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Abstract

Prior exposure to subchronic phencyclidine (PCP) produces behaviors argued to model schizophrenia in rats, including alterations in the
behavioral responses to stress-inducing stimuli. Prior exposure to a single injection of PCP also produces a number of schizophrenia-like
behaviors in rats, suggesting that a single injection of PCP is able to model schizophrenia-like behaviors as well. We examined the effects of prior
exposure to either a single injection or subchronic PCP on stress-induced behavior and c-Fos-like immunoreactivity (FLI). Twenty-four hours after
a single injection of PCP (15 mg/kg) or subchronic PCP (10 mg/kg for 14 days) or saline, male rats were exposed to either novel environment,
forced swim, or left in their home cages. A single injection of PCP produced only small effects on stress-induced behavior and FLI: a drug x time
interaction on the number of cage crossings in the novel environment and a drugx condition interaction on FLI in the shell of the nucleus
accumbens. However, subchronic PCP decreased cage crosses and rears in the novel environment and increased immobility in the forced swim
test. The increased immobility in the forced swim test was accompanied by increased striatal FLI. These data suggest that while a single injection
of PCP produces only minimal alterations in the response to stressful stimuli, subchronic PCP produces a quantitatively greater effect. In addition,
the observation that PCP pretreatment increased striatal FLI induced by forced swim but not novelty suggest that PCP alters the behavioral

responses to these stressors via different neurochemical mechanisms.
© 2007 Elsevier Inc. All rights reserved.
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1. Introduction

Phencyclidine (PCP) produces a schizophrenia-like state in
humans and has thus been investigated for its ability to model
schizophrenia-like behaviors in animals (Javitt and Zukin,
1991). Withdrawal from single and/or subchronic injections of
PCP has been reported to produce a variety of schizophrenia-
like behaviors including increased behavioral response to
amphetamine (Jentsch et al., 1998; Turgeon and Roche,
1999), decreased social interaction (Lee et al., 2005; Sams-
Dodd, 1998), disrupted latent inhibition (Turgeon et al., 1998),
and decreased reward function (Spielewoy and Markou, 2003;
Turgeon and Hoge, 2003). In addition, subchronic PCP has
been reported to increase the behavioral response to stressful
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stimuli in animals. PCP pretreatment increases the behavioral
response to a novel environment in rats (Jentsch et al., 1998) and
increases immobilities in the forced swim test in mice (Abdel-
Naby Sayed et al., 2001; Noda et al., 1995, 1997, 2000), a
depression-related test which also functions as a stressor. These
PCP-induced changes in the response to stressful stimuli may
provide a model for abnormalities in the stress response that have
been noted in schizophrenia (Yeap and Thakore, 2005).

While previous experiments looking at the effects of PCP
exposure on the response to stressful stimuli have examined the
effects of withdrawal from subchronic PCP administration,
prior exposure to a single injection of PCP has also been found
to produce behavioral changes argued to model schizophrenia in
animals. In comparison to controls, prior exposure to a single
injection of PCP (15 mg/kg) increased the behavioral response
to amphetamine (Turgeon and Roche, 1999), increased escape
latency in a water maze (Okuyama et al., 1995) and produced
decreases in voluntary sucrose consumption (Turgeon and
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Fig. 1. Areas in which FLI positive cells were counted. The area of the regions
counted in the striatum (Str) and the prefrontal cortex (Pfc) was 640 um x 480 pm,
the area in the nucleus accumbens shell (S) was 320 um x 480 um, and the area in
the nucleus accumbens core (C) was 640 um across the top, 480 um across the long
side, 240 pum across the short side and 320 pum across the bottom.

Hoge, 2003) as well as increases in self-stimulation thresholds
(5 and 10 mg/kg; Spielewoy and Markou, 2003), suggesting
decreased reward function. However, there do appear to be
differences in the ability of prior exposure to subchronic and
single injections of PCP to induce behaviors argued to model
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Fig. 2. Effects of prior exposure to a single injection of PCP on behavior in a
novel environment. PCP did not alter the number of cage-crosses (a) or rears
(b) in the first 50 min in the novel environment.

