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Abstract

Clinical and preclinical research suggest that activation of the mesolimbic dopamine (DA) system
is involved in mediating the rewarding actions of drugs of abuse, as well as promoting drug-
seeking behavior. Inhibition of DA D4 receptors in the nucleus accumbens (Acb) can reduce
ethanol (EtOH)-seeking behavior of non-selective rats triggered by environmental context.
However, to date, there has been no research on the effects D4 receptor agen ts on EtOH-seeking
behavior of high alcohol preferring (P) rats following prolonged abstinence. The objective of the
present study was to examine the effects of microinjecting the D, antagonist SCH 23390 or the D,
agonist A-77636 into the Acb shell or Acb core on spontaneous recovery of EtOH-seeking
behavior. After 10 weeks of concurrent access to EtOH and water, P rats underwent 7 extinction
sessions (EtOH and water withheld), followed by 2 weeks in their home cages without access to
EtOH or operant sessions. In the 2nd week of the home cage phase, rats were bilaterally implanted
with guide cannula aimed at the Acb shell or Acb core; rats were allowed 7 days to recover before
EtOH-seeking was assessed by the Pavlovian spontaneous recovery (PSR) model. Administration
of SCH23390 (1 ug/side) into the Acb shell inhibited responding on the EtOH lever, whereas
administration of A-77636 (0.125 pg/side) increased responding on the EtOH lever. Microinfusion
of D; receptor agents into the Acb core did not alter responding on the EtOH lever. Responses on
the water lever were not altered by any of the treatments. The results suggest that activation of D;
receptors within the Acb shell, but not Acb core, are involved in mediating PSR of EtOH-seeking
behavior of P rats.
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Introduction

Several studies have provided evidence that ethanol (EtOH)-seeking is associated with
increased c-Fos expression in the ventral tegmental area (VTA) (Zhao et al., 2006) and
nucleus accumbens (Acb) (Zhao et al., 2006; Dayas et al. 2007; Funk et al., 2006), thus
suggesting that neural substrates in the dopamine (DA) system are activated during EtOH-
seeking behavior. Hauser et al. (2011) findings indicated that reduction of VTA DA
neuronal firing in the posterior VTA, but not the anterior VTA, with local quinpirole (D,
receptor agonist) administration, blocked spontaneous recovery of EtOH-seeking behavior
of alcohol preferring (P) rats, suggesting that activation of DA neurons in the posterior VTA
are required for expression of EtOH-seeking behavior.

D, receptors within Acb have been implicated in the involvement of drug reward and drug
seeking behaviors. The majority of the neurons projecting from the Acb to the VTA express
mRNA for D4 receptors (Lu et al., 1998). Local application of the D1 receptor antagonist
SCH 23390 into the Acb shell reduced context-induced heroin-seeking and cocaine-seeking
behaviors (Anderson et al. 2003; Bachtell et al. 2005). However, antagonism of D receptors
in the Acb core reduced discrete-cue-induced heroin-seeking (Bossert et al. 2007), but did
not alter cocaine-seeking (Anderson et al. 2003). In contrast, activation of D1 receptors via
an agonist into the Acb shell and Acb core reinstated cocaine-seeking (Bachtell et al. 2005;
Schmidt and Pierce 2006), or was effective in the Acb shell, but not the Acb core (Schmidt
et al. 2006). Collectively, these studies provide evidence that the activation of D; receptors
in the Acb shell and possibly the core may be involved in mediating drug-seeking behaviors.

