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This paper offers a comprehensive review of the potential therapeutic role of amino acids, specifically tyrosine and 
tryptophan, in treating addiction to psychoactive substances such as cocaine and amphetamine. Amino acids are 
fundamental to various physiological processes and serve as precursors to neurotransmitters like dopamine. This review 
hypothesises that amino acids could influence dopamine production in the brain, offering a novel treatment pathway for 
addiction. While preliminary human trials show promise, the exact mechanisms and potential side effects are not yet fully 
understood, particularly in the context of co-occurring mental health disorders.
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Abstract

Introduction
Amino acids serve as essential biomolecules, comprising 
amino groups (−NH3+), carboxylate groups (−COO‒), and a 
side chain (–R). Of the hundreds of amino acids identified or 
synthesised, only 20 commonly serve as the building blocks 
of proteins. With the exception of glycine, all α-amino acids 
are chiral molecules, featuring four distinct substituents 
attached to the α-carbon (Maloy & Hughes, 2013). Beyond 
their role as protein subunits, amino acids also function 
in osmoregulation, neurotransmission, and metabolic 
processes (Bhagavan & Ha, 2015).

Roles of amino acids in mental health
Psychoactive substances can be broadly categorised into 
several groups based on their primary effects on the central 
nervous system. Stimulants like cocaine and amphetamines 
elevate mood and increase energy, but they can also lead to 
anxiety and sleep disorders. Depressants such as alcohol 
and benzodiazepines have a sedative effect but can cause 
respiratory issues and dependency. Hallucinogens like LSD 
and psilocybin alter perception and can induce spiritual 
experiences, but they may also trigger psychological 
distress. Opioids like heroin and morphine are potent pain 
relievers but are highly addictive and can lead to overdoses. 
Lastly, cannabinoids like marijuana have a range of effects, 
including relaxation and altered perception, but can also 
impair memory and coordination. Each of these categories 
presents unique challenges and considerations in the context 
of addiction treatment.

Given the multifaceted roles of amino acids in physiological 
and biochemical functions, they also have significant 
implications for mental health. For instance, tryptophan 
serves as a precursor to serotonin [5-hydroxytryptamine 
(5-HT)], while phenylalanine and tyrosine act as precursors 
to catecholamine neurotransmitters such as dopamine, 
norepinephrine, and epinephrine. The synthesis rates of 
these neurotransmitters in the brain are highly dependent 
on the availability of their respective dietary precursors 
(Parker & Brotchie, 2011).

In addition to their primary roles as protein subunits, amino 
acids like tryptophan and tyrosine offer various other 
benefits, particularly in mental health. For example, dietary 
protein enriched in tryptophan has been shown to improve 
coping ability in stress-vulnerable subjects, likely through 
alterations in brain serotonin levels (Markus et al., 2000).

Tyrosine, another influential amino acid, serves as a 
precursor to norepinephrine (NE) and dopamine (DA). 
Studies in both animals and humans indicate that tyrosine 
supplementation may mitigate stress-induced NE depletion 
and improve cognitive performance under stress (Deijen et 
al., 1999).While the focus here is primarily on tryptophan 
and tyrosine, other amino acids also exhibit beneficial effects 
on mood and cognitive function. 

Psychoactive Substances and their Impact on 
Mental Health

As previously discussed, psychoactive substances can be 
broadly classified into several categories, each with its 



Page | 2

Exploring the Therapeutic Potential of Amino Acids in the Treatment of Psychoactive Substance 
Addiction: A Comprehensive Review

Universal Library of Medical and Health Sciences

own unique challenges and considerations in the context of 
addiction treatment.

Psychoactive drugs significantly influence psychological 
processes such as cognition, perception, and emotion. 

Current treatments for addiction
Substance abuse is characterised by a pattern of compulsive 
use that leads to significant social, occupational, and 
interpersonal consequences (APA Dictionary of Psychology). 
Addiction refers to a state of psychological or physical 
dependence on alcohol or other drugs, and can also extend to 
behavioural disorders like internet and gambling addictions 
(APA Dictionary of Psychology).

Current treatments for addiction and substance abuse 
typically involve a combination of psychological, behavioural, 
and pharmacological interventions. Medications such as 
Naltrexone, Buprenorphine, and Methadone primarily target 
opioid receptors, while others like Vivitrol affect different 
brain regions. 

Current treatments often come with their own set of 
limitations, such as potential side effects, high costs, and 
the risk of developing resistance to or dependency on the 
medication itself. Moreover, these treatments may not be 
universally effective, requiring a more personalised approach 
for different individuals.

