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Abstract

Impulsivity, which can be subdivided into impulsive action and impulsive choice, is implicated as
a factor underlying drug abuse vulnerability. Although previous research has shown that dopamine
(DA) systems in prefrontal cortex are involved in impulsivity and substance abuse, it is not known
if inherent variation in DA transporter (DAT) function contributes to impulsivity. The current
study determined if individual differences in either impulsive action or impulsive choice are
related to DAT function in orbitofrontal (OFC) and/or medial prefrontal cortex (mPFC). Rats were
first tested both for impulsive action in a cued go/no-go task and for impulsive choice in a delay
discounting task. Following behavioral evaluation, in vitro [3H]DA uptake assays were performed
in OFC and mPFC isolated from individual rats. Vs« in OFC, but not mPFC, was correlated with
performance in the cued go/no-go task, with decreased OFC DAT function being associated with
high impulsive action. In contrast, Vnax in OFC and mPFC was not correlated with performance
in the delay discounting task. The current results demonstrate that impulsive behavior in cued
go/no-go performance is associated with decreased DAT function in OFC, suggesting that
hyperdopaminergic tone in this prefrontal subregion mediates, at least in part, increased impulsive
action.
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1. Introduction

Impulsivity is a construct that encompasses various behaviors and is typically subdivided
into two broad categories: impulsive action and impulsive choice (Winstanley et al., 2010).
Impulsive action is conceptualized as motor impulsivity (e.g., the inability to inhibit a
prepotent response), and impulsive choice is considered to reflect cognitive impulsivity
(e.g., consistently choosing a small, immediate reward over a large, delayed reward).
Impulsive action and impulsive choice can be measured in human and laboratory animals
with the cued go/no-go task and the delay discounting task, respectively (Mahrer, 1956;
Gross and Weiskrantz, 1962; Rachlin and Green, 1972; Hogg and Evans, 1975; Mazur et al.,
1985; Evenden and Ryan, 1996; Harrison et al., 1999). Because impulsive responding in
each task has been associated with increased substance abuse liability in humans (Kollins et
al., 2005; Weafer et al., 2011), determining the shared neurobiology between impulsive
behavior and substance use disorders may lead to improved treatment outcomes for
individuals with comorbid impulse-control and substance use disorders.

The role of dopamine (DA) in substance abuse and impulsivity is of particular interest
because drugs of abuse, as well as medications used to treat impulse-control disorders
(Biederman and Faraone, 2005), increase extracellular DA (Creese and Iversen, 1975;
Moghaddam and Bunney, 1989; Kuczenski and Segal, 1997; Jones et al., 1998; Volkow et
al., 2002; Caillé and Parsons, 2003). Furthermore, DA systems in various subregions of the
prefrontal cortex (PFC) are implicated in substance abuse and impulsivity. Specifically,
decreased DA transmission is observed in alcoholics (Narendran et al., 2014) and smokers
(Luijten et al., 2013). Within PFC, animals exhibiting low levels of either impulsive action
or impulsive choice have higher DA D, receptor mRNA levels in the prelimbic portion of
medial prefrontal cortex (mPFC; Simon et al., 2013). Although mRNA levels do not
necessarily reflect differences in receptor protein (Tian et al., 2004), other research has
shown that overexpression of DA D1 receptors in prelimbic mPFC is associated with
increased impulsive choice in a delay discounting paradigm (Sonntag et al., 2014). Despite
these DA receptor mRNA and protein differences, little is known about the potential role of
presynaptic mechanisms of DA signaling within impulsivity-relevant prefrontal cortical
regions.

