitive function are 
present. Such results may now provide a 
pathway for the application of GABA as a 
potential cognitive enhancer, especially in 
Alzheimer's disease or age-related memory 
decline. 

Preliminary data on cognitive performance 
indicates that GABA may help to maintain 
cognitive function under stress, thereby 
improving memory and learning outcomes. 
However, much more research is required to 
determine whether supplementation with 
GABA can prevent or slow cognitive decline 
in humans. 

Table 1: Research Studies on GABA Supplementation in Animal Models 

References Title Topic Covered Research Study 

Boonstra, E., 
et al. (2015) 

[32] 

Neurotransmitters as food 
supplements: The effects of GABA 

on brain and behavior 

GABA and 
Behavior 

Examined the anxiolytic effects of 
GABA supplementation on 
rodents subjected to stress, 

showing reduced anxiety-like 
behaviors. 
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Hou, D., et al. 
(2024) [33] 

Gamma-aminobutyric acid (GABA): 
A comprehensive review of dietary 
sources, enrichment technologies, 
processing effects, health benefits, 

and its applications 

GABA in 
Health 

Investigated various methods of 
GABA supplementation and their 

impact on neurological and 
physiological health in animal 

models. 
Lim, L. W., & 

Aquili, L. 
(2021) [34] 

GABA supplementation negatively 
affects cognitive flexibility 

independent of tyrosine 

GABA and 
Cognitive 
Function 

Focused on how GABA 
supplementation affects cognitive 
flexibility in rodents, showing a 

negative impact on cognitive 
performance at higher dosages. 

Naureen, Z., et 
al. (2022) [35] 

Dietary supplements in neurological 
diseases and brain aging 

GABA in 
Neurological 

Diseases 

Studied the role of GABA in 
aging-related cognitive decline 

and its potential as a 
neuroprotective agent in animal 

models. 
Rashmi, D., et 
al. (2018) [36] 

γ-aminobutyric acid (GABA): 
Biosynthesis, role, commercial 

production, and applications 

GABA 
Production and 
Applications 

Reviewed GABA’s biosynthesis 
and its potential role in therapeutic 

applications, highlighting its 
importance in stress reduction and 

sleep regulation. 

Diana, M., et 
al. (2014) [37] 

Gamma-aminobutyric acid as a 
bioactive compound in foods: A 

review 

GABA as 
Bioactive 

Compound 

Explored GABA’s role as a 
bioactive food compound and its 

effects on brain activity and 
behavior in animal models. 

5. DISCUSSION

The findings by the studies selected for 
review suggest that GABA supplementation 
has remarkable promise as therapeutic 
intervention for any of the given neurological 
and behavioral condition, especially about 
anxiety, sleeping disorders, or cognitive 
decline, but the implication of the outcomes 
must be stated in the limits of the relative 
strengths, limitations, and even gaps found for 
the animal experiments. This last section 

discusses the significance and implications 
and highlights the existent research gap and 
gives a suggestion regarding future research 
orientations. 

5.1. Interpretation and Analysis of 
Findings 

Studies in this review always point to the 
potential effects of GABA in alleviating 
anxiety-like behaviors in animal models, 
improving sleep quality, and enhancing 
cognitive performance. The evidence for 
anxiolytic effects of GABA is strongest, as 

94



 Journal of Pharmacology, Genetics and Molecular Biology (JPGMB)  
 ISSN: 3049-3757 | Vol. 01 Issue 01, February 2025 | pp. 80-101 

 Journal of Pharmacology, Genetics and Molecular Biology (JPGMB)  

 ISSN: 3049-3757 | Vol. 01 Issue 01, February 2025 | pp. 80-101 

several studies demonstrated that 
supplementation with GABA decreased 
anxiety-like behavior in rodents placed under 
stress-inducing conditions [38]. Such a 
finding would position GABA as an important 
agent in the control of anxiety disorders such 
as generalized anxiety disorder, PTSD, and 
panic disorders. In addition, the report of 
better sleep architecture, especially deep sleep 
(NREM), following GABA supplementation 
is indeed promising. The observed increase in 
delta wave activity in EEG recordings after 
GABA supplementation supports the 
potential of GABA as a non-pharmacological 
treatment for sleep disorders, with no such 
attached risks with conventional sedatives and 
hypnotics, which are associated with adverse 
side effects and dependency. 

Another impressive finding of the research is 
the indication that GABA supplementation 
may potentially protect against or attenuate 
cognitive decline in aging models. This 
suggests that GABA may be important for 
cognitive reserve, based on improvements in 
learning and memory under stressful or age-
related conditions, which makes this a very 
relevant study for the conditions known as 
Alzheimer's disease and other dementias, 
whose pathophysiology involves loss of 
cognitive function. However, variability in 
dosing protocols and administration methods 
along with uncertain bioavailability of orally 
administered GABA will be considered for 
interpreting these results. Although several 
studies have yielded very promising results, 
lack of standardization in the study design and 
dosage protocols creates complications in 
generalizing the findings. 

