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Dopamine antagonists in the orbital prefrontal cortex re-
duce prepulse inhibition of the acoustic startle reflex in the rat.
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Schizophrenia is characterized by, among other things, (a) information processing deficits that have been indexed by a num-
ber of measures, including deficits in prepulse inhibition (PPI) of the acoustic startle reflex; and (b) pathophysiology of the
frontal lobe. Recent studies have implicated the prefrontal cortex (PFC) in the modulation of PPI in rats. These studies sug-
gest that dopamine (DA) ablation of the PFC (using 6-OHDA) leads to disruption of PPI. To better understand the role of
DA type 1 (D

 

1

 

) and type 2 (D

 

2

 

) receptors in the modulation of PPI, we investigated the effects of two pharmacologically dis-
tinct DA antagonists on the modulation of PPI. Microinjection of SCH23390 (a D

 

1

 

 antagonist) into the orbital PFC markedly
decreased PPI (at 0.1, 0.5, and 1.5 

 

m

 

g), whereas raclopride (a D

 

2

 

 antagonist) decreased PPI at some doses (0.1 and 0.5 mg/ml)
but not at others (5.0 

 

m

 

g). We conclude that both D

 

1

 

 and D

 

2

 

 receptors mediate the cortical modulation of PPI. © 1999
Elsevier Science Inc.
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PREPULSE inhibition (PPI) of the acoustic startle reflex
(ASR) occurs when a weak, nonstartle-eliciting stimulus (pre-
pulse), presented 30–500 ms before the startle-eliciting acous-
tic stimulus, results in the reduction of ASR amplitude (18,
20). The inhibitory processes activated by the prepulse and
the resulting decrement in startle amplitude is thought to rep-
resent a behavioral model for sensorimotor gating (41,43).
Braff et al. (4) reported that PPI is impaired in schizophrenic
patients, and suggested that this deficit in sensorimotor gating
reflects the disrupted attentional processing characteristic of
schizophrenia. The disruption of PPI observed in rats after a
variety of manipulations may, in some circumstances, consti-
tute a viable animal model for delineating the anatomical and
neurochemical bases of the sensorimotor gating deficit ob-
served in schizophrenia (41,43,48).

One hypothesis regarding the neural bases of schizophre-
nia is that there is overactivity of the mesolimbic dopamine
(DA) projection system (23) that involves projections from
the Ventral tegmental area (VTA) to the nucleus accumbens
(Acb) (3). In considering the role of dopamine in schizophre-
nia, it is relevant to note that dopamine receptors are usually

classified into two main groups on the basis of ligand-binding
pharmacology and amino acid homology (35). The D

 

1

 

-like re-
ceptors include types D

 

1

 

 and D

 

5

 

, while the D

 

2

 

-like receptors
include types D

 

2

 

, D

 

3

 

, and D

 

4

 

. Several studies have shown that
manipulations that should lead to an increase in Acb D

 

2

 

-like
activity in rats leads to deficits in PPI (50,51).

Another hypothesis regarding the neural bases of schizo-
phrenia is that there are structural and functional abnormali-
ties in the prefrontal cortex (23). The prefrontal cortex (PFC)
is defined as the cortical projection field of the mediodorsal
thalamic nucleus (33), and comprises: (a) a medial division
(mPFC), including the medial precentral, dorsal anterior cin-
gulate, and prelimbic cortices; (b) a ventromedial division that
has been recently added, (14); (c) a ventral orbital division;
and (d) a sulcal division, called the agranular insular cortex,
situated within the rhinal sulcus [cortical terminology accord-
ing to (27); see also (38)]. Further, a convergence has been
demonstrated within the prefrontal cortex of projections from
DA-containing neurons located in the VTA (i.e., the meso-
cortical DA system) and of projections from neurons within
the mediodorsal thalamic nucleus (2,10).
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Several studies with rats have examined the role of pre-
frontal cortex in the modulation of PPI. Briefly, NMDA or
ibotenic acid lesions of the mPFC, as well as infusion of DA in
the orbital PFC, have no effect on PPI (28,42,45). In contrast,
manipulations of the mPFC that lead to decreased PFC DA
activity, such as 6-OHDA lesions (5,24) or infusion of specific
D

 

1

 

- or D

 

2

 

-like antagonists, significantly reduce PPI (12). This
finding may relate to studies in humans that suggest that ab-
normal activity of the prefrontal cortex in schizophrenic pa-
tients may be the result of decreased activity of the cortical
D

