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ROLE OF ACCUMBENS AND CORTICAL DOPAMINE
RECEPTORS IN THE REGULATION OF CORTICAL
ACETYLCHOLINE RELEASE
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Abstract—Cortical acetylcholine, under resting and stimulated conditions, was measured in frontoparietal
and prefrontal cortex using in vivo microdialysis in freely-moving rats. Cortical acetylcholine efflux was
stimulated by systemic administration of the benzodiazepine receptor partial inverse agonist FG 7142.
Administration of FG 7142 (8.0 mg/kg; i.p.) significantly elevated acetylcholine efflux in both cortical
regions (150-250% relative to baseline) for 30 min after drug administration. The ability of endogenous
dopamine to regulate cortical acetylcholine efflux under resting or stimulated conditions and the relative
contributions of D;- and D,-like dopamine receptor activation was also assessed. In a first series of
experiments, systemic administration of the antipsychotic drug haloperidol (0.15, 0.9 mg/kg, i.p.) blocked
FG 7142-stimulated acetylcholine efflux in frontoparietal, cortex while the D,-like antagonist, SCH 23390
(0.1, 0.3 mg/kg), was less effective in attenuating stimulated acetylcholine efflux. In a second series of
experiments, the effects of infusions of these antagonists and of the D,-like antagonist sulpiride (10,
100 uM) into the nucleus accumbens were assessed. Infusions of haloperidol and sulpiride significantly
blocked FG 7142-stimulated acetylcholine efflux while SCH 23390 did not. By contrast, a third series of
experiments demonstrated that perfusion of these antagonists (100 uM) locally into the cortex (through
the probe) did not affect FG 7142-stimulated acetylcholine efflux. Moreover, none of these dopamine
receptor antagonists, whether administered systemically or perfused into the nucleus accumbens or cortex,
affected basal cortical acetylcholine efflux,

These results reveal similarities in stimulated cortical acetylcholine release across frontal cortical regions
and suggest a prominent role for D,-mediated accumbens dopamine transmission in the regulation of
cortical acetylcholine release. The findings provide evidence in support of a neural substrate that links
dysregulation of mesolimbic dopaminergic transmission to changes in cortical cholinergic transmission.
Dysregulation within this circuit is hypothesized to contribute to the etiology of disorders such as

schizophrenia, dementia and drug abuse. © 1998 IBRO. Published by Elsevier Science Ltd.
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All cortical areas and layers are innervated by cholin-
ergic projections originating in the basal forebrain.”!
As aberrations in the integrity of this projection have
been implied in the development of cognitive symp-
toms of major neuropsychiatric disorders, including
dementia and schizophrenia,'®->%-%3 the afferent regu-
lation of basal forebrain cholinergic neurons has been
increasingly investigated.> The regulation of cortical
acetylcholine (ACh) release by telencephalic and
brainstem projections to basal forebrain cholinergic
neurons has provided a fruitful research avenue
toward the understanding of the normal functions of
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cortical cholinergic inputs’*”” and the development
g p p:

of novel pharmacological strategies aimed at the
attenuation of disease-associated dysregulation of
this widespread cortical input system.®>64-¢5
Particularly relevant to the role of corticopetal
cholinergic neurons in psychiatric disorders is the
regulation of this system by its GABAergic inputs. A
major source of the GABAergic inputs to basal
forebrain neurons is the nucleus accumbens.>*”* The
GABA , receptor complex, of which there is a high
density in the basal forebrain,”' is allosterically
modulated by ligands for the benzodiazepine site in
that GABA-gated chloride flux is enhanced by
benzodiazepine receptor (BZR) agonists and reduced
by BZR inverse agonists, resulting, respectively, in an
enhancement and reduction in GABA-mediated inhi-
bition of cell excitability.”*® As would be predicted
by the anatomical relationship between GABAergic
terminals and cholinergic neurons in the basal
forebrain, systemic administration or local basal
forebrain infusions of BZR agonists and inverse
agonists results in reduction and augmentation of
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cortical ACh efflux, respectively.®**° Importantly,
these studies revealed that the effects of BZR ligands
on cortical ACh release interact with activity in the
cholinergic system, reflecting the ability of GABA to
regulate the excitability of these neurons.®"*?