schizophrenia in animals. For example, repeated injections of
10 mg/kg PCP produced excessive atypical grooming in rats
(Audet et al., 2006) and increases in forced swim test im-
mobilities in mice (Noda et al., 1995) not seen after a single
injection. Given the evidence that a single injection of 15 mg/kg
PCP is able to produce some schizophrenia-like behaviors and
that the reports failing to show effects of a single dose of PCP
used only 10 mg/kg, it is not clear whether the failure to see
schizophrenia-like effects following a single dose is due to an
inadequate number of exposures or an inadequate dose of PCP.
Should withdrawal from a single injection of PCP produce some
but not all of schizophrenia-like effects seen following with-
drawal from subchronic PCP, this would suggest that these
behavioral effects are mediated by different neurochemical
sequelae of PCP exposure. An elucidation of the differential
induction of schizophrenia-like behaviors following withdrawal
from single versus subchronic PCP will allow for the iden-
tification of relevant neurochemical changes underlying the
behavioral effects of PCP. Therefore, we examined the effects of
prior exposure to single (15 mg/kg) and subchronic (10 mg/kg
daily for 14 days) injections of PCP on the behavioral response
to a two stressors: novel environment and forced swim.
Previous research in our laboratory has implicated the
striatum as a region of interest in examining the behavioral
effects of PCP. We have found changes in striatal c-Fos-like
immunoreactivity (FLI) associated with PCP-induced increases
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Fig. 3. Effects of prior exposure to subchronic PCP on behavior in a novel
environment. PCP decreased the number of cage-crosses (a) and rears (b) in the
first 50 min in the novel environment.
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in amphetamine-induced behavior (Turgeon and Roche, 1999)
as well as latent inhibition in a conditioned taste aversion para-
digm (Turgeon and Reichstein, 2002) which can be modulated
by PCP (Turgeon et al., 1998). Finally, subchronic PCP has
been shown to increase striatal FLI in both stressed and non-
stressed mice (Abdel-Naby Sayed et al., 2001).

The prefrontal cortex is also thought to be involved in the
effects of PCP pretreatment. Jentsch, et al. have reported
decreases in dopamine utilization in the PFC following
subchronic PCP treatment (Jentsch et al., 1997, 1998) and lesions
to the PFC have been reported to increase stress-induced increases
in nucleus accumbens DA (Deutch et al., 1990). In addition, we
have found decreases in PFC FLI 24 hours after a single injection
of PCP (Turgeon and Roche, 1999). Subchronic PCP also in-
creases FLI in the cingulate cortex in both stressed and non-
stressed mice (Abdel-Naby Sayed et al., 2001).

While we have not previously found evidence for PCP-
induced alterations in nucleus accumbens FLI, a range of
stressors have been found to influence nucleus accumbens
Fos induction. Injection stress increases FLI in the nucleus
accumbens (Barrot et al., 1999), and both novelty (Badiani et al.,
1998) and swim stress (Cullinan et al., 1995) increase c-fos
mRNA in the nucleus accumbens. These observations sug-
gest that the nucleus accumbens may be a region of interest as
well. In order to assess the possible involvement of these areas in
PCP induced changes in the stress response, we examined FLI
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induction in the striatum, PFC, and nucleus accumbens following
exposure to the novel environment, the swim test, and in
unstressed controls.

2. Experimental procedures
2.1. Animals and drugs

Thirty-six male Sprague-Dawley rats were used in each
experiment. Rats were individually housed in hanging wire cages,
maintained on a 12-hour reverse light-dark cycle and allowed
access to food and water ad libitum. In the single injection
experiment, rats were injected with PCP (15 mg/kg, ip) or saline.
In the subchronic experiment, rats were injected with PCP (10 mg/
kg, ip) or saline daily for 14 days. Twenty four hours following the
last injection, animals were exposed to a novel environment, the
forced swim test (FST), or no stress such that 6 groups were
generated for each experiment: saline-no stress, PCP-no stress,
saline-novel, PCP-novel, saline-FST, and PCP-FST (n=6 per
group). All methods were approved by the Institutional Animal
Care and Use Committee at Amherst College.

2.2. Behavioral testing

The novel environment consisted of a Plexiglas aquarium
(60 cm x 32 cm) with wood shavings on the floor. The aquarium
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Fig. 4. Effects of prior exposure to a single injection of PCP on behavior in a forced swim test. PCP did not alter the amount of time spent struggling (a), swimming

(b), or immobile (c) or the number of immobilities (d).
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was located in a separate room with dark walls and a red light.
Animals were placed in the aquarium for 110 min and then
perfused 120 min after the onset of the stress. Videotapes of the
animals behavior during the first 50 min in the novel
environment were coded for number of cage-crosses and
number of rears by an experimenter blind to the treatment
condition. A cage-cross was defined as a movement in which
the rat began behind a point six inches from one end of the
aquarium and ended across a mark six inches from the other
end. A rear was defined as a movement in which the rat stood on
his hind legs and his front paws rose above a mark 13 cm from
the bottom of the aquarium. Due to video tape error, data for 1
rat in the subchronic PCP group were lost; however, this animal
remained in the immunohistochemical analysis.