 

1

 

-like receptor system [see (23)]. Thus, the research with an-
imal models indicates that lowered DA activity in the PFC has
the same effect on PPI as does heightened DA activity in the
Acb: in both cases, PPI is disrupted. These sets of findings
suggest the hypothesis that the cognitive disturbances ob-
served in schizophrenia are mediated by functional overactiv-
ity of the mesolimbic DA projection system, and/or functional
underactivity of the mesocortical DA system (22,23). Specific
schizophrenic symptoms may be associated with specific dys-
function of either the Acb or the PFC; however, it is likely
that the sensorimotor gating deficit, indexed by decreased
PPI, is the direct result of Acb DA overactivity. That is, the
PPI deficit that occurs with PFC dysfunction may not be a di-
rect effect, but rather an indirect effect mediated by the con-
sequent overactivity of the Acb.

As yet, the role of specific PFC subregions in the DA mod-
ulation of PPI has not been extensively investigated. At least
two subregions of the PFC, the medial and orbital parts, are
functionally dissociable. For example, the mPFC is involved
in learning tasks with spatial and/or temporal cues, and social
behavior (7,15,26), whereas the orbital PFC is involved in cer-
tain social and emotional behaviors such as suppression of ag-
gression (7). Moreover, the medial and orbital PFC project to
different cortical, striatal, basal forebrain, thalamic, and brain
stem subregions [see (26), for a detailed review]. From this, it
is possible that DA modulation of PPI is localized within spe-
cific PFC subregions. Previously, Ellenbroek et al. (12) found
that infusion of SCH39166 (a D

 

1

 

-like antagonist) and sulpi-
ride (a D

 

2

 

-like antagonist) in the mPFC disrupted PPI. In the
current study, we measured PPI after local injection of two
pharmacologically distinct dopamine antagonists in the or-
bital part of PFC. Raclopride was used as the selective D

 

2

 

-like
antagonist, and SCH23390 was used as the selective D

 

1

 

-like
receptor antagonist. If the orbital PFC is an anatomical locus
of the modulation of PPI, like the mPFC appears to be, then
animals given a DA-specific antagonist should exhibit disrup-
tion of PPI; if D

 

1

 

- or D

 

2

 

-receptor subtypes in the orbital PFC
are differentially involved in sensorimotor gating, then PPI
should be disrupted following infusion of one antagonist but
not the other.

 

METHOD

 

Subjects 

 

Adult male Sprague–Dawley-derived rats, weighing be-
tween 299 and 439 g at the time of surgery, were used as sub-
jects. Prior to surgery (see below) animals were group housed
with eight per plastic cage (65 

 

3

 

 40 

 

3

 

 22 cm; L 

 

3

 

 W 

 

3

 

 H); af-
ter surgery, animals were singly housed in a plastic cage (27 

 

3

 

24.5 

 

3

 

 37 cm). At all times food and water were available ad
lib, and animals were maintained on a natural light–dark cy-
cle. Testing took place during the light portion of the cycle.
Animals were handled for 3–5 min a day for at least 3 days
prior to surgery and for 1–2 min every day postoperatively.
Seventy-five rats were tested in this study, but the data from

16 rats were discarded on histological grounds (see below).
All experimental procedures followed the Policy on the Use
of Animals in Neuroscience Research, adopted by the Society
for Neuroscience (USA), and were approved by the Animal
Care and Ethics Committee at the University of New South
Wales.

 

Surgery

 

Anesthesia was induced by an injection (IP) of a mixture of
ketamine (1.33 mg/kg; Ketapex, 100 mg/ml) and xylazine (6.6
mg/kg; Rompun, 20 mg/ml). A single guide cannula (22 gauge;
Plastics One, Roanoke, VA) was implanted in the right hemi-
sphere using these coordinates: A/P 

 

1

 

4.5 mm from bregma,
L 

 

1

 

0.7 mm from the midline, and D/V 

 

2

 

4.9 mm from the skull
(31). The cannula was fitted with a stylet, and a 7–10-day re-
covery period was provided before any behavioral testing.