The role of the GABAergic projections from the
nucleus accumbens (NAC) in the regulation of corti-
cal ACh release is of particular interest in the context
of theories that predict that over-(re)activity of cor-
tical cholinergic inputs mediate the development of
positive symptoms in schizophrenia.®®**%% This pre-
diction is based in part on the traditional hypothesis
that mesolimbic dopaminergic hyperactivity repre-
sents a critical link in the chain of neuropathological
mechanisms in schizophrenia,”**®® and on the pre-
sumed consequences of dopaminergic hyperactivity
in the NAC for the GABAergic regulation of basal
forebrain cholinergic neuronal excitability. Bour-
delais and Kalivas*® demonstrated that systemic
administration of amphetamine lowers extracellular
GABA levels in the basal forebrain, thus supporting
previous data by Mogenson and co-workers which,
collectively, suggested that dopamine (DA) receptor
stimulation in the NAC decreases the activity of
the efferent GABAergic projection to the basal
forebrain.?**>73

DA receptor stimulation in the NAC is hypoth-
esized to decrease GABAergic outflow into the basal
forebrain, resulting in disinhibition of corticopetal
cholinergic neurons and increased cortical ACh
release. Systemic or intraventricular administration
of DA or DA receptor agonists have been repeatedly
demonstrated to increase cortical ACh out-
flow.2!5105% Furthermore, Day et al.'” suggested
that mesolimbic DA contributes significantly to the
increases in cortical ACh release following systemic
administration of amphetamine. While these data
suggest a major role of mesolimbic DA in the regu-
lation of cortical ACh, the contribution of DA recep-
tor subtypes in the NAC and locally in the cortex to
the effects of these systemically administered drugs is
unsettled.

In the present study, the effects of DA receptor
antagonists on both resting (basal) and stimulated
cortical ACh efflux were determined. Cortical ACh
efflux was stimulated via the systemic administration
of the BZR partial inverse agonist FG 7142, a
manipulation which reliably enhances cortical ACh
efflux.2*” While there may be multiple neuronal
mechanisms underlying the ability of FG 7142 to
stimulate cortical ACh efflux, a major mechanism is
likely to be the allosteric reduction of GABA ,-
mediated inhibition of cholinergic neurons in the
basal forebrain, similar to that shown for other BZR
inverse agonists.?** Another contributing mechan-
ism involves the ability of FG 7142 to increase DA
turnover or efflux in the NAC.*® FG 7142 was thus
used as a pharmacological tool to increase cortical
ACh release and to assess the potential of DA
receptor antagonists to attenuate activated ACh
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efflux via a decrease in GABAergic transmission in
basal forebrain. It was predicted that DA antagonists
would attenuate the FG 7142-induced increase in
cortical ACh efflux, and, furthermore, that the block-
ade of DA receptors in the NAC would be sufficient
for this effect. However, because FG 7142 also
increases DA efflux in the medial prefrontal cortex
(mPFC)?' and because there are cells in the mPFC
that project to the NAC and/or basal forebrain
cholinergic neurons®**#¢%2 and are modulated by
cortical DA, '? the effects of DA antagonists perfused
into the mPFC on cortical ACh efflux were also
assessed. Finally, we compared basal and FG 7142-
stimulated ACh efflux in two regions, frontoparietal
cortex (FPC) and mPFC. The anatomical organiz-
ation of cortical cholinergic afferents and recent
microdialysis studies have suggested a rather wide-
spread release of ACh in all cortical areas and layers
(see Ref. 63 for a review).