Medications that are efficacious in treating impulse-control disorders, such as
methylphenidate and amphetamine, target the DA transporter (DAT; Ritz and Kuhar, 1989;
Volkow et al., 1998), indicating that DAT is likely an important mediator of impulsivity.
Additionally, polymorphisms in the DAT1 gene are associated with increased impulsivity
(Waldman et al., 1998; Paloyelis et al., 2010). Furthermore, GBR12909, a selective DAT
inhibitor, reduces impulsive choice in the delay discounting task in rats (Evenden and Ryan,
1996; van Gaalen et al., 2006; Baarendse and Vanderschuren, 2012), but increases impulsive
action in the five-choice serial reaction time task (5-CSRT; Baarendse and VVanderschuren,
2012), suggesting that DAT may be differentially involved in impulsive choice and
impulsive action. Although DAT has been implicated in impulsivity, it is unknown if
individual differences in DAT function mediate distinct facets of impulsive behavior. Thus,
the purpose of the current study was to determine if inherent variation in DAT function in
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orbitofrontal cortex (OFC) and mPFC is associated with impulsive action and/or impulsive
choice.

2. Experimental Procedures

2.1. Subjects

Eighteen male, experimentally naive Sprague-Dawley rats (250-275 g; Harlan Laboratories,
Indianapolis, IN) were housed individually in a temperature-and humidity-controlled colony
with a 12/12 h light/dark cycle. Following 5 days of acclimation, rats were food restricted
(85% of free feeding body weight), and had free access to water in their home cages.
Experiments were conducted during the light phase. Rats were cared for in accordance with
the 2011 edition of the “Guide for the Care and Use of Laboratory Animals” (National
Research Council, 2010) and procedures were approved by the Institutional Animal Care
and Use Committee at the University of Kentucky.

2.2. Behavioral apparatus

Operant chambers (28x21x21 cm; ENV-008; MED Associates, St. Albans, VT) with
aluminum front and back walls and Plexiglas sides were located inside sound-attenuating
chambers (ENV-018M; MED Associates, St Albans, VT). A recessed food tray (5 x 4.2 cm)
was located 2 cm above the floor in the bottom-center of the front wall. Retractable levers
(4.5 cm) were mounted 6 cm above the floor on each side of the food tray. A 28-V white cue
light was located 6 cm above each lever. A white house light was mounted in the center of
the back wall. All responses and scheduled consequences were recorded and controlled by a
computer interface using Med-1V software.

2.3. Experimental Design

Each rat was tested in both the cued go/no-go and delay discounting tasks, with order of
testing counterbalanced. Following the last behavioral test day, rats were killed by rapid
decapitation and both OFC and mPFC were obtained from each rat to determine the kinetic
parameters of DAT function.

2.3.1. Cued go/no-go task—Previously described procedures were used (Marusich et al.,
2011). Training began with 3 days of autoshaping (Brown and Jenkins, 1968), in which both
levers were extended and the house light was illuminated. During 60-min autoshaping
sessions, rats received one sucrose-based pellet (45 mg; FO021 dustless precision pellet, Bio-
Serve, Frenchtown, NJ) on a continuous schedule of reinforcement following responses on
the active lever. The position of the active lever was counterbalanced across sessions for
each rat. To facilitate the acquisition of lever responding, sucrose pellets were delivered
non-contingently on a variable time (VVT) 100 sec schedule of reinforcement. Responses on
the inactive lever were recorded, but had no programmed consequence. Following either
contingent or non-contingent delivery of a sucrose pellet, both levers were retracted for 2
sec. Autoshaping sessions ended after delivery of 60 reinforcers or after 60 min elapsed.
Following autoshaping, training continued for 4 consecutive daily 20-min sessions
employing a variable interval (V1) schedule (VI-4, VI-8, VI-14, and VI1-20 sec) of sucrose
pellet reinforcement.
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The cued go/no-go task was employed for 14 consecutive daily 40-min sessions. Sessions
consisted of 2-min “go” components in which reinforcers were available, alternated with 2-
min “no-go” components in which reinforcers were not available (extinction). Go
components were signaled by cue light illumination. Active lever responses on a V1-20 sec
schedule resulted in sucrose pellet reinforcement. No-go components were signaled by the
absence of cue light illumination; responses on the previously active lever were recorded,
but had no programmed consequence. During both go and no-go components, responses on
the inactive lever were recorded, but had no programmed consequence. The cues signaling
go and no-go components were not counterbalanced across rats. However, it is important to
note that previous work has shown that counterbalancing the cue used to signal each
component does not alter performance in this task (Hellemans et al., 2005). The primary
dependent measure from the cued go/no-go task was calculated as the number of responses
during go trials divided by the number of responses during no-go trials (i.e., VI/EXT ratio)
averaged across the last 7 sessions, when stable performance was achieved.