 

Drugs

 

Hamilton microsyringes and a microinfusion pump (Har-
vard Apparatus) were used to intracerebrally infuse either the
D

 

1

 

-like antagonist SCH23390 (RBI), the D

 

2

 

-like antagonist
raclopride (Astra Arcus), or saline. All drugs were made fresh
daily, and three doses of each drug were tested in indepen-
dent groups. Specifically, some groups received 0.1 

 

m

 

g (

 

n

 

 

 

5

 

9), 0.5 

 

m

 

g (

 

n

 

 

 

5

 

 8), or 1.5 

 

m

 

g (

 

n

 

 

 

5

 

 10) of SCH23390, while oth-
ers received 0.5 

 

m

 

g (

 

n

 

 

 

5

 

 7), 1.5 

 

m

 

g (

 

n

 

 

 

5

 

 9), or 5.0 

 

m

 

g (

 

n

 

 

 

5

 

 5) of
raclopride (all in a volume of 0.5 

 

m

 

l). The control group (

 

n

 

 

 

5

 

11) received an equivalent volume of the vehicle (i.e., normal
saline). Infusions were made by replacing the stylet with a mi-
crosyringe needle that extended 1-mm beyond the tip of the
guide cannula. Infusions were given over a 1-min period, and
the infusion needle remained in place for an additional
minute to allow for diffusion of the drug. Before behavioral
testing the injector needles were removed and replaced with
the stylets.

 

Startle Cages

 

All behavioral tests occurred in one of two identical startle
chambers (20 

 

3

 

 12 

 

3

 

 13 cm). The floor and the two side walls
of each chamber were made of 3-mm stainless steel rods
spaced 13 mm apart; the rest of each chamber was made of
clear Plexiglas. Each startle cage was suspended from a large
sheet of Plexiglas to which a piece of piezoelectric film had
been laminated. Movements within the startle cage produced
flexion in the Plexiglas sheet that resulted in a voltage being
produced by the piezoelectric film; this voltage was propor-
tional to the magnitude of the movement—larger, more in-
tense movements produced larger voltages. This voltage was
amplified and digitized (at a 1-kHz rate) by a custom-built
unit during a 250-m period, beginning at the onset of each
startle stimulus. The largest response measured during any
single millisecond of this period was used as the measure of
the subject’s startle response. Each startle chamber was
housed in a sound- and light-attenuating cabinet. In each cab-
inet, illumination was provided by a 25-W red light on the
front door, and a ventilation fan provided a 60-dB back-
ground noise at all times (scale A, slow, on a type 2335 Bruel
and Kjaer sound level meter).

 

Acoustic Stimuli

 

To elicit the startle response a 120-dB (peak), 50-ms white-
noise burst was used. To produce prepulse inhibition of star-
tle, a 20-ms white noise burst was presented 80-ms before the
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startle stimulus. On some trials the prepulse was 3 dB above
background (low prepulse), while on others it was 35 dB
above background (high prepulse); more inhibition should be
observed with the more intense prepulse. All acoustic stimuli
were presented by two piezoelectric speakers, wired in paral-
lel, mounted 8 cm from either side of the startle cage.

 

Testing Procedure

 

Immediately after the infusion treatment had ended each
animal was placed in a startle cage. Following a 2-min adapta-
tion period the test session, consisting of 50 trials, began. The
first and last trial involved presenting the startle stimulus
alone, while the other 48 trials were comprised of four blocks
of 12 trials. Each of these blocks consisted of four trial types:
(a) startle stimulus alone—four trials; (b) startle stimulus pre-
ceded by the low prepulse—three trials; (c) startle stimulus
preceded by the high prepulse—three trials; and (d) no stimu-
lus—two trials. Within each block, the various trial types were
presented in a pseudorandom order (no more than two trials
of the same type in a row). Trials were separated by a variable
intertrial interval (average 

 

5

 

 20 s; range 

 

5

 

 15–25 s). Data col-
lection and the timing of all stimulus presentations was com-
puter controlled with custom-designed software.

 

Histology 

 

Following completion of the behavioral test, animals were
injected with Nembutal and decapitated. Brains were re-
moved and frozen sections 40 mm thick were cut, collected on
slides, and stained with cresyl violet. Histological analysis re-
vealed either extensive tract damage or that the cannula tip
was located outside the target area in 16 animals; the data
from these animals were not included in the statistical analy-
sis. The location of the cannula tips for the 59 animals whose
data were included in the analysis is shown in Fig. 1.