The forced swim test was conducted in a clear Plexiglass
cylinder 60.5 cm high and 29 c¢m in diameter, filled with 30 cm of
water at 25 °C. Rats were videotaped for 15 min, placed under a
warm air blower for 20 min, returned to their home cages, and
then perfused 2 h after the onset of the swim test. Videotapes were
coded by an experimenter blind to treatment condition for the
amount of time spent swimming, struggling, and immobile. In
addition, immobility was assessed by counting the number of
times the rat sank under water and had to swim to return to the
surface. Due to video tape error, data for 1 rat in the subchronic
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PCP group and 2 rats in the subchronic saline group were lost;
however, these animals remained in the immunohistochemical
analysis.

2.3. Perfusion

Rats were anesthetized with 0.5 ml (im) of a cocktail con-
taining ketamine (50 mg/ml) and xylazine (10 mg/ml) followed
by 0.5 ml pentobarbital (100 mg/ml, ip) and perfused transcar-
dially with cold 0.9% saline followed by 4% paraformaldehyde.
Brains were post-fixed in paraformaldehyde overnight, and
cryoprotected in 30% sucrose for 24 h. Brains were then sliced
into 50 pum coronal sections using a freezing microtome and
stored in PBS until processing for c-Fos immunohistochemistry.

2.4. Immunohistochemistry

Sections were processed for Fos-like immunoreactivity (FLI)
using a rabbit polyclonal c-Fos antiserum (1:1000, Santa Cruz
Biotechnology). Tissue was pre-incubated for 30 min in PBS with
2% normal goat serum and then incubated overnight in the
primary antibody. Tissue was then washed with phosphate
buffered saline (PBS) three times for 20 min each and incubated in
biotinylated goat anti-rabbit secondary antibody at a 1:200
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Fig. 5. Effects of prior exposure subchronic PCP on behavior in a forced swim test. PCP did not alter the amount of time spent struggling (a) or swimming (b); however,
PCP did increase the amount of time spent immobile (¢) and the number of immobilities (d).
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dilution. Following three twenty minute washes in PBS, tissue
was incubated for 1 h in avidin—biotin—horseradish peroxidase
conjugate from goat. Tissue was washed three times in PBS,
once in 50 mM Tris buffer (pH 7.6) for 15 min and then developed
using a DAB substrate kit (Vector Laboratories, Burlingame, CA).
Immunoreactivity was quantified using a microscope with
the field projected onto a television screen at 10x magnifica-
tion. Sections were chosen between the levels of plates 9 to 13
in the atlas of Paxinos and Watson (1986). The number of
immunoreactive cells in the prefrontal cortex, striatum, and
nucleus accumbens were counted in the regions depicted in
Fig. 1 by an experimenter blind to the treatment group. Due to
inadequate sections at the level of the nucleus accumbens, data
for one rat in the single injection saline-novel group were not
obtained for this area. For each brain, six half brain sections
were averaged. The values presented represent the average
number of immunoreactive cells in one half brain section.

2.5. Statistics

All behavioral results were analyzed using repeated measures
ANOVA with time as the within subjects variable and drug as the
between subjects variable. All FLI data were analyzed using a
2x3 ANOVA with drug (saline, PCP) and condition (home,
novel, swim) as between subjects variables. In addition, two-
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tailed #-tests were used to examine the effects of PCP on FLI
under individual conditions in the presence of marginally
significant effects of drug in the PFC following single dose
PCP and drug and drugxcondition in the striatum following
subchronic PCP given prior observations that a single dose of
PCP decreases PFC FLI in unchallenged rats and that alterations
in PCP-induced behavioral responses to amphetamine are ac-
companied by increases in striatal FLI (Turgeon and Roche, 1999).

3. Results
3.1. Novel environment

Only a small effect on the behavioral response to the novel
environment was noted in the single injection experiment (Fig. 2).
Repeated measures ANOVAs revealed significant effects of time
on cage-crosses (F(4,40)=35.9, p<0.001) and rears (F(4,40)=
75.0, p<0.001). In addition, there was a significant time x drug
interaction effect on the number of cage-crosses (F(4,40)=3.4,
p<0.05).