EXPERIMENTAL PROCEDURES

Animals and surgery

Four- to eight-month-old male Fisher 344/Brown
Norway rats (National Institute of Aging Colony, Charles
Rivers, Wilmington, MA) were maintained in a
temperature- and humidity-controlled environment on a
12:12 h light:dark cycle (lights on at 06.00) with food and
water freely available. All animals were extensively handled
and habituated to the microdialysis testing environment
prior to surgery for microdialysis guide cannula implanta-
tion. Animal care and experimentation were performed in
accordance with protocols approved by The Ohio State
University Institutional Laboratory Animal Care and Use
Committee and consistent with the NIH Guide for the Care
and Use of Laboratory Animals.

Animals were anesthetized with sodium pentobarbital
(60.0 mg/kg, i.p.) and were stereotaxically implanted with a
microdialysis guide cannula (0.65 mm o.d., CMA 10, Carn-
egie Medicine, Acton, MA) into the FPC or dual implanta-
tion into the mPFC and shell of the ipsilateral NAC. For
placement of probes in the FPC, the microdialysis guide
cannula was rotated in the stereotaxic apparatus to an angle
of 50° away from vertical, towards the midline. The cannula
was then inserted, 1.0 mm beyond the dural surface through
a burr hole drilled at 1.0-2.0 mm anterior to bregma and
1.0mm lateral to the midline. For placement into the
mPFC, the cannula was rotated approximately 10° away
from the midline and 10° anterior and inserted 0.7 mm from
a point on the dural surface, 3.0 mm anterior to bregma and
0.6 mm lateral to the midline. For animals implanted in the
mPFC, an additional guide cannula was implanted into the
NAC by rotating the stereotaxic arm in the sagittal plane
10° posterior away vertical, then lowering the cannula
6.5 mm from a point on the dural surface, 0.5 mm posterior
to bregma and 0.9 mm lateral to the midline. All coordi-
nates were calculated according to the atlas of Paxinos and
Watson.®” Animals were given a prophylactic dose of peni-
cillin and re-hydrated with 5% glucose in isotonic saline if
necessary. The animals lost less than 5% of their pre-surgery
body weight as a result of the surgery and fully recovered to
their pre-surgery weight within three days.

Microdialysis sessions

Following surgery, habituation of the animals to the
microdialysis testing chambers (clear plastic parabolic
bowls; 35.0cm height; 38.0cm diameter; Carnegie
Medicine, Stockholm, Sweden) continued for three days.
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The first microdialysis session was performed on the fourth
post-surgical day. On each microdialysis test day, animals
were allowed to habituate to the testing chambers for
30 min prior to insertion of the removable concentric dialy-
sis probe(s) (0.5mm o.d., 2.0 mm membrane tip length;
CMA Microdialysis, Acton, MA). Probes were perfused at
a flow rate of 1.3 pl/min with an artificial cerebrospinal fluid
(aCSF) containing (in mM): NaCl 126.5, NaHCO; 27.5,
KCl 2.4, Na,SO, 0.5, KH,PO, 0.5, CaCl, 1.1, MgCl, 0.8,
D-glucose 4.9, and neostigmine bromide (0.5 pM; Sigma
Chemical, St Louis, MO). In animals with mPFC and NAC
probes, neostigmine was omitted from the aCSF perfusing
the NAC probe. In all experiments, collection of dialysates
began 3 h after probe insertion, a time-point at which basal
cortical ACh efflux is stable and dependent on axonal
depolarization.** Four consecutive 15-min baseline
dialysates were collected prior to any drug manipulations.

Acetylcholine analysis

ACh in each dialysate was quantified by high-
performance liquid chromatography with electrochemical
detection.®® ACh and choline were separated by a C-18
carbon polymer column (530 x 1 mm; Bioanalytical Systems
(BAS), W. Lafayette, IN) using a mobile phase (pH 8.5)
containing 30.0 mM NaH,PO, and 12.0 mM NaCl. Post-
column derivitization of ACh and choline was achieved by
an immobilized enzyme reactor column (BAS) containing
covalently-bound acetylcholinesterase and choline oxidase.
The hydrogen peroxide generated by the enzymatic degra-
dation of ACh and choline was further broken down and
detected by a peroxidase-coated glassy carbon working
electrode coupled to a LC-4C electrochemical detector
(BAS). Detector output was recorded and analysed using
“Chromgraph” software (BAS). The peak corresponding to
ACh was quantified by integration of the peak area and
comparison with a four-point external standard curve
bounding the expected range of dialysate ACh levels. The
detection limit for ACh by this method was approximately
20.0 fmol/10.0 pl injected on column.