 

RESULTS

 

Data Analysis Procedures

 

The mean response for each trial type (collapsed across the
four blocks of test trials) was determined for every animal. To
assess prepulse inhibition of startle, a percentage score was
derived with the following formula: [(mean response on star-
tle alone trials 

 

2

 

 mean response on prepulse trials)/mean re-
sponse on startle alone trials] 

 

3

 

 100. Larger scores indicate
more prepulse inhibition. Percent inhibition was determined
separately for the low and the high prepulses. Although all
the data was collected concurrently, two separate sets of
ANOVAs were undertaken: (a) one examining the effects of
the D

 

1

 

-like antagonist SCH23390, and (b) one examining the
D

 

2

 

-like antagonist raclopride. The same saline control group
was used in each of these analyses. Pairwise comparisons were
made with the least significant difference test (

 

p

 

 

 

,

 

 0.05).

 

Baseline and Blank Trials

 

Any drug effects on general activity or the startle response
itself would be revealed by the responses on the blank and
startle-alone trials, respectively. As can be seen in Table 1,
there were no obvious group differences on either of these
trial types—indicating that neither drug affected general ac-
tivity or startle amplitude. Statistical analysis, by a one-way
ANOVA with treatment as a factor, showed that neither
SCH23390 nor raclopride affected responding on the blank
trials, 

 

F

 

(3, 34) 

 

5

 

 1.12, and 

 

F

 

(3, 28) 

 

5

 

 2.11, respectively; both

 

p

 

s 

 

.

 

 0.10, or the startle-alone trials, 

 

F

 

(3, 34) 

 

5

 

 1.65, and 

 

F

 

(3,
28) 

 

5

 

 1.29, respectively; both 

 

p

 

s 

 

.

 

 0.10.
We also analyzed the baseline startle response data with

trial block as a factor. This analysis revealed that the startle
response habituated across the four trial blocks, but that nei-
ther of the two antagonists exerted a systematic effect on this.

 

Prepulse Inhibition of Startle

 

As reported in other studies, the more intense prepulse
caused more inhibition than the less intense prepulse [for re-
view, see (17)]. Of more interest, it appears that infusion of ei-
ther SCH23390 or raclopride into the prefrontal cortex re-
duced the amount of prepulse inhibition produced by the low,
but not the high, prepulse (see Fig. 2).

We also analyzed the PPI results with trial block as a fac-
tor. This analysis revealed that the amount of PPI increased
over trial blocks, but that neither of the two antagonists ex-
erted a systematic effect on this. The only deviation in these
analyses was that the group given 5.0 

 

m

 

g of raclopride exhib-
ited significantly more PPI on trial block 1 than did the groups
given the low or moderate dose of raclopride.

 

Effects of SCH23390.  

 

Analysis of variance showed that
SCH23390 significantly reduced the prepulse inhibition pro-
duced by the low prepulse, 

 

F

 

(3, 34) 

 

5

 

 9.81, 

 

p

 

 

 

,

 

 0.01, but had
no effect on the prepulse inhibition produced by the high
prepulse, 

 

F

 

(3, 34) 

 

5

 

 2.01, 

 

p

 

 

 

.

 

 0.10. Post hoc pairwise compar-
isons showed that all three groups given SCH23390 exhibited
significantly less prepulse inhibition to the low prepulse than
did the saline controls. Further, the three drug-treated groups
did not differ from one another (see the left panel of Fig. 2).

 

Effects of raclopride.  

 

Analysis of variance showed that raclo-
pride significantly reduced the prepulse inhibition produced
by the low prepulse, 

 

F

 

(3, 28) 

 

5

 

 3.77, 

 

p

 

 

 

,

 

 0.05, but had no ef-
fect on the prepulse inhibition produced by the high prepulse
(

 

F

 

 

 

,

 

 1.0). Post hoc pairwise comparisons showed that disrup-
tion of inhibition to the low prepulse by raclopride was dose
dependent: the groups given either 0.5 or 1.5 

 

m

 

g of raclopride
showed a significant disruption of PPI, but those given 5.0 

 

m

 

g
did not (see the right panel of Fig. 2).