5.2. Implications and Significance 

The potential therapeutic outcomes of GABA 
supplementation, as elucidated in these 
experiments, have broad implications that go 
beyond both clinical practice and public 
health. When applied in human clinical 
studies, GABA may provide a new 
nonspecific and nonpharmacological 
treatment for persons with anxiety, sleep 
disturbances, and cognitive decline. This is 
especially pertinent because such conditions 
are increasingly diagnosed within the global 
population, particularly among the elderly 
[39]. In the context of anxiety and stress-
related disorders, GABA could potentially be 
one of the useful alternatives to traditional 
drug treatments, particularly benzodiazepines 
and anti-depressives, which typically come 
with side effects and a strong possibility of 
being dependent. Such properties of 
modulating the response to stress through 
reducing anxiety-like behaviors make it an 
adjunct treatment or even useful for use by 
itself in disorders related to anxiety. 

For sleep disorders, evidence indicates that 
GABA supplementation enhances 
architecture of sleep as well as its deep phases 
with improved quality thus potentially leading 
towards novel treatments by bypassing 
adverse effects associated with the long term 
prescription sleep medicines. Since it is not a 
habit-forming substance, this makes GABA a 
good drug alternative for persons with chronic 
sleep problems or disturbances. Cognitive 
function might be changed as informed new 
ways to keep older populations healthy and 
preserve their cognitive function. GABA 
supplementation, as related to age-associated 
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cognitive decline that has now emerged as a 
critical public health problem, could therefore 
delay or perhaps arrest the development of 
impairments that otherwise reduce the quality 
of life of aging populations. 

5.3. Gaps in Current Research 

Despite all the promising outcomes, some 
critical gaps still persist in the current research 
that include: 

1. Heterogeneity in Dosing and
Administration: The other major
issue with the dosages and methods of
GABA administration between
studies is the heterogeneity. There is a
need for further research focusing on
homogenizing dosing and 
administration protocols across 
different studies to allow reliable
comparability between studies and
finding the optimum therapeutic dose
for the conditions under study [40].

2. Bioavailability of Oral GABA: It is
a question as to whether oral ingestion
is a viable route for the passage of
noticeable amounts of GABA across
the blood-brain barrier. Most studies
have used supplemental oral GABA,
but their results vary and indicate that
perhaps another method of
administration, such as intranasal or
liposomal formulations, would be
necessary for delivery to the brain.
The pharmacokinetics of GABA must
be studied further for clarification on
this point.

3. Long-Term Effects and Safety: Most
short-term results are measured by
various studies; little is known about

long-term GABA supplementation 
effects. Future researches should, 
therefore, look more into chronic 
GABA use and determine potential 
tolerance, dependency, or long-term 
side effects. 

4. Mechanisms of Action: Although
animal studies have shed light on
some mechanisms by which GABA
operates, much is still unknown.
Future research should focus more on
the particular neuronal pathways and
receptors involved, as well as
interactions between GABA and other
neurotransmitter systems, to elucidate
its full therapeutic potential.

5.4. Future Research Directions 

There are several potential directions for 
future research into GABA supplementation: 

1. Standardized Clinical Trials: The
lack of uniformity in dosing and
means of administration calls for
studies with proper clinical designs
that use standardized dosing
procedures and consist of a well-
calculated method of administration to
standardize the whole procedure. This
would ensure an agreed-upon protocol
for the medical application of GABA
supplementation.

2. Bioavailability Studies: There is a
greater need for studying the
bioavailability of GABA and, more
precisely, its blood-brain barrier
penetration after oral administration.
Investigation of alternative routes of
delivery of GABA like intranasal or
liposomal formulations may offer new
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avenues toward enhancing the 
therapeutic efficacy of GABA. 

3. Safety and Long-Term Studies:
Long-term studies on chronic use of
GABA supplementation should be
done to really understand the safety
profile in-depth. The long-term
studies would examine potential risks
such as tolerance, dependence, and
adverse effects correlated with 
chronic supplementation.

4. Mechanistic Research: The precise
mechanisms by which GABA acts in
the brain should be understood in
order to make optimal use of its
therapeutic potential. Future studies
could focus on GABA's role in
modulating various neurotransmitter
systems, effects on brain regions
involved in stress, sleep, and
cognition, and potential interactions
with other pharmacological agents.

5. Human Clinical Trials: Ultimately,
the clinical trials on human subjects
would provide a validation for the
findings obtained in animal models.
These must be population-targeted
studies in areas of anxiety disorders,
sleep disturbances, or cognitive
decline due to age, etc., to help
understand how the supplement of
GABA could most appropriately be
included in practice.

6. CONCLUSION

This review focuses on the promising therapeu�c 
approach GABA supplementa�on for the 
management of neurological and psychiatric 
condi�ons, specifically anxiety, sleep 
disturbances, and cogni�ve decline. The animal 

evidence shows that GABA could have a vital 
role in stress regulation, improvement in sleep 
quality, and maintenance of cognitive 
function in adverse conditions. There are still 
several limitations in GABA 
supplementation, such as inconsistent 
dosages, issues of bioavailability, and clinical 
validation requirements, before GABA can be 
recommended to a large number of people for 
use. This is where there should be a well-
standardized clinical trial for it, with an 
alternative route of delivery for increased 
bioavailability and long-term safety and 
efficacy studies. The future research shall 
focus on closing the gaps, which would 
enable the proper utilization of GABA in 
therapeutic approaches related to anxiety, 
sleep disorders, and cognitive impairments. 
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