Verification of probe placement

Three days following the last microdialysis session, ani-
mals were given a sublethal dose of sodium pentobarbital
and transcardially perfused with 0.2% heparin in 0.9% saline
followed by 10% formalin. The brains were removed,
blocked rostral to the cerebellum, and stored in 10% forma-
lin at 4°C with transfer to 30% sucrose phosphate buffer at
least three days prior to sectioning. Several 40.0 um sections
surrounding the dialysis probe tract(s) were processed for
Nissl staining for placement verification.

Drugs

The BZR partial inverse agonist FG 7142 (FG; Research
Biochemical International, RBI; Natick, MA) was solubi-
lized in 10% Cremephor EL (CEL; BASF, Ludwigshafen,
Germany) for systemic injections. The dose used (8.0 mg/
kg) produces reliable increases in cortical ACh efflux,*#
and is comparable to doses shown to increase DA efflux in
the NAC.?” The systemic doses used for the D,-like antag-
onist SCH 23390 (0.1 and 0.3 mg/kg, RBI) and for the
D,-like antagonist haloperidol (0.15 and 0.9 mg/kg, McNeil
Pharmaceuticals, Springhouse, PA) are similar to those
demonstrated to antagonize the increase in cortical ACh
efflux produced by systemic amphetamine.!® The systemic
vehicle solution for both of these DA antagonists was 0.9%
saline. The intracranial doses administered via the dialysis
probes were 10.0 and 100.0 pM (for intracortical sessions
100 uM only). While there are no data on the effects of these
ligands perfused intracranially on cortical ACh release, the
doses used here are comparable to doses of DA antagonists
shown to locally modulate release of ACh in the dorsal
striatum.™ The more selective D-like antagonist l-sulpiride

(RBI) was perfused via the probe at the same doses as SCH
23390 and haloperidol. The vehicle solution for all drugs
administered into the accumbens via the dialysis probe was
aCSF.

Experimental designs

General design and comparison of basal and FG 7142-
stimulated acetylcholine efflux in frontoparietal and medial
prefrontal cortex. Following cannula implantation into
either the FPC or dual implantation into the PFC and NAC
(see above), animals were allowed to recover for three days
during which time habituation to the testing chamber was
continued. Following this recovery period, each animal was
tested on four microdialysis sessions (between 10.00-16.00),
separated by a 24-h “washout” period. On each session,
four baseline samples were collected (see above) and then a
DA receptor antagonist or its vehicle (see below) was
administered. After two or three more 15-min collections,
FG (8.0 mg/kg, i.p.) or its vehicle was administered and
three more collections were taken. For all experiments,
individual baseline cortical ACh efflux (pmol/min) for each
session was defined as the median value of the four baseline
collections with efflux at subsequent time-points expressed
as percent change from this median baseline. Comparisons
between basal ACh efflux in FPC vs PFC were conducted
using an independent ¢-test. Analysis of the relative effect of
FG in different cortical regions was performed using a
mixed ANOVA on the effects of CORTICAL AREA (FPC
and PFC) and COLLECTION INTERVAL (last baseline
collection, 15 min and 30 min post-FG) as the between- and
within-subject factors. respectively.

Effects of systemic administration of dopamine antagonists
on cortical acetylcholine efffux. This experiment was
designed to test the hypothesis that enhanced dopaminergic
transmission is a necessary condition for the ability of FG
to increase ACh efflux in the frontal cortex. The relative
contributions of D,- and D,-like receptor activation were
also investigated. The effects of the DA antagonists were
also assessed in the “absence” of FG in order to assess
whether DA receptor activity tonically mediates basal
cortical ACh release.