 

DISCUSSION

 

Implications of Findings

 

The results of this study show that infusion in the PFC of
either SCH23390 or raclopride, selective D

 

1

 

 and D

 

2

 

 antago-
nists, respectively, cause a decrement in PPI to a low (3 dB
above background), but not a high (35 dB above back-
ground), prepulse stimulus. However, it must be noted that
the high intensity prepulse in the present study may have elic-
ited a startle response on some trials. That is, the attenuation
of the startle response to the test stimulus in this condition
may have been due to a refractory period rather than sen-
sorimotor gating [e.g., (21)]. Nonetheless, the finding that DA
antagonists in the prefrontal cortex leads to reduced PPI to a
low intensity prepulse is consistent with (a) results showing
that 6-OHDA lesions of the PFC reduce PPI (5,24), and (b)
Ellenbroek et al.’s (12) recent study showing that local infu-
sion of either SCH39166 or sulpiride, selective D

 

1

 

-like and D

 

2

 

-
like antagonists, respectively, into the PFC reduces PPI.

The study by Ellenbroek et al. (12) is very similar concep-
tually to the current study, but there are some notable proce-
dural differences between the two studies. First, Ellenbroek et
al. (12) used different antagonists than those used in the
present study (i.e., SCH39166 vs. SCH23390 as the D

 

1

 

-like an-
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FIG. 1. Placement of cannula tips for each of the dosages (mg) of raclopride (RAC), SCH23390 (SCH), and saline groups,
using coronal plates from Swanson (39). Some points represent more than one cannula tip placement.
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tagonist and sulpiride vs. raclopride as the D

 

2

 

-like antagonist).
Second, Ellenbroek et al. made local infusions into the pre-
limbic area of the medial PFC, whereas we made local infu-
sions into the orbital part of the PFC. Third, Ellenbroek et al.
made bilateral infusions, whereas the present study made uni-
lateral infusions in the right hemisphere. Interestingly, other
studies have reported that unilateral lesions of the medial pre-
frontal cortex differentially affected subcortical dopamine uti-
lization and the behavioral response to stress (6). In the cur-
rent study, however, the physical proximity of the orbital PFC
to midline allows for the possibility that the infused antago-
nists diffused to the left hemisphere. It will be important for
future research in this area to explicitly compare the effects of
bilateral/unilateral infusions of DA antagonists into PFC. In
any case, given the procedural differences between the cur-
rent study and that of Ellenbroek et al. (12), it is reassuring
that comparable results were obtained in both studies, as it
suggests that modulation of sensorimotor gating by DA activ-
ity in the PFC is a robust effect.

One puzzling aspect of the present results involves the fail-
ure of the high dose of raclopride to disrupt PPI (see the right
panel of Fig. 2). This result could be related to the small sam-
ple size (

 

n

 

 

 

5

 

 5) of that group, or could be due to some phar-
macokinetic effect leading to a nonlinear pattern of results (a
not unexpected finding in drug research). One possible expla-

nation along these lines is that the high dose of raclopride dif-
fused throughout the brain and blocked subcortical receptors
(we would like to acknowledge that an anonymous reviewer
suggested this possibility). This would oppose the effects of
prefrontal dopamine blockade by the mechanisms outlined
below. This interpretation of the failure of the high dose of
raclopride to disrupt PPI is also supported by the fact that
raclopride is a D

 

2

 

-like antagonist and the subcortical modula-
tion of PPI is specific to the D

 

2

 

-like receptor system (50,51).

 

Possible Mechanism of Disruption of PPI

 

Although multiple neurotransmitter and anatomical sys-
tems are involved in the modulation of PPI [(25), for a re-
view], one major cause of PPI disruption is overactivity of
subcortical dopamine (40,43,44). The question then arises as
to why dopamine underactivity in the PFC leads to PPI dis-
ruption. The answer may lie in the nature of the functional
midbrain–PFC–Acb connectivity. DA-containing neurons lo-
calized in the VTA project both to PFC and to Acb (3). There
is evidence that DA in the PFC modulates subcortical DA
function by exerting an inhibitory influence on either the PFC
excitatory glutamate (GLU)-containing neurons or the inter-
neurons controlling the GLU neurons (13,37,46). These GLU
neurons in the PFC have been shown to project to a number

FIG. 2. Percent inhibition to the high and low prepulses for groups infused with SCH23390 (left
panel) or raclopride (right panel).

