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HIJACKING THE BRAIN

New research suggests that the brain's reward system has different mechanisms
for craving and pleasure. Craving is driven by the neurotransmitter dopamine.
Pleasure is stimulated by other neurotransmitters in “hedonic hot spots.” When the
craving circuitry overwhelms the pleasure hot spots, addiction occurs, leading
people to pursue a behavior or drug despite the consequences.

PATHWAYS TO CRAVING

Desire is triggered when dopamine, which
originates near the top of the brain stem, travels
through neural pathways to act on the brain.
Drugs increase the flow of dopamine.

Ventral tegmental area (VTA)
Dopamine is produced here
and flows outward along
neurons distributed throughout
the brain's reward system.

Basic visceral sensation:
and reactions to pleasure;

such as smiling, originate
\/‘ ©

from this hot spot.
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Dorsal striatum

Neurons here help form habits by
identifying enjoyable patterns, such
as the anticipation of buying drugs.

Prefrontal cortex

The amino acid glutamate, produced
here, interacts with dopamine to spark
visualizations that cue cravings.

Amygdala

Neurons here are stimulated by
learned emotional responses, such as
memories of cravings and pleasure.

This hot spot gives a sense ,
of gratification butis algo the #

first to shut downif apérson l

has indulged too much:

agingthis hot spot canturn Ahot spot within this
something that once gave key part of the craving '

pleasure into a source of disgust. circuitry amplifies the
response to pleasure.

A system of small hedonic hot spots, unrelated
to dopamine, provides temporary sensations of
pleasure and forms a feedback loop with the
reward system that controls desire.
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EAT, DRINK, HAVE SEX

(AND USE DRUGS

Run! k/\f\

Fight!
Get Laid! /

Lizard brain advice

Set respectful
boundaries

Innovate!

Listen
deeply
Create

Take the
long view.

Cortex advice
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Dopamine Pathways Serotonin Pathways

Frontal
cortex

Striatum

Substantia
nigra

Nucleus
accumbens VTA

-Reward (motivation) Hippocampus  punctions
-Pleasure, euphoria Raphe nuclei *Mood
*Motor function *Memory
(fine tuning) processing
-Compulsion -Sleep

- Perseveration -Cognition
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How Cocaine Works



