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Apomorphine, a dopamine D1/D2 agonist is effective in the treatment of parkinson's disease; but its long term
use is often associated with the dependence and addiction. The development of locomotor sensitization to
psychostimulants including apomorphine is considered to be an important contributor to psychostimulant
drug abuse. Previous studies have shown that long term administration of drugs of abuse increases the
effectiveness of somatodendritic 5-hydroxytryptamine (5-HT)-1A receptors. Repeated administration of
buspirone attenuates the effectiveness of somatodendritic 5-HT1A receptors. The present study was designed
to test the hypothesis that coadministration of buspirone may attenuate apomorphine induced sensitization.
Administration of apomorphine at a dose of 1.0, 2.0 & 4.0 mg/kg increasedmotor activity in an activity box in a
dose dependent manner. Locomotor enhancing effects of a low dose of apomorphine were augmented upon
repeated administration suggesting drug-induced sensitization. The sensitization effects were significant in
an activity box as well as in an open field. Coadministration of buspirone at a dose of 1.0 mg/kg reversed
apomorphine-induced sensitization. Repeated administration of buspirone at a dose of 2.0 mg/kg but not
1.0 mg/kg also elicited sensitization in motor behavior. It is suggested that buspirone may oppose the
development of sensitization to apomorphine by decreasing the sensitivity of somatodendritic 5-HT1A
receptors. Findings may help in extending therapeutics in parkinson's disease.
ram).
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1. Introduction

Apomorphine, a mixed D1/D2 agonist having slightly higher
affinity for D2-like dopamine receptors, is effective in the treatment
of parkinson's disease (Deleu et al., 2004; Pahwa et al., 2007).
However, addiction associatedwith the repeated use of the drug is the
major limitation of the therapy (Rowlett et al., 1991). The develop-
ment of locomotor sensitization to psychostimulant drugs including
apomorphine is considered to be an important contributor of
psychostimulant drug abuse (Robinson and Berridge, 1993). Although
a decrease in the dopamine D2 autoreceptor sensitivity (Bevan, 1983)
is often linked with the expression of behavioral sensitization to
psychostimulants (Pierce and Kalivas, 1997, Marin et al., 2008), the
exact mechanism underlying the pathophysiology of sensitization is
not clear.

The central dopamine (DA) system plays a crucial role in the
psychostimulant-induced increase in motor activity as well as
addiction (Robinson and Berridge, 2000). The central serotonergic
system can modulate both activity enhancing as well as rewarding
effects of drugs of abuse (Przegaliski et al., 2000; Muller et al., 2003;
Hall et al., 2004). A role of 5-HT1A receptors in the reinforcing effects
of drugs of abuse was suggested because stimulation of 5-HT1A
receptors is capable of modulating the hyperactivity evoked by
cocaine (De La Garza and Cunningham, 2000).

5-HT1A receptors are present both pre- and postsynaptically (Riad
et al., 2000). Studies have suggested an important role of 5-HT1A
receptors in the pathophysiology of addiction. WAY100635, a 5-HT1A
antagonist, attenuates cocaine primed reinstatement (Schenk, 2000).
It attenuates cocaine induced locomotor activity and increases
extracellular 5-HT, but not DA in NAcc and hippocampus (Muller
et al., 2003). However, this is unclear that whether effects of
WAY100635 are due to the blockade of post synaptic 5-HT1A receptors
or due to an increase in extracellular 5-HT levels via blockade of
somatodendritic 5-HT1A receptors (Burmeister et al., 2004). Thepartial
HT1A receptor agonist buspirone (1 and 3 mg/ml/kg, s.c.) induced
conditioned place preference (CPP) in rats (Neisewander et al., 1990).
Other researchers have also reported that there is an important role of
5-HT1A receptors in drug-induced reinforcement and locomotor
sensitization (Ali and Kelly, 1996, 1997; Muller et al., 2007).

Buspirone is an azaspirodecanedione derivative that has partial
affinity for 5-HT1A receptors as agonist and dopamine D2 receptors as
an antagonist (Peroutka, 1985; Gobert et al., 1999). A decrease in the
5-HT turnover occurred when the animals were injected with low
(1.0 mg/kg) dose of buspirone suggesting that at low dose the drug
could preferentially stimulate somatodendritic 5-HT1A receptors.