2.3.2. Delay discounting task—The delay discounting task was conducted for 21 days
using previously described procedures (Perry et al., 2005). Sessions began with house light
illumination and ended following completion of 60 trials or when 2 hr elapsed. Each session
included 15 blocks of 4 trials. For each block, the first 2 trials were forced-choice trials, and
the last 2 trials were free-choice trials. During forced-choice trials, only one lever (left or
right; counterbalanced across trials) was extended, and the cue light above the extended
lever was illuminated. During free-choice trials, both levers were extended, and cue lights
above both levers were illuminated. A response on one lever (fixed ratio [FR] 1 schedule of
reinforcement) resulted in immediate delivery of one sucrose pellet, and a response on the
other lever (FR 1) resulted in delivery of 3 sucrose pellets after a delay. Location of the
levers delivering 1 or 3 pellets alternated across sessions. Delay to the larger reinforcer
(initially set at 0 sec) was adjusted according to responses during the free-choice trials in
each block. Responding on the lever delivering 3 pellets increased the delay to the larger,
delayed reinforcer by 1 sec. Responding on the lever associated with the small, immediate
reinforcer decreased the delay to the larger reinforcer by 1 sec. Delay was adjusted
following each individual free-choice trial (i.e., the delay to the larger, delayed reward was
adjusted twice during each block of trials). A minimum delay of 0 sec and a maximum delay
of 45 sec for the 3-pellet reinforcer were imposed. Delay on the final free-choice trial during
each session was used as the initial delay for the first free-choice trial of the next session.
During the delay, cue lights were turned off, although the house light remained illuminated
until delivery of the 3 pellets. Following a response on either lever, an adjusting inter-trial
interval (ITI) was imposed, such that the ITI lasted 60 sec. During the ITI, both cue lights
and house light were extinguished, and lever presses had no programmed consequences. The
main outcome measure, mean adjusted delay (MAD) score, was calculated by averaging all
the adjusting delays on the free-choice trials during the session. MAD scores for the last 10
sessions were averaged, when stable performance was achieved.

2.3.3. [3H]DA uptake assays—Within 60 min following the final behavioral test session,
DAT function was determined using synaptosomes obtained from both OFC and mPFC
from each animal. Kinetic parameters of transporter function (i.e., Vinax [pmol/min/mg] and
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Km [UM]) for [BH]DA uptake were determined using a previously published method (Darna
et al., 2015). Each rat brain was dissected on an ice-cold plate to obtain OFC and mPFC.
Regions were identified according to the atlas of Paxinos and Watson (1998) and obtained
by making a coronal cut in the frontal cortex just anterior to the olfactory tubercles. From
the anterior portion, the olfactory bulbs were removed and two sagittal cuts were made ~1.2
mm on either side of the midline; the mPFC was obtained as the segment between the two
cuts. The remaining lateral sections of cortical tissue were then placed together and a cut in
the horizontal plane was made to divide the dorsal and ventral portions in half; the OFC was
obtained as the ventral segment.

