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Abstract
Addiction and drug abuse disorders are characterized by chronic relapses, making treatment challenging. 

Research into the neural mechanisms underlying addiction offers valuable insights into recovery and treatment 
outcomes. This article explores the neural pathways involved in addiction, emphasizing the role of key brain regions 
such as the prefrontal cortex, limbic system, and striatum. Additionally, we examine neuroplasticity in recovery, 
and how treatment approaches like cognitive-behavioral therapy (CBT), pharmacotherapy, and neuromodulation 
can modify these pathways. Understanding the neurobiological basis of addiction is essential for developing more 
effective therapeutic interventions, improving patient outcomes, and potentially preventing relapses.
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Introduction
Addiction and drug abuse disorders present significant public 

health challenges, characterized by compulsive drug-seeking behavior, 
neuroadaptation, and relapse. These disorders are often accompanied 
by a loss of control, and individuals find it difficult to discontinue 
substance use despite adverse consequences. Recent advances in 
neuroscience have shown that addiction is not simply a behavioral 
disorder, but one rooted in profound changes in brain function 
and structure. Understanding the neural pathways that contribute 
to addiction can help elucidate why recovery is difficult and what 
mechanisms may support more successful treatment outcomes. This 
article aims to explore the key neural circuits implicated in addiction 
and how they contribute to drug-seeking behavior, withdrawal, and 
relapse. Additionally, it investigates how therapeutic interventions 
modulate these circuits to facilitate recovery. We will first provide an 
overview of the brain's reward system and addiction neurobiology, 
followed by a discussion on the recovery mechanisms and treatment 
approaches [1].

Neurobiology of addiction

Addiction alters brain circuits involved in reward, motivation, 
memory, and self-control. The following neural pathways are central to 
the development and maintenance of addiction: 

Mesolimbic dopamine pathway (reward system)

The mesolimbic dopamine pathway is a key player in the brain's 
reward system, linking the ventral tegmental area (VTA) to the nucleus 
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cycle. The insula integrates emotional and physiological information, 
contributing to the feeling of craving during withdrawal or drug-
related cues.
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