Prior exposure to subchronic PCP decreased the behavioral
response to the novel environment (Fig. 3). Repeated measures
ANOVAs revealed significant effects of time (£(4,36)=13.7,
2<0.001) and drug (F(1,9)=8.6, p<0.05) on the number of cage-
crosses. There were also significant effects of time (F(4,36)=
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Fig. 6. Effects of prior exposure to a single injection of PCP on the number of FLI positive neurons in the striatum (a), prefrontal cortex (b), nucleus accumbens core
(c), and nucleus accumbens shell (d). PCP pretreatment decreased the number of FLI positive cells in the prefrontal cortex and nucleus accumbens shell in unstressed

(home) animals (¥*p<0.05 vs saline, t-test).
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41.7,p<0.001) and drug (F(1,9)=5.2, p<0.05) on the number of
rears.

3.2. Swim test

Prior exposure to a single dose of PCP did not affect the
behavioral response to the swim test (Fig. 4). Repeated mea-
sures ANOVAs on the time spent struggling, swimming, and
immobile and the number of immobility counts revealed signi-
ficant effects of time on all measures (struggling: F(14,140)=
28.9, p<0.001, swimming: F(14,140)=22.5, p<0.001, immobil-
ity: F(14,140)=15.9, p<0.001, immobility counts: F(14,140)=
21.4, p<0.001) but no effects of drug and no drugxtime in-
teraction effects.

Prior exposure to subchronic PCP did not significantly affect
the time spent swimming or struggling but did increase the
amount of time spent immobile and the number of immobilities
(Fig. 5). Repeated measures ANOVAs on the time spent
struggling, swimming, and immobile revealed significant
effects of time on all measures (struggling: F(14,98)=11.9,
»<0.001, swimming: F(14,98)=9.3, p<0.001, immobility: F
(14,98)=7.6, p<0.001, immobility counts: F(14,98)=6.3,
p<0.001). There were no main effects of drug on either
swimming or struggling; however there were significant effects
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of drug on time spent immobile (F(1,7)=10.2, p<0.05) and
number of immobilities (F(1,7)= 8.2, p<0.05).

3.3. FLI

3.3.1. Single PCP pretreatment

Exposure to stress increased FLI in all regions examined
(Fig. 6) as revealed by significant effects of condition in the
striatum (F(2,30)=34.2, p<0.001), PFC (F(2,30)=34.5,
p<0.001), nucleus accumbens core (F(2,29)=53.5, p<0.001)
and shell (F(2,29=69.9, p<0.001). In addition, a significant
drug x condition interaction effect was observed in the shell (¥
(2,29)=5.1, p<0.05) and a marginal effect of drug was noted in
the PFC (F(2,30)=4.1, p=0.05). T-tests revealed that PCP
significantly decreased FLI in the home cage condition in the
PFC (#(10)=3.4, p<0.01) and the shell (#(10)=2.7, p<0.05).

3.3.2. Repeated PCP pretreatment

Exposure to stress increased FLI in all regions examined
(Fig. 7) as revealed by significant effects of condition in the
striatum (F(2,30)=33.3, p<0.001), PFC (F(2,30)=15.2,
»<0.001), nucleus accumbens core (F(2,29)=22.8, p<0.001)
and shell (F(2,29=39.2, p<0.001). In addition, marginal effects of
drug (F(2,30)=3.7, p=0.06) and drug* condition (#(2,30)=3.1,
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Fig. 7. Effects of prior exposure to subchronic PCP on the number of FLI positive neurons in the striatum (a), prefrontal cortex (b), nucleus accumbens core (c), and
nucleus accumbens shell (d). PCP pretreatment increased the number of FLI positive cells in the striatum in unstressed (home) and swim stressed animals (*p<0.05 vs

saline, r-test).
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p=0.059) were observed in the striatum. 7-tests revealed that
PCP significantly increased striatal FLI in the home condition
(#(10)=2.29, p<0.05; two-tailed) and the swim condition (#10)=
2.33, p<0.05; two-tailed).

4. Discussion

Prior exposure to a single injection of PCP has been shown to
produce a number of behavioral changes approximating those
seen in schizophrenia, including cognitive impairment (Okuyama
et al., 1995), increased behavioral response to amphetamine
(Turgeon and Roche, 1999), and decreased sucrose consumption
(Turgeon and Hoge, 2003). The present experiments sought to
determine whether withdrawal following a single injection of
PCP could produce alterations in the behavioral response to
stressful stimuli. The effects of withdrawal from subchronic PCP
were also examined as a positive control. In addition, regional
changes in FLI expression accompanying behavior were
investigated in order to gain insight into the neurobiological
correlates of PCP-induced changes in behavior. The results
suggest that while withdrawal from subchronic exposure to PCP
did alter the behavioral and neurochemical response to both
novelty and forced swim, withdrawal following a single injection
of PCP produced only minimal effects. In addition, the subchronic
PCP-induced increases in immobility in the forced swim test were
accompanied by increases in striatal FLI.

