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Subsecond time response with fast-scan 
cyclic voltammetry
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Ventral 
Tegmental Area

Nucleus 
accumbens

Mesolimbic DA System

Rewarding stimuli activate this system and cause 
subsecond, or phasic, DA release in the NAc
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The neural circuitry

Addiction: Making the Connection Between Behavioral  Changes and Neuronal Plasticity in Specific Pathwa ys 
Marina E. Wolf 
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Cocaine self-administration

methyl (1R,2R,3S,5S)-3- (benzoyloxy)-8-methyl-8-azabicyclo[3.2.1] 

octane-2-carboxylate
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Experimental procedures

1. Rats implanted 
with jugular 
catheters.

2. Trained for 12 
days before 
experiments.

3. Surgically 
prepared for 
electrode 
implantation 3 
days prior to 
experiment.
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Core Shell

Average response in multiple animals 

Phillips et al., Nature, Vol  422, 10 april, 
2003

Core
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Simultaneous 
voltammetry/electrophysiology
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Timing for 
voltammetry/electrophysiology
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Histogram generation

raster

histogram
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Single-unit responses correlate with 
magnitude of dopamine signal
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Cell 

Type

Core (# cells /

# dopamine sites)

Shell (# cells / 

# dopamine sites)

Total (# cells /

# dopamine sites)

PR 9/8 5/4 14/12

RFe 2/2 4/4 6/6

RFi 5/4 4/3 9/7

NP 19/2 27 46/2

Distribution of NAc neurons across types 
and sub-region
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What does cocaine do?

Cocaine blocks 

reuptake of DA 

into the presynaptic 

neuron by blocking

DAT 
(dopamine transporter)

http://www.nida.nih.gov/ResearchReports/Cocaine/cocaine3.html#effects