Previously it has been shown that repeated administration of
buspirone at a dose of 1 mg/kg decreased the responsiveness of
somatodendritic 5-HT1A receptor responsiveness as buspirone-induced
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Fig. 1. Effects of different doses (1.0, 2.0 and 4.0 mg/kg) of apomorphine on locomotor
activity in a familiar environment. Values are means±SD (n=6) 30 min after
injections. Significant differences by Newman–Keuls test: *pb0.01 from saline injected
controls; +pb0.05, ++pb0.01 from apomorphine (1.0 mg/kg) injected rats following
one-way ANOVA.
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decreases of 5-HTmetabolismwere smaller in repeatedbuspirone treated
animals (Haleem et al., 2007). The purpose of the present study was to
evaluate the role of somatodendritic 5-HT1A receptors in behavioral
sensitization produced following repeated administration of apomor-
phine (Bloise et al., 2007; Haleem and Khan, 2003). It was hypothesized
that desensitization of somatodendritic 5-HT1A receptors by coadminis-
tration of buspirone will increase the inhibitory influence of serotonin on
the activity of dopaminergic neurons (Khan and Haleem, 2006) to
attenuate the expression of locomotor sensitization to apomorphine. In
the present study, we have investigated the effects of buspirone on the
establishment of locomotor sensitization as induced by repeated
administration of apomorphine.

2. Materials and methods

2.1. Animals

Locally bred male Albino Wistar rats (weighing 180–200 g)
purchased from HEJ Research Institute of Chemistry, Karachi were
housed individually under 12 hr light and dark cycles (lights on at
06:00 hr) and controlled room temperature (24±2 °C) with free
access to tap water and cubes of standard rodent diet at least 7 days
before the start of experiment so that they could become familiar to
the environment. Animals were tested in light phase. Before starting
the experiment, rats were accustomed to various handling procedures
in order to nullify the psychological affliction of environment. All
protocols for experimentation were approved and performed in strict
accordance with National Institutes of Health Guide for Care and Use
of Laboratory Animals (Publication No. 85–23, revised 1985) and the
Institutional Animal Ethics Committee (IAEC).

2.2. Behavioral assessment

2.2.1. Activity in a familiar environment (activity box)
Transparent Perspex cages (26×26×26 cm) with sawdust cov-

ered floor were used to monitor activity in familiar environment. Rats
were placed individually in these cages to get familiar with the
environment. 15 min later the animals were injected with drug or
vehicle. Numbers of cage crossings were counted 5 min post-injection
for 10 min (Batool et al., 2000).

2.2.2. Activity in a novel environment (open field)
A square area (76×76 cm) with walls 42 cm high was used to

monitor activity in a novel environment. The floor of apparatus was
divided by lines into 25 squares of equal size. Animals were injected
with drug or vehicle and placed in the central square of the open field
immediately after the injection. Numbers of squares crossed with all
four paws were counted for 5 min (Ikram et al., 2007).

2.3. Drugs

Apomorphine–HCl (Sigma, St. Louis, USA) and buspirone (Research
Biochemicals Incorporated, USA) were dissolved in saline and injected
intra-peritoneally. Drug solutions were freshly prepared before each
experiment. Control animals were injected with saline (0.9% NaCl) at a
dose of 1.0 ml/kg.

2.4. Experimental protocol

2.4.1. Experiment No. 1
Twenty-four male Albino Wistar rats (weighing 180–220 g) were

randomly assigned to four groups each containing six animals each:
(i) saline (1.0 ml/kg), (ii) apomorphine (1.0 mg/kg), (iii) apomor-
phine (2.0 mg/kg) and (iv) apomorphine (4.0 mg/kg) injected groups.
Animals were placed in the activity box, 15 min before injection.
Animals were then injected with the respective dose of apomorphine
or saline. Activity in familiar environment was monitored 30 min post
injection for a period of 10 min.

2.4.2. Experiment No. 2
Twelve male Albino Wistar rats (weighing 180–220 g) were

randomly assigned to two groups each containing six animals:
(i) saline and apomorphine injected groups. Injections of apomor-
phine (1.0 mg/kg) or saline (1.0 ml/kg) were made on alternate days.
Animals were injected with apomorphine on days 2, 4, 6, 10 and 12.
Activities in the familiar environment were monitored 15 min post
injection for a period of 10 min (Fig. 2a). Activities in a novel
environment were monitored 30 min post apomorphine or saline
injection after 1st and 6th injections only, to maintain the novelty
of environment.