Exposure to subchronic PCP decreased the behavioral
response to the novel environment and increased immobilities
in the forced swim test. Struggling and swimming were not
altered by subchronic PCP, suggesting that the PCP-induced
changes are not due to a generalized decrease in behavior. The
effect of a single exposure to PCP on the behavioral response to
the novel environment was limited to a time x drug interaction
effect and there were no significant effects in the forced swim
test. The timexdrug interaction effect on cage-crossings
following a single exposure to PCP appears to be driven by
slightly lower numbers of crossings in the PCP group during
first 20 min in the novel environment which is not maintained
during the rest of the session. In addition, while insignificant,
the PCP group in the single exposure experiment had more time
spent immobile and more immobilities than the saline-treated
group. Thus a single exposure to PCP appears to produce quali-
tatively similar but insignificant alterations in behavior compared
to those seen following subchronic PCP.

The forced swim test data are in agreement with data from
mouse studies which show increased immobility following
repeated, but not single exposures to PCP (Noda et al., 1995).
Likewise, the observation that subchronic PCP decreases cage-
crossing and rears in the novel environment is consistent with
the observation that the same PCP administration protocol
decreases the number of activity counts in a novel environment
in mice (Abdel-Naby Sayed et al., 2001). However, this finding
contradicts a prior report that subchronic PCP increases the
behavioral response to novelty in rats (Jentsch et al., 1998). The
prior study differed from the current study in a few respects;
they examined behavior a week after the end of drug treatment
rather than 24 h and while they administered the same total dose

of PCP, they administered PCP twice daily for 7 days rather than
once daily for 14 days as in the current study. However, both of
these administration patterns decreased prefrontal cortex
dopamine turnover 24 h (Jentsch et al., 1997) and 3 weeks
(Jentsch et al., 1998) after the last injection, an effect argued to
underlie PCP-induced increases in the response to novelty
(Jentsch et al., 1998). The observation that these two methods of
administration produce opposite effects on behavior suggests
that the PCP-induced decrease in PFC dopamine turnover
observed in the prior study may not be related to the altered
behavioral response to novelty.

PCP-induced decreases in the behavioral response to a novel
environment and increases in immobility in the forced swim test
may reflect increased anxiety. Decreases in rearing behavior in
an open field, but increases in line crossing, have been as-
sociated with increased anxiety as assessed with an elevated
plus maze (Butterweck et al., 2003). In addition, rats bred for
high anxiety exhibit decreased distance traveled in an open field
and increased immobilities in the forced swim test (Liebsch
et al., 1998). Prior studies examining the effects of subchronic
PCP treatment have failed to find evidence for changes in
anxiety behavior as assessed by the elevated plus maze
(Schwabe et al., 2006), and open field and light/dark emergence
(Lee et al., 2005). However, both of these studies administered
lower total doses of PCP than the dose administered in the
current study; therefore it remains possible that the pattern of
administration in the present study might produce alterations in
anxiety.

Alternatively, decreases in exploration of a novel environ-
ment and increases in immobility in the forced swim test have
been argued to model avolition associated with depression
(Ellenbroek and Cools, 2000; File and Tucker, 1986; Noda
etal., 1995, 1997, 2000) the symptoms of which are common to
aspects of negative schizophrenic symptomatology (Ellenbroek
and Cools, 2000; Markou and Kenny, 2002). This combination
of behaviors, along with decreased sucrose consumption which
is also seen following PCP (Turgeon and Hoge, 2003), has been
seen in response to chronic stress (Strekalova et al., 2004) in an
animal model for depression. Thus the behavioral effects seen in
the current study may reflect the induction of depressive-like
symptoms by subchronic PCP.

The FLI data reveal clear stress-induced increases in all
regions examined. These data are in agreement with prior
reports indicating swim stress-induced c-fos mRNA in these
regions (Cullinan et al., 1995) and FLI in the rat medial pre-
frontal cortex (Duncan et al., 1993), and in the mouse amygdala,
pontine nucleus, striatum, thalamus, and cortex (Abdel-Naby
Sayed et al., 2001). Open field exposure/novelty has also been
found to elevate c-fos mRNA in the nucleus accumbens
(Badiani et al., 1998), the striatum (Badiani et al., 1998;
Emmert and Merman, 1999), and the medial prefrontal cortex
(Handa et al., 1993).