Each brain region was homogenized in 20 ml of ice-cold sucrose solution (0.32 M sucrose
and 5 mM sodium bicarbonate, pH 7.4) with 16 passes of a Teflon pestle homogenizer
(clearance, ~0.003 inch). Homogenates were centrifuged at 2000g for 10 min at 4°C, and
resulting supernatants were centrifuged at 20,0009 for 17 min at 4°C. Resulting pellets were
resuspended in 2.2 ml of ice-cold assay buffer (125 mM NaCl, 5 mM KCI, 1.5 mM MgSQy,
1.25 mM CaCly, 1.5 mM KHyPOy4, 10 mM glucose, 25 mM HEPES, 0.1 mM EDTA, 0.1
mM pargyline, and 0.1 mM L-ascorbic acid, saturated with 95% O4/5% CO», pH 7.4) to
obtain synaptosomal suspensions. Nonspecific [2H]DA uptake was determined in the
presence of 10 uM nomifensine. Also, [BH]DA uptake was assessed in the presence of
desipramine (5 nM) and paroxetine (5 nM) to inhibit the norepinephrine transporter (NET)
and serotonin transporter (SERT), respectively, isolating uptake of DA by DAT (Zhu et al.,
2004).

OFC and mPFC synaptosomes (50 and 40 pg protein/100 pl, respectively) were incubated in
buffer containing desipramine and paroxetine (125 ul) in a metabolic shaker for 5 min at
34°C. Then, 1 of 7 [3BH]DA concentrations (0.01-1 pM, in 25 ul) was added for a total
incubation volume of 250 pl. Incubations continued for 5 min at 34°C and were terminated
by addition of 3 ml of ice-cold assay buffer. Samples were filtered immediately through
Whatman GF/B glass fiber filters (presoaked with 1 mM pyrocatechol for 3 hr) using a
Brandel cell harvester (model MP-43RS; Brandel Inc., Gaithersburg, MD). Filters were
washed 3 times with 3 ml of ice-cold buffer containing 1 mM pyrocatechol. Radioactivity
was determined by liquid scintillation spectrometry (model B1600TR; PerkinElmer Life and
Analytical Sciences, Boston, MA). Protein concentrations were determined using bovine
serum albumin as the standard (Bradford, 1976). Specific [3H]DA uptake was obtained by
subtracting nonspecific uptake from total uptake, and kinetic parameters (Vmax and Kp,)
were determined using GraphPad Prism.

2.3.4. Statistical analyses—Analyses of behavioral data were conducted using Graph-
Pad Prism 4.0. To determine stability in the cued go/no-go task, linear trend analyses were
performed on VI responses/EXT responses (VI/EXT) averaged across the last 7 sessions. To
determine stability in the delay discounting task, MAD scores were averaged across the final
10 sessions, with a non-significant slope indicating stability. Pearson’s correlation analyses
determined relationships of VI responses/EXT responses (VI/EXT) with either Vinax or Kiy
for [*H]DA uptake in OFC and mPFC. Pearson’s correlation analyses also determined
relationships of MAD scores with either Vay or Ky, for [BH]DA uptake in OFC and mPFC.
Additionally, because there was a relatively narrow spread of VI/EXT ratios and MAD
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scores, Spearman correlation analyses were conducted to determine if the non-significant
Pearson correlations obtained may have resulted from this narrow spread. Separate
Pearson’s correlations determined relationships of reinforcers earned in each behavioral task
with either Vay or Ky, for [BH]DA uptake in OFC and mPFC. For the [3H]DA uptake
assay, Kinetic parameters Vnax and Ky, indicate maximal transport velocity and affinity of
DA for DAT, respectively. Log-transformed K, values were used for statistical analyses.
Statistical significance was declared at p < 0.05 in all cases. For OFC, two rats were
excluded from data analyses due to the lack of saturation in the [BH]DA uptake assay, which
did not allow for determination of Vmax.

3.1. Cued go/no-go and delay discounting tasks

Linear trend analyses showed that rats exhibited stable VI/EXT responding across the final 7
sessions of the cued go/no-go task (t(124) = 1.340, p = 0.183; Fig. 1A), as well as stable
MAD scores across the final 10 sessions of the delay discounting task (t(178) = 1.543, p =
0.125; Fig. 1B). Performance in the cued go/no-go task was not correlated with performance
in the delay discounting task (Pearson’s r = —.231, p = .356; data not shown). Number of
reinforcers earned in each task was not correlated with either VI/EXT responses (Pearson’s r
=-.293, p = 0.238) or MAD scores (Pearson’s r = —0.074, p = 0.772; data not shown).

