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Substance Use Disorder (Addiction)

a disorder of pathologic decision making

i.e., expression of compulsive, destructive behavior 

despite extreme, negative consequences 
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ÅExtremely complex and 

very difficult for most people

to understandðespecially in 

adolescents



We know that despite

their many differences, virtually

all abused substances enhance CNS 

Dopamine (neurotransmitter) activity

(particularly related to pleasure,

motor, and cognitive function)

Other brain pathways also involved!



Dopamine Pathways

Functions

Åreward (motivation)

Åpleasure,euphoria

Åmotor function

(fine tuning)

Åcompulsion

Åperserveration

Ådecision making
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Serotonin Pathways

Functions

Åmood

Åmemory

processing

Åsleep

Åcognition









Å Brain morphology

Å Fiber architecture & 

connectivity

Å Biochemical and endocrine 

changes

Adolescent Brain Development and SUD 

is Dynamic



Adolescent Vulnerability
Prefrontal Cortex (PFC): integrates CNS information to

make complex decisions and select appropriate

behaviors (Go-No Go System)

Orbitofrontal cortex : establishes priorities and

motivation to assist PFC in decision making

Amygdala/nucleus accumbens: 

impulsivity center, rapidly

selects behaviors based on dominance,

rewards, and perceived immediate

emotional needs

Connecting pathway: allows PFC

control over impulsivity

Inefficient control

�‡fouled up saliency

�‡strong, dominant

reward system