There have been a few studies that examined the involvement of DA D1 receptors in EtOH-
seeking behavior. Peripheral administration of SCH 23390 can decrease EtOH-seeking
behavior (Liu and Weiss 2002; Hamlin et al. 2007). In addition, Hamlin et al. (2007)
demonstrated that peripheral administration of SCH 23390 can abolish c-Fos expression in
the ventral Acb shell following context-induced EtOH-seeking (Hamlin et al. 2007).
Chaudhri et al. (2009) reported that D4 receptors in the Acb shell and Acb core may be
involved in mediating context-induced EtOH-seeking behavior of male Long-Evans rats, as
indicated by the microinfusion of a D, antagonist into these Acb sub-regions. However,
there have been no studies examining the involvement of D, receptors in the Acb shell or
Acb core in regulating EtOH-seeking behavior of alcohol-preferring (P) rats. The P rat
satisfies the criteria for a suitable animal model of alcoholism (McBride and Li, 1998;
Murphy et al., 2002; McBride et al., 2014), and exhibits robust EtOH self-administration
and EtOH-seeking behavior (Rodd et al., 2006; Rodd-Henricks et al., 2002a, b). In addition,
the P rat exhibits innate differences in the DA system compared to alcohol-non-preferring
(NP) rats (reviewed in Murphy et al., 2002), the Acb shell (but not the core) supports the
rewarding actions of EtOH in the P rat (Engleman et al., 2009), and there are differences in
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the sensitivity and response to EtOH of the Acb shell between P and Wistar rats (Engleman
et al., 2009). Therefore, it would be important to determine if the Acb is involved in
mediating EtOH-seeking behavior of P rats and if there are Acb sub-regional differences.

Context has been shown to influence extinction learning and reinstatement of previously
learned behaviors (Bouton, 2002). In a spontaneous recovery paradigm, subjects are allowed
to self-administer in a specific environment, and the behavior is extinguished in the same
environment; the subjects are withheld from that environment for a prolonged period, and
behavior is recorded when the animals are returned to the original environment. Since
spontaneous recovery is defined in the alcohol clinical literature as the cessation of alcohol
consumption in human alcoholics without treatment intervention, we have altered the term
to Pavlovian Spontaneous Recovery (PSR). PSR is a unique phenomenon in that it is time-
dependent (Bouton, 1988) and is directly correlated to reward saliency (Robbins, 1990). In
addition, contextual cues in the PSR procedure are associated with first-learned signals, and
the amount of first- and second-learned associations (Brooks, 2000).

The objective of the present study was to determine the involvement of Dq receptors within
the Acb shell and core in mediating expression of PSR of EtOH-seeking behavior of P rats,
following a 2-week EtOH-free period. In addition to using an animal model that shows
robust EtOH-seeking behavior, the current study used both a D4 receptor antagonist (SCH
23390) and an agonist (A-77636), which should provide more supportive evidence for the
involvement D, receptors than the use of an antagonist alone.

Experimental Procedures

Animals

Adult female P rats from the 70th generations, weighing 250-325 g at the start of the
experiment, were used. Female P rats were used in the present study because female rats
maintain their body and head size better than male P rats for more accurate and reliable
stereotaxic placements. Rats were maintained on a 12-hr reversed light dark cycle (lights off
at 0900 hr). Food and water were available in the home cage ad libitum throughout the
experiment. All research protocols were approved by the institutional animal care and use
committee and are in accordance with the guidelines of the Institutional Care and Use
Committee of the National Institute on Drug Abuse, National Institutes of Health, and the
Guide for the Care and Use of Laboratory Animals (Research Institute for Laboratory
Animal Research, 2011).

Chemical Agents and Vehicle

Ethyl alcohol (190 proof; McCormick Distilling Co., Weston, MO) was diluted to 15% with
distilled water for operant oral self-administration sessions. SCH 23390, a D4 receptor
antagonist, (Sigma, St. Louis, MO) and A-77636, D1 receptor agonist, (Tocris Bioscience,
Ellisville, MO) were dissolved in artificial cerebral spinal fluid (aCSF), and the pH adjusted
to 6.5 = 0.1 for microinjections. The aCSF consisted of: 120.0 mM NaCl, 4.8 mM KCI, 1.2
mM KHyPOy, 1.2 mM Mg SOy, 25.0 MM NaHCOg, 2.5 mM CaCl,, and 10.0 mM D-
glucose.
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Operant Training

EtOH self-administration procedures were conducted in standard two-lever experimental
chambers (Coulbourn Instruments, Allentown, PA), as previously described (Rodd et al.,
2006). Two operant levers were located on the same wall and were placed 15 cm above the
grid floor and 13 cm apart. Directly beneath each lever was a trough through which a dipper
cup (0.1 ml) was raised to deliver response-contingent fluid. Upon a reinforced response, a
small light cue was illuminated in the drinking trough during the 4-sec dipper access.