3.2. Correlation analyses of kinetic parameters for [3H]DA uptake in mPFC and OFC with
behavioral outcome measures

As illustrated in Fig. 2, specific [3H]DA uptake was saturable in both OFC and mPFC when
assessed in tissues from an individual rat. Kinetic parameters (Vmax and Kp,) for [BH]DA
uptake were obtained from saturation curves, and these values were used in correlational
analyses with behavioral outcome measures. Vmax for [SH]DA uptake from individual rats
was positively correlated with VI/EXT ratios in OFC (Pearson’s r = 0.562, p = 0.024; Fig.
3A), but not in mPFC (Pearson’s r = 0.465, p = .052, Fig. 3B). Spearman rho value was
0.404 for mPFC, suggesting that Pearson’s correlation between DAT function and VI/EXT
responses was not masked by a narrow range of VI/EXT scores. For the delay discounting
task, MAD scores were not correlated with Vo in either OFC (Pearson’sr = -0.185, p =
0.494; Fig. 3C) or mPFC (Pearson’s r = —0.298, p = 0.231; Fig. 3D). Spearman rho values of
-0.156 and —0.025 indicate that the non-significant Pearson correlations were not due to a
narrow range of MAD scores. No significant correlations were obtained between K, for
OFC or mPFC [3H]DA uptake with either behavioral task (OFC VI/EXT: Pearson’s r =
-0.014, p =0.960; OFC MAD: Pearson’s r = 0.093, p = 0.733; mPFC VI/EXT: Pearson’s r
=-0.100, p = 0.693; mPFC MAD: Pearson’s r = 0.064, p = 0.801; data not shown).

Pearson’s correlation analyses were conducted to determine if the number of reinforcers
earned in either behavioral task was associated with DAT kinetic parameters from OFC and
mPFC. No significant correlations were obtained between V5 and either behavioral task
(OFC VI/EXT: Pearson’s r = -0.412, p = 0.113; OFC MAD: Pearson’sr = -0.221, p =
0.411; mPFC VI/EXT: Pearson’s r = —0.015, p = 0.954; mPFC MAD: Pearson’s r = —0.046,
p = 0.857; data not shown). Similarly, no significant correlations were obtained between K,
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and either behavioral task (OFC VI/EXT: Pearson’s r = —0.185, p = 0.493; mPFC VI/EXT:
Pearson’s r = -0.451, p = 0.060; OFC MAD: Pearson’s r = -0.077, p= 0.778; mPFC MAD:
Pearson’s r = 0.131, p = 0.604; data not shown).

4. Discussion

The goal of the current study was to determine if individual differences in DAT function
within either OFC or mPFC are associated with either impulsive action or impulsive choice
as measured by cued go/no-go and delay discounting tasks, respectively. The major finding
of the current study is that rats exhibiting higher levels of impulsive action (higher VI/EXT
responses) had lower maximal velocity of [3BH]DA uptake in OFC, suggesting
hyperdopaminergic tone in this prefrontal subregion. However, because we did not measure
directly DA release, we cannot rule out the possibility that decreased DAT function in high
impulsive action is a compensatory response to lower amounts of DA release in OFC.
Despite this limitation, the current results demonstrate that OFC DAT function is linked to
individual differences in impulsive action.