2.4.3. Experiment no. 3
Thirty-six male Albino Wistar rats (weighing 180–220 g) were

randomly assigned to six groups, each containing six animals: (i)
saline–saline, (ii) saline–buspirone1, (iii) saline–buspirone2, (iv)
apomorphine–saline, (v) apomorphine–buspirone1 and (vi) apomor-
phine–buspirone2 injected rats (where buspirone1=1.0 mg/kg and
buspirone2=2.0 mg/kg). The drugs were injected on alternate days
(day 2, 4, 6, 8, 10, and 12) for a period of 12 days. Activities in familiar
environment were monitored 15 min post injection for a period of
10 min while activities in a novel environment were monitored
30 min post injection for a period of 5 min.

2.5. Statistical analysis

Results are represented as means±SD. Statistical analyses were
performed by one-way, two-way- or three-way analysis of variance
(ANOVA). Post hoc individual comparisons of groups were performed
by Newman–Keuls test. Values of pb0.05 and pb0.01 were consid-
ered as significant.

3. Results

3.1. Dose–response curve of apomorphine

Fig. 1 shows effects of different doses (1.0, 2.0 and 4.0 mg/kg) of
apomorphine on the activity of rats in familiar environment of activity
box. Data analyzed by one-way ANOVA showed significant effect of
drug (df=3,20; F=28.29; pb0.01). Post hoc analysis by Newman–
Keuls test showed that the administration of apomorphine increased
activity in the familiar environment in a dose dependant manner. A
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significant (pb0.01) increase in motor activity occurred following
administration of apomorphine at all three doses (i.e., 1.0, 2.0 and
4.0 mg/kg) as compared to saline injected controls. This drug-induced
increased activity at doses of 2.0 mg/kg and 4.0 mg/kg were
significantly greater (pb0.05 and pb0.01 respectively) than animals
injected with 1.0 mg/kg dose.

3.2. Effect of repeated apomorphine administration on motor activity in
novel and familiar environments

Fig. 2a shows effects of repeated administration of apomorphine
on motor activity in a familiar environment. Repeated measure two-
way ANOVA revealed significant effects of apomorphine (df=1,10;
F=523.26; pb0.01) repeated monitoring (df=1,10; F=526.83;
pb0.01) and interactions between the two (df=4,10; F=59.81;
pb0.01) at a dose of 1.0 mg/kg. Post hoc analysis by Newman–Keuls
test showed that apomorphine increased motor activity after first till
sixth injection (pb0.01) as compared to saline injected controls.
Fourth injection of apomorphine on day 8 augmented locomotor
activity (pb0.01) as compared to apomorphine-induced enhance-
ment of motor activity in apomorphine-induced animals after first
injection. The sensitization effects following 5th and 6th administra-
tion were also significantly increased than first injection of apomor-
phine in apomorphine-injected animals.

Fig. 2b shows effects of repeated apomorphine administration on
activity in a novel environment of open field, after first and sixth
administration on day 1 and 12 respectively. Data analysis by
repeated measure two-way ANOVA showed significant effects of
apomorphine (df=1,20; F=230.46; pb0.01), repeated monitoring
(df=1,20; F=32.30; pb0.01), as well as interaction (df=1,20;
Fig. 2. Effects of repeated saline (1.0 ml/kg) and repeated apomorphine (1.0 mg/kg)
administrations on activities in familiar and novel environments. Values are means±SD
(n=6) 15 min after injections. Significant differences by Newman–Keuls test: *pb0.01
from respective saline injected controls; +pb0.01 from similarly treated rats, following
two-way ANOVA.
F=17.35; pb0.01) between the two factors. Post hoc analysis by
Newman–Keuls test showed that apomorphine increased (pb0.01)
activity in a novel environment after sixth injection, as compared to
respective saline injected controls. The effects following sixth
administration were greater (pb0.01) than the first administration
of apomorphine.

3.3. Comparison of activities in novel and familiar environments after
apomorphine administration

Fig. 3a shows effects of 1st injection of apomorphine on activities
in novel and familiar environments. Data analysis by student's t-test
showed that apomorphine significantly (pb0.05) increased locomo-
tor activity in familiar environment as compared to saline injected
controls, whereas, single apomorphine injection did not alter activity
in novel environment.

Fig. 3b shows effects of 6th injection of apomorphine on activities
in novel and familiar environments. Data analysis by student's t-test
showed that repeated administration of apomorphine significantly
(pb0.01) increased locomotor activity in familiar environment as
compared to respective saline injected controls. Activity in novel
environment was also increased (pb0.05) as compared to respective
saline injected controls.