Rats were placed into the operant chamber to self-train. Operant sessions were 60-min in
duration and occurred daily for 10 weeks (Rodd et al. 2006; Hauser et al., 2011). The EtOH
concentration used for operant administration was 15% (vol/vol). During the initial 4 weeks
of daily operant access, both solutions (water and EtOH) were reinforced on an FR-1
schedule. At the end of this time, the response requirement for EtOH was increased to an
FR-3 schedule for 3 weeks, and then to FR-5 schedule for 3 weeks. Water remained at FR-1
throughout.

After the P rats had established stable levels of responding on the FR5 schedule for EtOH
and FR1 for water, they underwent 7 days of extinction (60 min/day), when neither water
nor EtOH was available (Rodd et al. 2006; Hauser et al., 2011). With the exception of no
fluid being present, the delivery system operated exactly as the preceding EtOH self-
administration sessions, i.e., rats still received the auditory stimulus of the dipper raising and
the visual cue of the small light being illuminated above the dipper trough. After extinction
training, all rats were maintained in the home cages for 14 days. Previous research has
shown that two weeks of home cage produce a robust expression of EtOH-seeking (Rodd —
Henricks et al. 2002a, b; Rodd et al. 2006).

Stereotaxic Surgeries

Stereotaxic implantation was performed after the animals had been in the home cages for 7
days. While under isoflurane anesthesia, rats were prepared for bilateral stereotaxic
implantation of 22-gauge guide cannula (Plastic One, Roanoke, VA) into the Acb shell or
Acb core; the guide cannula was aimed 1.0 mm above the target region. Coordinates for
placements to target the Acb shell were +1.7 mm AP, + 2.4 mm lateral to the midline, and
-7.5 mm ventral from the surface of the skull at a 10° angle to the vertical (Paxinos and
Watson, 1998). Coordinates for placements to target Acb core were +1.7 mm AP, + 2.7 mm
lateral to the midline, and -6.5 mm ventral from the surface of the skull at a 10° angle to the
vertical. A 28-gauge stylet was placed into the guide cannula and extended 0.5 mm beyond
the tip of the guide. After surgery, rats were individually housed and allowed to recover for
7 days in their home cage. Animals were handled for at least 5-min daily beginning on the
fourth recovery day and were habituated for 2 consecutive days to the handling procedures
necessary for microinjections.

Pavlovian Spontaneous Recovery (PSR) testing for expression of EtOH-seeking behavior

The PSR sessions were identical to the extinction protocol conditions. The FR5-FR1
schedule, lever contingencies and dipper functioning were maintained but EtOH and water
were absent. There are 4 consecutive PSR session because previous studies have shown that
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exposure to EtOH odor cues or EtOH priming (Rodd-Henricks et al., 2002a, b) and some
drugs (Dhaher et al., 2010) may enhance responding on the ethanol-associated lever for
more than one session.

Microinjection of SCH 23390 or A-77636 into the Acb shell or Acb core on responding on
the EtOH and water levers during PSR testing

Rats were microinjected bilaterally with aCSF, SCH 23390, a D1 receptor antagonist, (0.25
or 1 pg), or A-77636 (0.125 or 0.25 pg), a D1 receptor agonist. SCH 23390, A-77636 or
aCSF was administered into Acb shell or Acb core through 28-gauge injectors inserted to a
depth of 1 mm beyond the end of the guide cannulae; the injector was connected to a
Hamilton 25-pl syringe driven by a microinfusion syringe pump (Harvard Apparatus, MA,
USA). A total volume of 0.5 ul was administered over a 30-sec period per side; the injector
tip was left in place for an additional 30 sec per side. SCH 23390, A-77636 and aCSF were
given 4 min prior to only the first 60-min PSR session. The doses of SCH 23390
administered in the current study were based on previous research from our lab that
demonstrated microinjections of 0.25-2ug of SCH 23390 into Acb (Levy et al., 1991) or
ventral pallidum (Melendez et al., 2005) reduced EtOH intake of P rats, but did not alter
their motor activity.

Histology

At the termination of the experiment, 1% bromophenol blue (0.5 ul) was injected into the
infusion site. Subsequently, the animals were given a fatal dose of Nembutal and then
decapitated. Brains were removed and immediately frozen at -70°C. Frozen brains were
subsequently equilibrated at -15°C in a cryostat microtome and 40-um sections prepared.
Sections then were stained with cresyl violet and examined under a light microscope for
location of the injection site using the rat brain atlas of Paxinos and Watson (1998).