In the cued go/no-go task, a higher VI/EXT ratio score indicates decreased impulsive action
(i.e., greater responding during the go component relative to the no-go component). Results
showed that the maximal velocity of DA uptake at DAT in OFC, but not in mPFC, was
correlated with this measure of impulsive action, with greater impulsive action being
associated with reduced DA uptake in OFC. Previous research has shown that lesions to
mPFC, but not OFC, increase impulsive action in the five-choice serial reaction time task (5-
CSRT; Chudasama et al., 2003; Muir et al., 1996). Conversely, lesions to OFC primarily
affect reversal, but not acquisition, of a go/no go discrimination (Chudasama and Robbins,
2003; Schoenbaum et al., 2002, 2003; Izquierdo et al., 2004; but see Eichenbaum et al.,
1983). The cued go/no-go task used in the current experiment and reversal learning
paradigms used in previous studies both can be considered forms of discrimination learning
that are dependent on action cancellation. DA is known to play a critical role in
discrimination learning, as amphetamine impairs reversal learning in rats (Connolly and
Gomez-Serrano, 2014; Fletcher et al., 2005; Idris et al., 2005) and increases impulsive
action in cued go/no-go task performance in impulsive individuals (Fillmore et al., 2003; but
see de Wit et al., 2002). The current results extend these previous studies by providing
evidence that inherent variation in DAT function specifically in OFC may underlie
individual differences in discrimination learning.

In addition to impulsive action, OFC is implicated in impulsive choice, as increases in
impulsivity are observed following excitotoxic lesions of this region (Kheramin et al., 2002,
2004; Mobini et al., 2002; Rudebeck et al., 2006). Other studies have reported either a
decrease or no change in impulsive choice following lesions to OFC (Abela and Chudasama,
2013; Jo et al., 2013; Mar et al., 2011; Mariano et al., 2009; Winstanley et al., 2004). These
discrepancies may result from differential destruction of subregions of OFC, as lesions to
medial OFC increase sensitivity to delayed reinforcement, whereas lesions to lateral OFC
decrease impulsive choice (Mar et al., 2011). Additional methodological factors that may
explain the discrepancies observed across studies include baseline levels of impulsive choice
and the use of cues to signal the delay to the larger reinforcer. For example, inactivation of
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OFC increases impulsive choice in low impulsive rats when the delay is signaled, but
decreases impulsive choice in high impulsive rats when the delay is not signaled (Zeeb et al.,
2010).

Despite the discrepancies in preclinical studies regarding the role of OFC in impulsive
choice, clinical studies have demonstrated that DA contributes to impulsive choice, as acute
methylphenidate or amphetamine decreases delay discounting (de Wit et al., 2002; Pietras et
al., 2003). Consistent with the human literature, preclinical studies show that systemic
amphetamine or GBR-12909 decrease impulsive choice in delay discounting tasks (van
Gaalen et al., 2006; Baarendse and Vanderschuren, 2012; but see Cardinal et al., 2000;
Evenden and Ryan, 1996). In the current study, DAT function in OFC was not correlated
with impulsive choice expressed as MAD scores from the delay discounting task. Although
DA release was not measured directly, an increase in extracellular levels of the DA
metabolite dihydroxyphenylacetic acid (DOPAC) in OFC has been observed during
performance of a delay discounting task in rats (Winstanley et al., 2006), suggesting a role
of intra-OFC DA utilization in impulsive choice. However, consistent with the current
results, Winstanley et al. (2006) did not observe a correlation between extracellular DA in
OFC and impulsive choice. One important consideration is that DA systems outside of PFC
subregions also have been implicated in impulsive choice. For example, high impulsive rats
show reduced DA release in nucleus accumbens (Diergaarde et al., 2008), and
overexpression of the DAT gene in this region increases delay discounting in rats (Adriani et
al., 2009). Thus, nucleus accumbens DAT function may contribute to individual differences
in impulsive choice.