Each animal was implanted with a guide cannula into the
FPC as described above and randomly assigned to one of
two groups according to the DA antagonist administered
(SCH 23390 or haloperidol). Immediately following the
fourth baseline collection, a systemic injection (i.p.) of SCH
23390 (0 [saline], 0.1 or 0.3 mg/kg) or haloperidol (0 [saline],
0.15 or 0.9 mglkg) was given. Following one (for SCH
23390) or two (haloperidol) subsequent 15-min collection
periods, FG (8.0 mg/kg, i.p.) or its vehicle was administered.
Each animal, thus, received the following four drug combi-
nations, in random order, across four microdialysis ses-
sions; vehicle (saline)+FG, DA antagonist (low dose)+FG,
DA antagonist (high dose)+FG, and DA antagonist (high
dose)+vehicle (CEL).

The effects of SCH 23390 and haloperidol were tested in
separate groups of animals and analysed separately. The
ability of FG to stimulate cortical ACh release was analysed
by one-way ANOVAs of the effects of FG on ACh efflux 15
and 30 min following the administration of the drug com-
pared to baseline ACh efflux. The effects of the DA antag-
onists alone were also analysed by similar ANOVASs of the
effects of the higher dose of either antagonist administered
together with the vehicle for FG (see Figs 2 and 3). The
ability of the antagonists to attenuate the effects of FG was
analysed by two-way ANOVAs on the effects of the two
doses of the antagonists on the FG-induced increase in ACh
efflux at the 15- and 30-min collection intervals. Multiple
comparisons were conducted using modified Bonferroni
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tests as described in Keppel® in order to reduce the

probability of Type I errors.

Effects of dopamine antagonists administered intracranially
on cortical frontoparietal efflux. The BZR partial inverse
agonist FG has been demonstrated to increase indices of
DA transmission in both NAC*” and PFC.° Therefore, we
investigated the necessity of DA transmission in NAC and
PFC by determining the effects of localized injections of D,
and D, antagonists following systemic administration of
FG. In this experiment, we also examined an additional
D,-like antagonist, sulpiride, because of concerns about the
affinity of haloperidol for non-D, receptors.

Intra-accumbens dopamine antagonists. Animals received
microdialysis guide cannula in both the left PFC and
ipsilateral NAC according to the procedures described
above in the Experimental Procedures. Animals were then
assigned to one of three DA antagonist groups (SCH 23390,
haloperidol, or sulpiride). Immediately following collection
of the final baseline dialysate in each session, the inlet line of
the probe was switched to a syringe containing the DA
antagonist dissolved in aCSF. Following a 15-min discard
period, to account for the “dead volume™ of the perfusion
line, two additional 15-min cortical dialysates were col-
lected. FG (8.0 mg/kg, i.p.) was then administered, followed
by collection of two additional cortical dialysates. Once
begun, perfusion of DA antagonist through the NAC
dialysis probe was not terminated until the end of the test
session. Separate groups of animals were tested for each of
the DA antagonists using the following three conditions in
randomized order; intra-accumbens DA antagonist vehicle
(aCSF)+FG, intra-accumbens DA antagonist (10 uM)+
FG. and intra-accumbens DA antagonist (100 uM)+FG.

As described above, the effects of FG on cortical ACh
efflux were analysed by one-way ANOVAs on ACh efflux
during the two post-FG collection intervals. The effects of
the antagonists alone were determined by ANOVAs on the
effects of the two doses of either antagonist and vehicle on
ACh efflux before FG was administered. As before, the
ability of the antagonist to attenuate FG-induced increases
in ACh efflux was determined by two-way ANOVAs on the
effects of the two doses of either antagonist during the two
post-FG collection intervals. Multiple comparisons were
Bonferroni-corrected as described above.