Subchronic treatment with PCP enhanced striatal FLI seen
following swim stress, but not novelty stress. This observation
suggests that the mechanisms by which PCP produces al-
terations in the behavioral responses to novelty and swim may
differ. Forced swim and novelty do produce different effects on
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striatal neurochemistry. Exposure to the forced swim test has
been found to increase striatal dopamine turnover (Connor
et al., 1999) and serotonin levels (Kirby and Lucki, 1997; Kirby
et al., 1997) whereas novelty does not (Bardo et al., 1990;
Piazza et al., 1991). Immobilities appear more likely to reflect
striatal dopamine activity as both immobilities and striatal
dopamine turnover are decreased by the norepinephrine re-
uptake inhibitor reboxetine (Connor et al., 1999) whereas
fluoxetine-induced increases in striatal serotonin levels are not
correlated with immobilities (Kirby and Lucki, 1997). In ad-
dition, swim stress-induced FLI is seen in a number of limbic
regions (although striatum was not reported) and is reduced by
antidepressants acting on noradrenergic, but not serontonergic
systems (Duncan et al., 1996). Taken together, these data sug-
gest that PCP may be altering the catecholamine response to
forced swim.

Repeated PCP exposure has also been found to increase
NMDA receptor subunit expression in the striatum (Hanania
et al., 1999). NMDA receptor antagonists block the induction of
c-fos mRNA by amphetamine (Badiani et al., 1998), suggesting
that PCP-induced increases in functional NMDA receptors
could underlie the increases in FLI seen in response to am-
phetamine (Turgeon and Roche, 1999) and perhaps those
observed here in response to forced swim as well. Consistent
with our observation that pretreatment with subchronic PCP
does not alter novelty-induced striatal FLI, novelty-induced
striatal c-fos mRNA is not sensitive to NMDA receptor anta-
gonists (Ferguson et al., 2003) and striatal glutamate is not
altered in response to novelty (Ho et al., 2000; Badiani et al.,
2000). While striatal glutamate levels in response to forced
swim have not been assessed to our knowledge, NMDA
receptor antagonists have been found to decrease immobilities
in a forced swim test (Trullas and Skolnick, 1990), suggesting
that increases in NMDA receptor activity could underlie the
increased immobility seen following repeated exposure to PCP.

In addition to the changes observed in the striatum following
subchronic PCP, a single exposure to PCP decreased PFC FLI in
home group. This result is in agreement with our previous
observation that prior exposure to a single dose of PCP
decreases background levels of FLI in the PFC (Turgeon and
Roche, 1999). We argued that this decrease in PFC FLI might
reflect PCP-induced decreases in prefrontal cortex dopamine
utilization similar to those seen following subchronic PCP
exposure (Jentsch et al., 1997). However, unlike the effect on
dopamine utilization which is seen following subchronic PCP,
we do not see a similar effect on FLI following subchronic PCP
exposure. The lack of effect in the subchronic exposure may be
due to a floor effect as FLI levels are low in both saline and PCP
treated home cage groups. However, the absence of an effect
following subchronic exposure argues against the change in
PFC FLI seen following a single exposure to PCP as reflective
of a change in dopamine utilization.

A single exposure to PCP also produced a significant
drug x condition interaction effect on FLI in the NAcc shell
driven by a PCP-induced decrease in the home condition, a
trend toward a decrease in the novel condition and a trend
toward an increase in the FST condition. The NAcc shell was

the region found to be the most senstitive to FLI changes and
extracellular dopamine changes induced by injection stress
(Barrot et al., 1999). The observation that PCP differentially
effects stress-induced FLI in the NAcc may stem from similar
differences in the neurochemical effects of novelty vs swim
stress to those discussed above for the striatum.

In summary, prior exposure to a single injection of PCP,
while able to model some schizophrenia-like behaviors in
animals, does not produce significant alterations in the response
to stressful stimuli. The effects of subchronic PCP on the
behavioral response to novelty and swim stress may reflect
PCP-induced neurochemical changes that model depressive-like
symptoms of schizophrenia. In addition, the differential effects of
subchronic PCP on striatal FLI induced by novelty and forced
swim suggest that PCP alters the behavioral responses to these
stressors via different neurochemical mechanisms.
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