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Neurobiology of Addiction Based on Neuroimaging Evidence
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Substance addiction is a chronically relapsing disorder that has been characterized by a vicious cycle composed of intoxication, craving/
anticipation, withdrawal, and response inhibition/bingeing. Here we summarize the findings from neuroimaging studies in addiction
according to these behavioral components and suggest the integrated neurobiological model of drug addiction and related brain cor-
relates. The roles of various prefrontal regions, thalamus, memory circuit, anterior cingulated, and insula were also suggested in addi-
tion to those of classical mesolimbic dopaminergic system and its responsivity. Limited studies of behavioral addiction demonstrated
a similarity with substance addiction on the neurobiological basis. Based on the current understanding of neurobiology of addiction,
further researches on interactions of behavioral components and their brain correlates, behavioral addiction, and therapeutic applica-
tions will be desired.
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Initiation of drug use
Negative — Reward/Reinforcement
reinforcement (priming)

Withdrawal/
Negative affect

Craving/

Neuroadaptation L
Anticipation

Withdrawal
Acute

Craving/anticipation

Fronto-limbic pathway 1

Amygdala, hippocampus, dorsolateral,
Positive & orbitofronatal cortex 1

Orbitofrontal cortex,

nucleus accumbens 1

Chronic reinforcement — recollection of menory
Dorsolateral prefrontal cortext

— expectation, anticipation

Mesolimbic & mesocortical
dopamine pathway |
» anhedonia, amotivation

Striatum 1 in response to Precipitate
substance-related cues
Intoxication
> Response inhibition Poor insight & self-awareness
/Bingeing
Intoxication

Dysfunction of ilnsula & anterior

(Variable according to substances) .
cingulate cortex

Mesolimbic pathway 1

Prefrontal cortex, anterior cingulate cortex |
— euphoria, rewarding effect

Response inhibition/Bingeing

Dysfunction of ortbitofrontal cortex
& anterior cingulate cortex

Fig. 1. Integrated neurobiological model of drug addiction and related brain correlates.
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