Statistical Analysis

Overall operant responding (60 min) data were analyzed with a mixed factorial ANOVA
with a between subject factor of dose and a repeated measure of ‘session’. For the PSR
experiments, the baseline measure for the factor of ‘session” was the average number of
responses on the EtOH lever for the last three extinction sessions. Post hoc Tukey's b was
performed to determine individual differences. All analyses that were p < 0.05 was
considered significant.

Results

As seen in Fig. 1, the Acb shell and Acb core injector placements were at +1.7 to +1.0 mm
relative to bregma. The success rate for correct Acb shell and Acb core dual placements was
95%. The incorrect injections sites were located ventral to the Acb. Only animals that had
correct injector placements were used in the data analysis.

Responses on the EtOH and water levers during self-administration and extinction

Average responses on the EtOH lever during the last 5 sessions of the EtOH self-
administration part of the procedure ranged from 193 to 222 responses/session across the 4
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experiments (Table 1). Average responses on the water lever during these sessions were
usually less than 20 responses/session. Average EtOH intakes during these 5 sessions ranged
from 1.4 to 1.5 g/kg/session. Responses on the EtOH lever were markedly reduced across
extinction sessions, whereas the low responses on the water lever were not significantly
altered across extinction sessions (Table 1).

Effects of SCH 23390 into the Acb shell on responses on the EtOH and water levers

Examining the number of responses on the lever previously associated with the delivery of
EtOH (Fig. 2A) indicated a significant effect of ‘session’ (F4, 10 = 3.53; p < 0.048) and
‘session’ by ‘treatment’ interaction (F4 17 = 13.23; p = 0.001). Comparisons with extinction
baseline indicated that P rats administered aCSF or 0.25 ug SCH 23390 directly into the Acb
shell responded more on the EtOH lever during the 15t PSR test session, whereas the rats
given 1.0 ug responded less (pairwise t-test, p < 0.01). Individual ANOV As performed for
each session indicated a significant effect of ‘dose’ during the 15t PSR test session (Fo13=
15.53; p < 0.01). Post-hoc comparisons indicated that administration of 0.25 and 1 ug SCH
23390 directly into the Acb shell decreased the number of EtOH lever responses during the
15t PSR test session compared to aCSF, and 1 pg significantly decreased EtOH responding
compared to 0.25 ug SCH 23390 (p values < 0.01).

There were no significant differences (p = 0.49) for responding on the lever previously
associated with water during the initial PSR test session for rats given aCSF, 0.25 ug or 1 ug
SCH 23390 (Fig. 2B). In addition, there were no significant differences in water lever
responses between ‘dose’ groups during PSR session 1.

Effects of SCH 23390 into the Acb core on responses on the EtOH and water levers

P rats administered aCSF or 1 ug SCH 23390 directly into the Acb core responded more on
the EtOH lever during the 15! PSR test session (Fig. 3A) than during extinction baseline
(pairwise t-test, p < 0.012). Examining the number of responses on the lever previously
associated with the delivery of EtOH (Fig. 3A) indicated a significant effect of ‘session’
(Fsa,4 =102.99; p < 0.001) and ‘session’ by ‘treatment’ interaction (F4 4 = 3.39; p < 0.01).
Individual ANOVAs performed for each session indicated a significant effect of ‘dose’ for
extinction base (F1 7 = 7.28; p = 0.031), but there was no significant difference in EtOH
lever responses between aCSF and 1 ug SCH 23390 during the 15! PSR test session (F1,7=
2.00; p = 0.200).

There were no significant differences (p = 0.12) for responding on the lever previously
associated with water during the 1st PSR test session for rats given aCSF or 1 ug SCH
23390 (Fig. 3B). In addition, there were no significant differences in water lever responses
between ‘dose’ groups during the 15t PSR session.

Effects of A-77636 into the Acb shell on responses on the EtOH and water levers

P rats administered aCSF, or 0.125 or 0.25 pg A-77636 directly into the Acb shell responded
more on the EtOH lever during the 15t PSR test session (Fig. 4A) than during the extinction
baseline (pairwise t-test, p < 0.01). Examining the number of responses on the lever
previously associated with the delivery of EtOH (Fig. 4A) indicated a significant effect of

Neuroscience. Author manuscript; available in PMC 2016 June 04.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hauser et al.