Intra-cortical dopamine antagonists. In order to assess the
potential contribution of cortical DA receptors to the effects
of systemically-administered FG on cortical ACh efflux, a
subset of animals from the experiment utilizing intra-
accumbens perfusions, received an “additional” microdialy-
sis session in which the higher dose of the DA antagonist
(100 uM) was perfused through the PFC probe prior to FG
administration. Half of the subjects were tested prior to the
series of intra-accumbens dialysis sessions and half
were tested after the intra-accumbens sessions. Once
again, the effects of FG were determined by one-way
ANOVAs, and the ability of the individual antagonist to
modify the FG-induced increase in ACh release was
determined by two-way ANOVAs, followed by
Bonferroni-corrected multiple comparisons in the event of
significant interactions.

RESULTS
Probe placements

The active zone of the probes in all animals used to
measure the effects of systemic DA antagonists on
FPC ACh efflux were located between 1.4-2.2 mm
anterior to bregma, within layers 2-6 of cortical areas
Frl, Fr3 or Parl in Paxinos and Watson.” All rats in
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which the effects of intra-accumbens or intra-cortical
DA antagonists on frontal cortical ACh efflux were
measured were confirmed to have one microdialysis
probe situated within the prelimbic, anterior cingu-
late or dorsal portion of the infralimbic cortex and
one probe in the ipsilateral NAC. The NAC probes
lay primarily within the shell region, in some cases
extending to the border of the core of the NAC,
olfactory tubercle, or rostral ventral pallidum. No
systematic differences in the efficacy of the antagon-
ists to attenuate FG-stimulated ACh efflux were
observed as a function of probe placement.

Basal and FG T142-stimulated acetylcholine efflux in
different cortical regions

Median baseline ACh effiux did not differ between
FPC (0.08£0.02 pmol/min) and mPFC (0.15+
0.03 pmol/min; t;,=1.94, P=0.062). Systemic admin-
istration of FG (8.0 mg/kg) resulted in an elevation of
ACh efflux beyond baseline levels in both cortical
regions (F, ¢,=25.75, P=0.0001). Multiple compari-
sons revealed that ACh efflux in both the 15min
{t33=5.12, P=0.001<0.033) and 30 min (#,;=7.86.
P=0.001<0.033) collections after FG were signifi-
cantly greater than the last baseline interval. The
magnitude of this stimulation (% change from base-
line) was comparable between the two regions at both
the 15 min (FPC: 164 +34%; mPFC: 192+ 51%) and
30 min (FPC: 177+27%; mPFC: 2354+40%) time-
points. These regional similarities are supported by
the absence of a significant effect of CORTICAL
AREA (F, ;,=0.31, P=0.583) and of an interaction
between CORTICAL AREA and COLLECTION
INTERVAL (F, ,,=0.76, P=0.474).

Effects of systemic SCH 23390

Figure 1 illustrates that in the “absence” of the
D,-like antagonist SCH 23390, systemic admin-
istration of FG significantly elevated cortical ACh
efflux during the 15- and 30-min collection intervals
by approximately 150-200% above baseline
(£5,0=7.03, P=0.012). Multiple comparisons indi-
cated that ACh efflux was significantly higher than
baseline efflux during both post-FG collection inter-
vals (I5min: 15=3.27, P=0.022<0.033; 30 min:
15=6.054, P=0.002<0.033). In the absence of FG,
administration of the higher dose of SCH 23390
(0.3 mg/kg), did not significantly affect ACh efflux
(F316=3.64, P=0.065). Although the data in Fig. 1
suggest that systemic administration of SCH 23390
attenuated the ability of FG to stimulate ACh efflux,
the analysis of the main effect of dose of SCH 23390
on the FG-induced increase in cortical ACh efflux did
not reveal a significant effect (£, ,,=2.856, P=0.104).
Likewise, the interaction between dose of SCH 23390
and  collection interval was not significant
(F,,0=0.142, P=0.869).
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Fig. 1. Effects of systemic administration of the D,-like
antagonist SCH 23390 on basal and FG 7142-stimulated
ACh efflux in medial prefrontal cortex (all figures show
mean £ S.E.M.). Each rat received two injections (i.p.). SCH
23390 or its vehicle (VEH) was administered immediately
after the final baseline collection interval (—15min). FG
7142 or its vehicle was administered (time=0 min) and two
additional dialysates were collected. The times indicated on
the abscissa correspond to the onset of the 15 min collection
interval. While FG significantly stimulated cortical ACh
efflux, administration of SCH 23390 did not significantly
attenuate this increase. Administration of the higher dose of
SCH 23390 together with the vehicle for FG did not affect
basal ACh eflux.

