The NEUROBIOLOGY of
NICOTINE DEPENDENCE
Nicotine addiction is serious. It taps into the same brain
reward pathways as other drugs of abuse such as
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Understanding the
NEUROBIOLOGY of NICOTINE DEPENDENCE
— and why it’s so hard to quit smoking — is an
important step in helping patients quit.

Nicotine dependence is both
PHYSIOLOGICAL + PSYCHOLOGICAL
— with behavioral, mental, and physical components.
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HOW IT
WORKS:

Nicotine modulates the effects of
dopamine, which is a critical
neurotransmitter in addiction.5

After a smoker takes a puff of a
cigarette, nicotine is rapidly
absorbed into the central nervous
system, within 10 to 20 seconds.3

Nicotine activates nicotinic
acetylcholine receptors, including
one highly abundant subtype, α4β2,
which plays an important function in
the brain’s reward center.4

Exposure to nicotine on a regular
basis, as with continued smoking
over time, results in adaptive
changes in the brain, which can lead
to symptoms of tolerance and
withdrawal.5

Thus, by adjusting the frequency
and intensity of tobacco
consumption, smokers self-regulate
the desired effects of nicotine while
avoiding the consequences of
withdrawal.6

Taken together, these neurobiological and behavioral processes lead to nicotine dependence. This
unfavorable reaction is what causes nicotine addiction to become a chronic relapsing condition, and
what makes quitting so difficult.2 Most smokers attempt to quit several times, using many different
methods — something they may find frustrating or discouraging. Understanding the neurobiology
of the addiction may help facilitate patient discussions, explain why it’s so hard to quit, and
help create a cessation plan that works for them.
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