Page 7

‘session’ (F4,7 = 48.59; p < 0.001), but there was no significant ‘session’ by ‘treatment’
interaction (F4 g = 3.18; p = 0.077). Individual ANOVAs performed for each session
indicated a significant effect of ‘dose’ during the 15t PSR test session (F2,10=5.59; p =
0.023). Post-hoc comparisons indicated that administration of 0.125 and 0.25 pg A-77636
directly into the Acb shell increased the number of EtOH lever responses during the 15t PSR
test session compared to aCSF (p values < 0.05).

Compared to extinction baseline values, there were no significant differences (p = 0.18) for
responding on the lever previously associated with water during the initial PSR test session
for rats given aCSF, 0.125 pg or 0.25 pg A-77636 (Fig. 4B). In addition, there were no
significant differences in water lever responses between ‘dose’ groups during the 15t PSR
session.

Effects of A-77636 into the Acb core on responses on the EtOH and water levers

P rats administered aCSF, or 0.125 or 0.25 ug A-77636 directly into the Acb core responded
more on the EtOH lever during the 15t PSR test session (Fig. 5A) than during the extinction
baseline (pairwise t-test, p < 0.05). Examining the number of responses on the lever
previously associated with the delivery of EtOH (Fig. 5A) indicated a significant effect of
‘session’ (F4,7 = 38.93; p < 0.01), but there was no significant ‘session’ by ‘treatment’
interaction (F4 g = 2.47; p = 0.128). Individual ANOVAs performed for each session
indicated there was no significant effect of ‘dose’ during the 15t PSR test session on
responses on the EtOH lever (F3 19 = 0.633; p = 0.551).

There were no significant differences for responding on the lever previously associated with
water during the initial PSR test session (Fig. 5B) for rats given aCSF, or 0.125 or 0.25 ug
A-77636 (pairwise t-test, p = 0.24). In addition, there were no significant differences
between ‘dose’ groups during the 15 PSR session.

Discussion

The major finding of this study is that the activation of local D receptors in the Acb shell
(Figs. 2A and 4A), but not in the Acb core (Figs. 3A and 5A), is involved in mediating
spontaneous recovery of EtOH-seeking behavior of P rats. The current findings support
previous reports indicating that D4 receptors in the Acb shell are involved in mediating
EtOH-seeking behavior triggered by environmental context (Chaudhri et al. 2009).
However, unlike the findings indicating the involvement of D1 receptors within the Acb core
in mediating EtOH-seeking behavior (Chaudhri et al., 2009), the present results did not
support a role for D receptors within the Acb core in regulating EtOH-seeking.

Microinfusion of SCH 23390 into the Acb shell inhibited responding on the EtOH lever in
the PSR test, with the 1 pg dose of SCH 23390 having the most robust effect (Fig. 2A),
essentially reducing responding on the EtOH lever below extinction baseline levels. This
effect on EtOH lever responding is not likely due to a general effect on motor activity
impairment because (a) doses in this range and higher, when administered into the Acb, did
not impair responding for sucrose (Bossert et al., 2007) or heroin (Gerrits et al., 1994), (b)
the 1-ug dose did not alter responding when administered into the core (which is involved in
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regulating motor activity), and (c) the 1- pg dose did not reduce responding on the water
lever (Fig. 2B).

The reasons for the difference between the results of the current study and the findings of
Chaudhri et al. (2009), with regard to the involvement of D receptors in the Acb core, may
be due to a combination of factors. Most notably would be differences in the behavioral
paradigm (PSR after 2 weeks of EtOH abstinence following extinction training vs.
environmental context-induced renewal EtOH-seeking within the same day after completion
of extinction training), strain of rat (P rats vs. Long Evans rats), and amount of EtOH
consumed (P rats averaged 1.4-1.5 g/kg EtOH vs. 0.5-0.6 g/kg EtOH for Long-Evans rats)
could account for the differences in the involvement of D1 receptors within the Acb core in
mediating EtOH-seeking behavior between the two studies. In addition, differences in the
sex between the two studies and possible differences in the DA system between the P and
Long-Evans rats could also be factors contributing to the differences observed in the Acb
core between the two studies.