 

TABLE 1

 

MEAN RESPONSES (

 

6

 

SEM) ON BLANK AND STARTLE ALONE TRIALS FOR ANIMALS GIVEN INFUSIONS OF EITHER SALINE,
SCH23390, OR RACLOPRIDE IN THE PREFRONTAL CORTEX

Trial Type Saline
0.1

 

 m

 

g
SCH23390

0.5 

 

m

 

g
SCH23390

1.5

 

 m

 

g
SCH23390

0.5 

 

m

 

g
Raclopride

1.5 mg
Raclopride

5.0 mg
Raclopride

Blank 5.64 7.78 5.75 5.2 5.86 8.44 5.4
(.82) (1.6) (.65) (.98) (.67) (1.0) (.82)

Startle alone 235 270 293 261 273 238 199
(20) (10) (7) (25) (17) (16) (45)
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of subcortical sites, including the Acb (38), and have also been
reported to induce DA release in the Acb (1). Although GLU
receptors have been shown to be localized on the presynaptic
endings of the ascending DA fibers from the VTA to the Acb
(53), more research is required to understand how descending
GLU-containing projections modulate the regulation of DA
release in subcortical sites. It seems clear that shutting off the
DA system in PFC by destruction of PFC DA input or by lo-
cal infusion of DA-specific antagonists may disinhibit the
glutamatergic excitatory projection (32) and lead to overactiv-
ity of subcortical DA. Thus, decreased DA activity in the PFC
leads to a disruption in PPI because of the consequent DA hy-
peractivity in the Acb. Further studies are required to assess
this hypothesis.

The proposed PFC–Acb dopamine interaction mechanism
is, nevertheless, consistent with other prefrontal PPI studies,
whether these studies involved gross lesions or more specific
infusions. First, ablating, NMDA, or ibotenic acid lesions of
the PFC do not affect PPI [e.g., (19,28,45)]. This may be be-
cause the lesion has destroyed both the presynaptic DA ter-
minals (inhibitory influence), and the postsynaptic cell body
(excitatory influence). Thus, the removal of an inhibitory and
an excitatory influence has no effect on DA activity in the
Acb and, hence, no effect on PPI. Second, 6-OHDA lesions
lead to PPI deficits (5,24). This effect is likely mediated by the
destruction of the presynaptic DA terminals, so that there is
no longer an inhibitory influence on the PFC excitatory GLU
neurons. Thus, the PFC neurons, in their disinhibited state,
have a greater than usual excitatory influence on the Acb, and
hence, a disruption of PPI is observed. Third, infusion of DA
antagonists into the PFC leads to blockage of the postsynaptic
DA receptors on the excitatory neurons and has the same ef-
fect as 6-OHDA lesions, that is, disrupted PPI [this study, and
(12)]. The paradoxical DA effects of cortical vs. subcortical
manipulations have also been reported in behavioral studies
of the effects of PFC DA on dopaminergic transmission in the
basal ganglia (8,11,30,47). Several studies have shown that
corticostriatal output neurons express both D1 and D2 recep-
tor mRNA and binding sites (8,16,49). Does DA influence

PFC output neurons by acting via D1 or D2 receptors? The
present study, showing that intraPFC infusion of D1-like and
D2-like antagonists reduces PPI, suggests that DA influences
PFC output neurons by acting at both D1- and D2-like recep-
tors. However, other behavioral studies suggest that the PFC
DA action is D1 specific (34,47). In contrast, electrophysiolog-
ical findings indicate that DA inhibits the firing of PFC output
neurons by acting at D2-like receptors (37). It is clear that
more research is needed to unravel these inconsistencies in
the role of PFC DA.

The proposed PFC–Acb dopamine interaction mechanism
is consistent with frontal lobe abnormalities found in schizo-
phrenic patients [see, for review (17)]. For example, schizo-
phrenic patients appear to have significantly smaller PFC vol-
umes (29), reduced intraneuronal neuropil (36), and reduced
regional cerebral blood flow in the dorsolateral PFC during
performance on tests sensitive to PFC function (52). More-
over, accumulating data support the notion that the atrophy
and decreased function of the PFC in schizophrenia is associ-
ated with decreased activity in the cortical D1-like receptor
system, and this is the cause of the negative symptoms or cog-
nitive deficits of schizophrenia (9).

In conclusion, the finding of the current study, that DA an-
tagonists infused into the rat prefrontal cortex disrupts PPI,
supports the notion that frontal dopaminergic underactivity
leads to deficits in sensorimotor gating. Given the implica-
tions for the effective pharmacological treatment of schizo-
phrenia, further research is required to determine the exact
role of DA function in the PFC and Acb, and to test the pro-
posed mechanisms underlying frontal lobe modulation of sen-
sorimotor gating.
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