Effects of systemic haloperido!

As in the previous experiment, systemic admin-
istration of FG significantly elevated cortical ACh
efflux (F,,,=10.537, P=0.003) during the 15- and
30-min collection intervals by approximately
150-200% above baseline (15min: ¢5=3.974,
P=0.011<0.033; 30 min: ¢5=3.969, P=0.011<0.033).
Administration of the higher dose of haloperidol,
together with the vehicle for FG did not affect
ACh efflux (F,,0=0.323, P=0.731). However,
co-administration of FG and haloperidol revealed a
significant attenuation of the FG-induced increase in
ACh efflux by haloperidol (F, ,=4,603, P=0.038).
This effect did not differ between the two collection
intervals (F, ,=0.597, P=0.569). Multiple compari-
sons of the effects of dose of haloperidol revealed a
significant effect of the lower dose of haloperidol
(t5=3.096, P=0.027<0.033) while the attenuating
effects of the higher dose were not significant
(t5=2.374, P=0.064>0.033). Figure 2 suggests that
administration of haloperidol almost completely
attenuated the FG-induced increase in cortical ACh
efflux. This observation was substantiated by a post
hoc analysis indicating that cortical ACh efflux was
not significantly elevated, relative to the last baseline
collection, during the two post-FG collections fol-
lowing either the low or high dose of haloperidol
(all Ps>0.10).

Effects of locally-administered dopamine antagonists
on cortical acetylcholine efflux

Intra-accumbens perfusions of SCH23390, haloperi-
dol, or sulpiride. Similar to the experiments described
above, administration of FG alone reliably increased
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Fig. 2. Effects of systemic administration of the D,-like
antagonist haloperidol (HAL) on basal and FG-stimulated
ACh efflux in medial prefrontal cortex. Each rat received
two injections (i.p.). Haloperidol (HAL) or its vehicle
(VEH) was administered immediately after the final baseline
collection interval (—30min). The additional post-
antagonist collection interval (— 15 min) was inserted due to
the delayed effects of haloperidol, relative to SCH 23390.
FG 7142 or its vehicle was administered (time=0 min) and
two additional dialysates were collected. FG 7142 stimu-
lated cortical ACh efflux and the prior administration of
either dose of haloperidol blocked this increase. The higher
dose of haloperidol alone did not affect on basal ACh effiux.
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Fig. 3. Effects of intra-accumbens perfusions of the D,-like
antagonist SCH 23390 on basal and FG 7142-stimulated
ACh efflux in medial prefrontal cortex. Perfusions of SCH
23390 (10 or 100 uM) or aCSF began immediately after the
last baseline collection interval (BSL) and continued
throughout the duration of the session. The times indicated
on the abscissa (0, 15, 30) depict the onset of the 15 min
collection intervals. Although the infusion of SCH appeared
to suppress the FG-induced increase in ACh release, the
variability of the effects of FG prevented the effects of SCH

from reaching statistical significance (see Results).

cortical ACh efflux in all three separate experiments
on the effects of intra-accumbens infusions of DA
antagonists (SCH: F, ,=6.134, P=0.012; haloperi-
dol: F, 1,=9.675, P=0.002; sulpiride: F, ,=13.061,
P=0.002; see Figs 3-5). Furthermore, neither antag-
onist affected cortical ACh efflux during the collec-
tion interval before FG was administered (order as
above; F, |,=2.538, P=0.115; F, |,=2.041, P=0.167,
F, 1,=1.509, P=0.267; see Figs 3-5).