Although OFC DAT function was related to performance in the cued go/no-go task, DAT
function in mPFC was not associated with performance in either the cued go/no-go or delay
discounting tasks. In humans, mPFC thickness and activation are negatively correlated with
impulsive choice (Antonelli et al., 2014; Bernhardt et al., 2014). Preclinical research has
shown that mPFC is involved in impulsive behavior, as temporary inactivation or lesions to
this region increase impulsive action (Chudasama et al., 2003; Pezze et al., 2009; Feja and
Koch, 2014) and impulsive choice (Churchwell et al., 2009; Gill et al., 2010; but see
Cardinal et al., 2001; Feja and Koch, 2014; Stopper et al., 2014). It is important to note that
the rat infralimbic subregion of mPFC is proposed to be homologous to human subgenual
cingulate, whereas rat prelimbic subregion is proposed to be homologous to human dorsal
anterior cingulate (Ongur and Price, 2000). There are a few limitations to the current study
that may have precluded significant correlations between mPFC DAT function and
impulsive behaviors. First, the sample size (n = 18) in the current study was relatively small,
which can decrease statistical power. Second, mPFC is composed of several subregions,
including anterior cingulate, infralimbic, and prelimbic cortices (ACC, ILC, and PLC,
respectively), and previous studies have shown dissociable effects following lesions to
specific mMPFC subregions. For example, lesions to ACC reduce accuracy in the 5-CSRT
task, whereas lesions to PLC/ILC increase perseverative responding without altering
accuracy (Chudasama et al., 2003; Passetti et al., 2002). Future work is needed to determine
if DAT function in mPFC subregions differentially mediate individual differences in cued
go/no-go performance. Third, DAT function was lower in mPFC (3.53 + 0.20) relative to
OFC (6.59 % 0.87); furthermore, rats that completed the delay discounting evaluation first
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had higher DAT function (3.88 = 0.28 pmol/min/mg) relative to rats that completed cued
go/no-go task first (3.10 + 0.21 pmol/min/mg). The lower DAT function observed in mPFC
may reflect a floor effect, which may have narrowed the variability in V5% values across
rats. However, this explanation does not seem likely, as we have previously shown
differences in mPFC DAT function in differentially-housed animals (Yates et al., 2012; Zhu
et al., 2004), as well as following pharmacological treatments of methylphenidate
(Somkuwar et al., 2013; Yates et al., 2012), and the range of Vax Scores in the current
study (1.80-5.60 pmol/min/mg) was similar to the range in a previous report (1.26-7.30
pmol/min/mg; Yates et al. 2012). Also, Spearman correlation analyses indicated that the
non-significant Pearson correlations were not due to a narrow spread of Vax Values.
Overall, the current results, in conjunction with our previous work (Darna et al., 2015; Yates
et al., 2015), indicate that inherent variation of monoamine transporter function in mPFC
may not underlie individual differences in distinct facets of impulsivity.
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Highlights

e OFC DAT function is negatively correlated with cued go/no-go task
performance.

» Individual differences in delay discounting performance were not correlated
with OFC DAT function.

e Inherent variation in mPFC DAT function does not underlie individual
differences in impulsive action or impulsive choice.
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Figure 1.

Acquisition of the cued go/no-go and delay discounting tasks in rats evaluated subsequently
for DAT function (n = 18). A: Mean (+ SEM) ratio of variable interval responses and
extinction responses (VI/EXT responses) plotted as a function of session for 14 days of the
cued go/no-go task. B: Mean (+ SEM) adjusted delay (MAD) plotted as a function of
session for 21 days of the delay discounting task. Note that task order was counterbalanced

across rats.
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Figure 2.

Saturation curves for [BH]DA uptake at DAT in OFC (A) and mPFC (B) in synaptosomes
from a representative rat. Nonspecific [BH]DA uptake was determined in the presence of 10
UM nomifensine. Specific uptake (A) was obtained by subtracting nonspecific uptake (H)
from total uptake (@). Vmax represents the maximal velocity of [H]DA uptake and K,
represents affinity of DAT for DA.
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Pearson’s correlation of Vay for [BH]DA uptake in OFC and mPFC synaptosomes with
VI/EXT responses (A and B) and mean adjusted delay (C and D). Note that lower VI/EXT
responses indicate increased impulsive action and lower MAD scores indicate increased
impulsive choice. Data points represent responses from individual rats (n = 16 for OFC and
n =18 for mPFC).
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