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“More control subjects liked
the acute administration of 
dAMPH (ie, experienced a 
“pleasant feeling”) than

dAMPH users”

“…the lower the D2/3

availability, the more pleasant
the dAMPH administration was 
experienced, only in controls...”
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“Wanting” is separate from “liking” (pleasure)

Neuroadaptations: incentive salience: stimuli 
become attractive and “wanted” (“craving”). 
Incentive sensitisation theory (Robinson/Berridge)



• Prefrontal cortex (orbitofrontal cortex/anterior 
cingulate gyrus), involved in salience 
attribution/inhibitory control

• Disruption linked to compulsive behavior and 
poor impulse control 
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Positive correlation DA release 
and drug-wanting
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Affinity (Ki) to dopamine transporter: 3.50 (0.39) nM
(Abi-Dargham et al., 1996)
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Coordination goal-directed behaviour by dopaminergic cortico-striatal-
thalamocortical circuits (parallel/segregated)
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Cognitive deficits in PD

Cognitive deficits in PD affect visuospatial, attentional, 

executive and memory functions due to abnormal

neurotransmitter systems (DA and ACh) and Lewy bodies

(cortical and subcortical)

“Dual Syndrome” hypothesis:

Dopaminergic corticostriatal deficits affect executive 

functions (planning, response inhibition, working memory)

Posterior cortical LB and cholinergic loss affect visiospatial, 

mnemonic and semantic functions
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Lower caudate DAT binding in PD and MCI (n=30) versus 

PD without MCI (n=26)

Working memory test (fMRI) in PD and MCI vs PD without 

MCI: under-recruitment in anterior cingulate cortex 

(bilaterally) and right dorsal caudate nucleus
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Caudate DAT SPECT correlated with striatal fMRI BOLD signal
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158 controls and 339 PD patients from the Parkinson’s Progression
Markers Initiative (PPMI) study

Executive deficit 
in PD mediated
by DAT binding 

Age moderator; 
Mediation effect 

is stronger for
younger than
older patients

No association
DAT and 

memory or 
visuospatial

functions



ICD in PD (DAT imaging)
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Unexpected rewarding
stimuli induce increase
activity direct pathway: 

reward learning

Negative outcomes
decrease activity

indirect pathway and 
inhibits potentially
harmful behaviour

DA agonists (pramipexole; D3) impair processing of 
negative feedback during reward learning



Dopamine dysregulation syndrome in PD; compulsive drug use
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Baseline D2/3 receptor binding 
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26 males heavy beer drinkers 

3 11C-raclopride PET scans

Baseline; flavor favorite beer/Gatorade; by infusion
alcohol (3 U) or saline
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Conclusions

PET/SPECT: measure DA D2/3 receptors, DA release, DAT, opioid
receptors….

Addiction: lower D2/3 receptor binding and blunted DA release; 
association with drug wanting; opioid receptors increased and
association with craving

Impulsivity: more DA release, due to lower D2/3 binding in SN?

ICD in PD due to DA agonists: impaired processing negative
feedback during reward learning



Acknowledgement

Wim van den Brink Anouk Schrantee
ARIA dept of Radiology
Academic Medical Center Academic Medical Center 
Amsterdam Amsterdam

Henk Berendse Liesbeth Reneman
dept of Neurology dept of Radiology
VU University Medical Center Academic Medical Center 
Amsterdam Amsterdam

Odile v/d Heuvel and Chris Vriend
dept of Psychiatry
VU University Medical Center
Amsterdam