The finding of a differential involvement between the Acb shell and core, in mediating
EtOH-seeking behavior of P rats (Fig 3A), is compatible with other studies demonstrating
differences between the shell and core in supporting the rewarding actions of EtOH
(Engleman et al., 2009), and a recent report indicating that activation of D, receptors within
Acb shell, but not the Acb core, is required to maintain the rewarding actions of EtOH
within posterior VTA (Ding et al., 2014). Activation of posterior VTA DA neurons is
needed for expression of spontaneous recovery of EtOH-seeking behavior (Hauser et al.,
2011). Taken together, these results suggest the EtOH rewarding and EtOH-seeking
behaviors of P rats may share common neuronal circuits, and that activation of Dy receptors
in the Acb shell is likely part of the feed forward pathway involved in processing
information from the posterior VTA DA neurons to brain regions mediating the expression
of EtOH-seeking behavior.

However, the present results do not rule out the involvement of the Acb core in mediating
EtOH-seeking behavior of P rats. The Acb shell has been implicated in spatial/contextual
drug-seeking behavior (Bossert et al. 2007; Fuchs et al. 2008; Chaudbhri et al. 2009), whereas
the Acb core appears to be more involved in mediating cue- induced drug-seeking behavior
(Fuchs et al. 2004; Bossert et al. 2007; Hollander and Carelli, 2007; Chaudhri et al. 2008)
and mediating the incentive value of reward-conditioned stimuli (Ito et al. 2000, 2004). The
Acb shell and core have been shown to have distinct functional circuits as well some overlap
in mediating drug-seeking behaviors. The inactivation of the Acb core, but not the Acb shell,
is involved in mediating cue-induced EtOH-seeking (Chaudhri et al., 2010). In addition,
cue-induced EtOH-seeking can increase extracellular glutamate levels in the Acb core, thus
providing evidence that Acb core circuits may be involved in discrete —cue induced EtOH-
seeking behavior (Gass et al. 2011). It has also been reported that antagonism of
metabotropic glutamate 5 (mGIlu5) receptors in the Acb core can reduce EtOH- seeking
behaviors (Sinclair et al., 2012). Future studies should determine if the Acb core is involved
in mediating EtOH-seeking behavior of P rats via discrete-cues, and/or if other DA receptors
or neuronal systems projecting to the Acb core may be involved in expression of
spontaneous recovery of EtOH-seeking behavior by the P rat.
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In order to further determine the involvement of D; receptors in the Acb in mediating EtOH-
seeking behavior, A-77636, a D receptor agonist (Kebabian et al. 1992; Domino and Sheng,
1993) was microinfused into the Acb shell or Acb core. Local application of A-77636 into
the Acb shell enhanced responding on the EtOH lever (Fig. 4A) without altering water
responses (Fig. 4B), whereas A-77636 infused into the Acb core did not alter EtOH- (Fig.
4A) or water-(Fig. 4B) lever responding. These results demonstrated that stimulation of D
receptors within the Acb shell can enhance EtOH-seeking behavior, and provided further
evidence that D4 receptors within the Acb shell, but not the Acb core, are involved in
regulating EtOH-seeking behavior of P rats under spontaneous recovery conditions. Several
studies have reported effects of A-77636 on cocaine- induced expression of c-Fos in the Acb
and striatum (Asin et al., 1994), cocaine-induced locomotor activity (Asin et al., 1994;
Chausmer and Katz, 2002), and cocaine drug discrimination tests (Chausmer and Katz,
2002). The current study is the first that examined the effects of A-77636 on EtOH-seeking
behavior.

Conclusion

The current findings suggest that activation of D4 receptors within the Acb shell, but not the
Acb core, is involved in mediating the PSR of EtOH-seeking behavior of P rats.
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Mg 1.60 mm

Fig. 1.
Representative placements for the micro-infusion of aCSF, SCH 23390, or A-77636 into the

Acb shell or Acb core of adult female P rats are shown. Black circles represent placements
of injection sites within the Acb shell (defined as +1.7 to + 1.0 mm bregma) and grey
squares represent placements of injection sites within the Acb core (defined as +1.7 to + 1.0
mm bregma).
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—e— aCSF
—C— 0.25 ug SCH-23390
—¥— 1 ug SCH-23390

