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INTRODUCTION

Addiction is a complex and multifaceted phenomenon that
impacts individuals worldwide, irrespective of age, gender,
or socioeconomic status. While various factors contribute
to the development and perpetuation of addiction, one
neurotransmitter that has garnered significant attention in
understanding addictive behaviours is dopamine. Dopamine,
often dubbed the “feel-good” neurotransmitter, plays a
crucial role in the brain’s reward system and is implicated in
the reinforcement of addictive behaviours across different
substances and activities. Understanding Dopamine is very
important since Dopamine is a neurotransmitter that acts as
a chemical messenger in the brain, facilitating communication
between neurons. It plays a central role in regulating mood,
motivation, pleasure, and reward. Dopamine is released in
response to pleasurable stimuli, signalling the brain to reinforce
behaviours associated with the experience. This reinforcement
mechanism is fundamental to learning and plays a pivotal role
in the development of addictive behaviours.

DESCRIPTION

One of the key pathways associated with addiction is the
mesolimbic dopamine system, often referred to as the brain’s
reward pathway. This pathway consists of neurons originating
in the ventral tegmental area (VTA) of the brain, which
project to various regions, including the nucleus accumbens,
amygdala, and prefrontal cortex. When an individual engages
in activities or consumes substances that elicit pleasure or
reward, dopamine neurons in the VTA are activated, leading
to the release of dopamine in the nucleus accumbens. This
release of dopamine reinforces the behaviour, making it more
likely to recur. In the context of addiction, substances such as
drugs of abuse (e.g., cocaine, opioids, nicotine) or behaviours
like gambling or gaming can hijack the brain’s reward system,
leading to dysregulation of dopamine signalling. Chronic
exposure to addictive substances or activities can result
in neuroadaptations within the reward pathway, leading

to tolerance, dependence, and compulsive drug-seeking
behaviours.

Dopamine’s involvement in addiction is multifaceted. On one
hand, acute drug use leads to a surge in dopamine levels,
producing intense feelings of pleasure and euphoria. Over
time, however, repeated drug exposure desensitizes dopamine
receptors and impairs the brain’s natural reward response. This
desensitization contributes to the development of tolerance,
where individuals require higher doses of the substance
to achieve the same effects. Additionally, chronic drug use
can lead to long-lasting changes in the brain’s structure and
function, making it increasingly difficult for individuals to
control their drug-seeking behaviours [1-4]. Furthermore,
cues or triggers associated with drug use can evoke dopamine
release in anticipation of the substance, contributing to
cravings and relapse even after periods of abstinence. This
heightened sensitivity to drug-related cues underscores the
role of dopamine in the persistent nature of addiction and the
challenges associated with maintaining sobriety.

CONCLUSION

Dopamine plays a central role in addiction pathways by
modulating the brain’s reward system and reinforcing addictive
behaviours. Understanding the intricate interplay between
dopamine signalling and addictive processes is crucial for
developing effective prevention and treatment strategies for
addiction. By targeting dopamine pathways, researchers aim to
develop interventions that can mitigate the reinforcing effects
of addictive substances and promote recovery and well-being
in individuals struggling with addiction.
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