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How 1s placebo effect created?
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Imaging placebo analgesia
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Imaging placebo analgesia

Placebo reduces pain-
evoked activity in ACC,
insula and thalamus




Imaging placebo analgesia
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Placebo increased prefrontal and
midbrain activity in anticipation of pain

Wager et al 2004 Science



Naloxone disrupts rACC-PAG functional connectivity

DLPFC and rACC active during placebo
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rACC, PFC & PAG involved in descending pain modulation




Imaging neurotransmitters
involved in placebo analgesia



Both opiates and expectation-induced placebo
activate rACC-brainstem circuit
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Placebo activates mu-opioid receptors
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Scott, D. J. et al. Arch Gen Psychiatry 2008;65:220-231.




Placebo activates dopamine D2/D3 receptors




Placebo-induced opiate and dopamine
activations related to analgesia
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Correlation between placebo-related dopamine activation
in nucleus acumbens and opiate activations

Scott, D. J. et al. Arch Gen Psychiatry 2008;65:220-231.



——— Prefrontal cortex (PFC)

Nucleus accumbens (NAc)

Ventral tegmental area (VTA)

Placebo effect may involve dopamine
mesolimbic reward system



Anatomical imaging shows that magnitude of placebo analgesia correlates
with gray matter density in parts of reward system
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Dopamine-related traits explain ~30% of the
variance of placebo-induced analgesia




Dopamine-related trait correlates with gray matter
density in ventral striatum and prefrontal cortex
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Functional MRI reveals that expectation-related
placebo analgesia activates descending modulatory
systems.

PET imaging shows how both opiate and dopamine
systems are involved in placebo analgesia.

Anatomical imaging reveals that individuals high in
dopamine-related traits may be better placebo
responders.