Psychoactive substances like cocaine have profound effects 
on dopaminergic systems, leading to neurotoxicity and other 
adverse effects (Jîtcă et al., 2021). These substances can either 
mimic, stimulate, or block the effects of neurotransmitters, 
leading to acute toxicity or chronic issues (Dias da Silva et 
al., 2021).

There is a strong correlation between neurotransmitter 
load and oxidative stress, particularly in the context of 
psychostimulant drug use. These drugs induce the release of 
monoamines, which are subsequently metabolised, leading 
to the production of reactive oxygen species (ROS) (Dias da 
Silva et al., 2021). 

Amino Acids in Mental Health and Addiction 
Treatment

Beyond the scope of addiction treatment, amino acids have 
been studied for their efficacy in treating various other mental 
health conditions. For example, L-tryptophan has been 
shown to be effective in managing symptoms of depression 
due to its role as a precursor to serotonin. Similarly, studies 
on branched-chain amino acids (BCAAs) have indicated their 
potential in reducing symptoms of mania in bipolar disorder 
(Fernstrom, 2005). Tyrosine has been researched for its 
role in improving cognitive functions under stress (Deijen 
et al., 1999). These studies suggest a broader therapeutic 
potential for amino acids, making them a subject of interest 
for comprehensive mental health research.

Amino acids act as the building blocks for neurotransmitters 

and play diverse roles in cellular energy balance and 
stability, according to research by Sato et al. (2020). For 
example, studies on branched-chain amino acids (BCAAs) 
have indicated a notable decrease in symptoms of mania in 
bipolar disorder patients (Fernstrom, 2005).

It is worth noting that amino acids are not just limited to their 
role in neurotransmitter synthesis; they also participate in 
other vital physiological processes. For instance, they are 
essential for protein synthesis, immune function, and even 
the regulation of blood sugar levels. Their multifaceted roles 
make them a subject of ongoing research in the fields of 
neuroscience and metabolism.

Certain amino acids, such as L-tryptophan, have intricate 
metabolic routes that are crucial for both brain protection 
and the regulation of the gut-brain axis (Liaqat et al., 2022). 
In a similar vein, L-tyrosine, which serves as a starting 
point for catecholamines, has been found to enhance 
cognitive abilities, particularly under stressful conditions 
(Bloemendaal et al., 2018).

While the potential benefits of amino acids in treating 
addiction are promising, it is crucial to note that not all 
amino acids have been thoroughly studied. Therefore, their 
use should be approached with caution due to potential side 
effects (Dias da Silva et al., 2021).

Limitations and future directions
Despite the promising evidence supporting the role of amino 
acids in addiction treatment, there are several limitations 
that need to be addressed. First, not all amino acids have 
been thoroughly studied for their effects on addiction, 
leaving gaps in our understanding of their full therapeutic 
potential. Second, the long-term effects and potential side 
effects of amino acid supplementation are not yet fully 
understood, particularly in the context of complex mental 
health disorders. Future research should aim to fill these 
gaps by conducting more comprehensive studies, including 
randomised controlled trials, to ascertain the safety and 
efficacy of amino acids as an adjunct therapy in addiction 
treatment.

Moreover, future studies should focus on specific amino acids 
that have shown preliminary promise but have not been 
extensively studied in the context of addiction treatment. 
For instance, the role of amino acids like L-theanine and 
L-glutamine could be explored further. Additionally, research 
could also delve into the synergistic effects of combining 
multiple amino acids in treatment regimens. Longitudinal 
studies are also needed to assess the long-term safety 
and efficacy of amino acid supplementation in diverse 
populations.

Conclusion
The existing literature suggests that amino acids could 
serve as adjunct treatments in addiction therapy. They play 
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a crucial role in neurotransmitter production and have 
neuroprotective effects. However, further research is needed 
to fully understand their mechanisms of action and potential 
side effects. Given the promising preliminary evidence, more 
research is urgently needed to confirm the efficacy of amino 
acids in addiction treatment. These amino acids have shown 
promise not only in alleviating symptoms of addiction but 
also in improving mental health conditions like depression 
and stress, which often co-occur with substance abuse. The 
implications of these findings are twofold: First, they suggest 
that amino acids could be incorporated into a more holistic, 
patient-centered approach to addiction treatment. Second, 
they underscore the need for further research to validate 
these preliminary findings and to explore the mechanisms 
by which amino acids exert their effects.
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