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Brain Signals that Control:

Drug Consumption > Food Consumption
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Natural & Drug Reinforcers Increase Dopamine in NAc
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DA and Drug Reinforcement
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DA initiates and
maintains responses to
salient stimuli such as
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Cocaine abusers and alcoholics showed blunted DA increases to MP



Glucose triggered DA changes in NAc & BMI
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DBP*: corrected for changes in blood glucose levels (glucose — sucralose)

Within PET acquisition (0-60min) Wang G-J et al., PLoS ONE 2014; 9(7): e101585.



Memory circuit

® In rats when a neutral stimuli is
repeatedly paired with the drug
(conditioned), it elicits DA
increases & reinstates drug
self-administration
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Philipps et al Nature 422, 614-618.

Here we tested if conditioned stimuli increase DA in

addicted subjects and its relationship to drug craving



[1"C]Raclopride Binding In Cocaine Abusers
(n=18) Viewing a Neutral and a
Cocaine-Cue Video _
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Viewing a video of cocaine scenes decreased specific
binding of [11C]raclopride presumably from DA increases

Volkow et al J Neuroscience 2006.



Relationship between Cue-Induced
Decreases in [11C]raclopride Binding and
Cocaine Craving
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Cue-induced increases in DA were associated with craving



[M"C]Raclopride Binding in Food Deprived
(15-18 hours) Controls (n=16)
During Neutral and Food Cues

Volkow, et al., Synapse 2002.

Bmax/Kd decreased with exposure to food-cues

Neutral: Subjects were
asked to describe

E”’ their family

genealogy.

Food

Cue:
mi/g




[M"C]Raclopride Binding in Food Deprived
Controls During Neutral and Food Cues
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Bmax/Kd decreased with
exposure to food-cues
presumably from DA
increases

Source: Volkow, et al., Synapse 2002.
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Motivation & Executive EXECUTIVE il
Control Circuits 290

INHIBITORY oM
°* DA is involved not only with RIS
reward and prediction of MOTIVATION® &

reward but also with DRIVE
motivation and executive
function via its regulation of
frontal activity

® Here we tested if, in addicted subjects, changes in
DA function were linked with disruption of frontal
activity as assessed by brain glucose metabolism

We assessed the relationship between DA markers and

frontal activity in cocaine (n=20) and in
methampethamine abusers (n =20) and controls




Dopamine D2 Receptors are Lower in Addiction
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Effects of Tx with an Adenovirus Carrying a DA
D2 Receptor Gene into NAc in DA D2 Receptors
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Obesity

Compulsive overeating shares
many of the same characteristics
as drug addiction

Dopamine D2 Receptors ["Clraclopride DA D2 Receptors and BMI

in Controls
and Obese Subjects

Control Subjects Obese Subjects mligm

2.99 (Sd 0.41) 2.47 (Sd 0.36)
P <0.008

201 82 22242.62.83 3.23.43.63.8
Wang et al, Lancet 2001. Bmax/Kd



The Effects of Food Restriction to Dopamine D2
Receptor in Lean & Obese Rats at 4 Months Old
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What is the functional significance of low D2-R?

DA Receptors

Dopamine Cell Metabolism




Correlations Between D2 Receptors in
Striatum and Brain Glucose Metabolism
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Relationship Between DA D2 Receptors (D2R)
and Brain Metabolism in Obese Subjects
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Low D2R in obese subjects is associated in with reduced
metabolism in cingulate gyrus and medial orbitofrontal cortex



Low Dopamine Striatal D2 Receptors Are Associated
with Prefrontal Metabolism in Obese Subjects
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Brain in Control
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Adapted from: Volkow et al.,
J Clin Invest 111(10):1444-1451, 2003.
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The Greater Effect of NB32* As Compared With
Placebo In Response to Visual Food Cues

In a fasted condition, the NB32 group, following exposure to food cues, had
decreased activation in the hypothalamus and enhanced activation in
brain regions involved in inhibitory control, internal awareness,
memory/conditioning & somatosensory processing.

Hippocampus Posterior Insula Anterior cingulate Superior parietal

T score: NB32 > Placebo (Food cue > Neutral Cue)
T-score 2.7 N 6.0

*(Combination naltrexone-sustained release (SR) 32mg and bupropion SR 360mg)
Wang G-J et al., Int J Obesity 2014; 38:682-688.