— §
Ext Base PSR1 PSR2 PSR3 PSR4

Sessions

Mean (= S.E.M.) responses per session on the lever previously associated with the delivery
of EtOH (A) or water (B) by P rats given aCSF (n = 4), or 0.25 (n=6) or 1 ug/0.5 ul (n = 6)
of SCH 23390 into the Acb shell prior to only the 15! PSR session. Asterisk (*) indicates that
rats administered aCSF responded significantly (p < 0.05) more on the EtOH lever during
the 15! PSR session compared to extinction baseline levels, whereas rats administered 1
ng/0.5 pl of SCH 23390 responded significantly less than extinction baseline. Pound (#)
indicates that both doses of SCH 23390 reduced EtOH responding during the 15t PSR
session compared to the aCSF group (p<0.05). There were no significant differences with

regard to responses on the water lever among the 3 groups.
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Mean (= S.E.M.) responses per session on the lever previously associated with the delivery
of EtOH (A) or water (B) by P rats given aCSF (n =4) or 1 ug/0.5 pl (n = 5) of SCH 23390
into the Acb core prior to only the first PSR session. Asterisk (*) indicates that rats
administered aCSF and 1 pg of SCH 23390 responded significantly (p < 0.05) more on the
EtOH lever during the 15t PSR session compared to extinction baseline levels. There were
no significant differences between the 2 groups with regard to responses on the EtOH lever.
There were no significant differences with regard to responses on the water lever between
the 2 groups.
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—C— 0.125 pg A-T7636
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Ext Base PSR1 PSR2 PSR3 PSR4

Sessions

Mean (= S.E.M.) responses per session on the lever previously associated with the delivery
of EtOH (A) or water (B) by P rats given aCSF (n = 4), or 0.125 (n = 4) or 0.25 pg/0.5 ul (n
=b5) of A-77636 into the Acb shell prior to only the first PSR session. Asterisk (*) indicates
that rats given aCSF, or 0.125 or 0.25 pg/0.5ul responded significantly (p < 0.05) more on
the EtOH lever during the 15t PSR session compared to extinction baseline levels. Pound (#)
indicates that rats given 0.125 or 0.25 pg/0.5 ul of A-77636 responded significantly more
during the 15t PSR session than rats given aCSF (p < 0.05). There were no significant
differences with regard to responses on the water lever among the 3 groups.
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Mean (= S.E.M.) responses per session on the lever previously associated with the delivery
of EtOH (A) or water (B) by P rats given aCSF (n = 4), or 0.125 (n = 5) or 0.25 pg/0.5 ul (n
=4) of A-77636 into the Acb core prior to only the 15t PSR session. Asterisk (*) indicates
that rats given aCSF, or 0.125 or 0.25 pg/0.5 pl of A-77636 responded significantly (p <
0.05) more on the EtOH lever during the 15t PSR session compared to extinction baseline
levels; there were no significant group differences. There were no significant differences in
responses on the water lever among the 3 groups.

Neuroscience. Author manuscript; available in PMC 2016 June 04.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Hauser et al.

Table 1

Page 18

Representation of EtOH and water lever responses (means £ SEM) during the last 5 days of maintenance, the

15t day of extinction, and last 3 days extinction that were used for baseline prior to 15t PSR session.

EtOH Lever (FR5)

Water Lever (FR1)

EtOH (g/kg)

Experiment 1 (SCH 23390 ; AcbShell)

EtOH Maintenance 222+22 13+3 15+0.2
Extinction (Day 1) 150 + 13 12+2
Base Extinction (last 3 days) 32+3 9+1

Experiment 2 (SCH 23390 ; AchCore)
EtOH Maintenance 21721 12+3 15%0.2
Extinction (Day 1) 221+22 17+5
Base Extinction (last 3 days) 22+9 10+2

Experiment 3 (A-77636; AchShell)
EtOH Maintenance 193 +15 101 14+03
Extinction (Day 1) 178 + 15 15+2
Base Extinction (last 3 days) 32+2 14+3

Experiment 4 (A-77636; AchCore)
EtOH Maintenance 202 +22 10+2 14+0.2
Extinction (Day 1) 149+ 14 2410
Base Extinction (last 3 days) 30+3 10+1
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