
Fast-scan Cyclic Voltammetry for Real-Time Monitoring of Dopamine 
Release 
 
Chrystal F. Mavros, Rouba Kozak, Patrick L. Tierney 
 

610  Main St., Kendall Square, Integrative Neuroscience and Circuitry 

Fluctuations in the release of dopamine (DA) play an important role in reward learning, motivation, motor control, and cognition. Dysregulation 
of dopaminergic neurotransmission is associated with several diseases including Parkinson’s, schizophrenia, attention deficit hyperactivity 
disorder (ADHD), and restless legs syndrome (RLS). Dopaminergic cell bodies are primarily found in the substantia nigra and ventral tegmental 
area (VTA), the latter of which projects to the nucleus accumbens (NAcc) via the medial forebrain bundle (MFB) and has been shown to be 
particularly important for the control of goal-directed behavior. Dopamine neurons have two characteristic modes of firing, phasic and tonic. 
Phasic firing of DA neurons (~20 Hz) underlies rapid, transient dopamine release  (milliseconds) produced by burst firing of DA neurons, 
whereas tonic firing (~5 Hz) leads to changes in dopamine concentrations on longer timescales (seconds to minutes).  
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SUMMARY 

• FSCV has higher temporal resolution than microdialysis (data 
is aquired at a sampling rate of 10 Hz). 

 
• FSCV probes are much smaller than those used in 

microdialysis, resulting in less tissue damage. 
 
• FSCV is limited to electroactive neurotransmitters. 
 
• No difference was detected between the effects of 

amphetamine on MAM rats and sham-treated rats. In order to 
further investigate these findings, rise time and clearance of 
DA will be monitored in freely moving rats. 
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No difference in DA release following administration of amphetamine in MAM rats and 
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Heat-map plot in a MAM animal. Changes in 
current flow is represented in color as a 
function of time (x-axis) and electrical 
potential (y-axis). Point numbers in the y-
axis correspond to the voltage sweep in the 
triangular waveform  

Histological reconstruction of  probe placements (left) and 
stimulating electrode placements (right). Red dots indicate  
locations of probe/electrode tips from MAM  rats. The number 
beside each reconstucted image indicates the anterior-posterior 
distance (in mm) from bregma. Schematic figure was published in 
The Rat Brain in Stereotaxic Coordinates (Paxinos & Watson 
1998). 

Addictive drugs change the phasic characteristics of dopamine activity in reward signaling and the tonic function of dopamine levels in 
facilitating a wide variety of motor and cognitive functions. Identification of the role of DA signaling in discrete behavioral, motivational, and 
cognitive processes necessitates a technology with the capacity for capturing the multiple modes of DA neurotransmission. Fast-scan cyclic 
voltammetry (FSCV) is a real-time electrochemical technique that can be used in vivo and in vitro to detect an electroactive neurotransmitter 
by its oxidative and reductive properties. We employed FSCV to examine the pharmacological modulation of electrically-evoked DA release in 
an animal model. We examined DA dynamics in the gestational (E17) methylazoxymethanol acetate (MAM) rat model of schizophrenia. We 
investigated the effects of amphetamine on dopamine release in these rats. 

When sufficient current is applied to the carbon-fiber 
microelectrode, dopamine is oxidized to dopamine-o-quinone 
and then reduced back to dopamine. Electrons are transferred 
between these molecules and the microelectrode. This flux is 
measured as a current  proportional to the number of 
molecules undergoing electro-oxidation. 

Dopaminergic cell bodies are primarily found in the 
substantia nigra and ventral tegmental area (VTA), the 
latter of which projects to the nucleus accumbens (NAcc) 
via the medial forebrain bundle (MFB). We target this 
pathway by stimulating the MFB. 

A cyclic voltammogram depicting 
changes in current as a function of 
voltage. This is consistent with the 
oxidation and reduction of dopamine. 

Results after varying the number of 
stimulating pulses while maintaining a 
consistent frequency. 
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