3.4. Effect of co-administration of buspirone on apomorphine-induced
hyperactivity and sensitization

Fig. 4a shows effects of repeated administration of apomorphine,
buspirone (at the dose of 1.0 mg/kg and 2.0 mg/kg) and their
coadministration on motor activity in an activity box (on alternate
days). Data analyzed by repeated measure three-way ANOVA
revealed significant effects of apomorphine (df=1,150, F=10.10,
pb0.01), buspirone (df=2,150, F=103.92, pb0.01) and repeated
monitoring (df=1,150, F=4.5, pb0.05). Interactions between
Fig. 3. Activities of repeated saline (1.0 ml/kg) and repeated apomorphine (1.0 mg/kg)
injected rats as monitored in novel and familiar environments respectively. Values are
means±SD (n=6) as monitored 5 and 30 min after first (a) and sixth (b) injection
respectively. *pb0.05 following student's t-test.

image of Fig.�2
image of Fig.�3


Fig. 4. Effects of apomorphine (1.0 mg/kg), buspirone (at the dose of 1.0 mg/kg & 2.0 mg/kg) and their coadministration on home cage activity (from first to sixth injection). Values
are means+SD (n=6) 10 min after apomorphine and buspirone administration (on alternate days). Significant differences by Newman-Keuls test: ⁎pb0.05, ⁎⁎pb0.01 from
respective saline (first injection) injected animals; +pb0.05, ++pb0.01 from respective apomorphine (first injection) injected animals following three-way ANOVA.
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buspirone⁎apomorphine (df=2,150, F=198.25, pb0.01), day⁎bus-
pirone (df=2,150, F=22.37, pb0.01), day⁎buspirone⁎apomorphine
(df=2,150, F=15.78, pb0.01) and day⁎apomorphine (df=2,150,
F=17.0, pb0.01) were found to be significant. Post hoc analysis by
Newman–Keuls test demonstrated that apomorphine increased activity
in a familiar environment following first and second injection (pb0.05)
as compared to saline injected controls. This increase in activity was
more pronounced upon repeated administration of apomorphine from
third till sixth injection (pb0.01). Buspirone at the dose of 1.0 mg/kg,
did not alter activity in familiar environment as compared to saline
injected controls, but at the dose of 2.0 mg/kg, it increased activity after
second injection (pb0.05) as compared to saline injected controls. A
consistent increase in activity was then monitored after fourth till sixth
injection (pb0.01). At the dose of 1.0 mg/kg, buspirone did not alter
apomorphine-induced increase in activity following first and second
injection. After the third injection (pb0.05) it attenuated apomorphine-
induced increase in activity as compared to apomorphine injected rats.
These effects weremore pronounced after the sixth injection (pb0.01).
However, high dose of buspirone at the dose of 2.0 mg/kg, did not alter
apomorphine-induced increases in activity upon repeated administra-
tion as compared to apomorphine injected animals.

Fig. 4b shows effects of apomorphine, buspirone (at the dose of
1.0 mg/kg and 2.0 mg/kg) and their coadministration on activity in
novel environment of an open field 30 min after the first apomorphine
injection. Data analyzed by two-way ANOVA showed that the effects
of apomorphine (df=1,30, F=156.86, pb0.01), buspirone (df=2,30,
F=28.64, pb0.01) as well as their coadministration (df=2,30,
F=10.93, pb0.01) were all significant. Post hoc analysis by
Newman–Keuls test showed that apomorphine-induced increase in
the activity was not significant as compared to saline injected
controls. However buspirone at the dose of 1.0 mg/kg (pb0.05) as
well as at the dose of 2.0 mg/kg (pb0.01) potentiated the effects of
apomorphine as compared to buspirone (1.0 mg/kg)–saline and
buspirone (2.0 mg/kg)–saline injected controls respectively.

Fig. 4c demonstrates effects of apomorphine, buspirone (at the dose of
1.0 mg/kg and 2.0 mg/kg) and their coadministration on activity in novel
environment of an open field 30 min after the sixth apomorphine
injection. Data analyzed by two-way ANOVA showed that the effects of
apomorphine (df=1,30, F=352.07, pb0.01), buspirone (df=2,30,
F=45.05, pb0.01) as well as their coadministration (df=2,30,
F=23.45, pb0.01) were all significant. Post hoc analysis by Newman–
Keuls test demonstrated significantly increased (pb0.01) activity by the
apomorphine injected animals as compared to saline injected controls.
Activitiesof buspirone (1.0 mg/kg)–apomorphineandbuspirone (2.0 mg/
kg)–apomorphine injectedwerealsogreater (pb0.01) than thebuspirone
(1.0 mg/kg)–saline and buspirone (2.0 mg/kg)–saline injected animals

image of Fig.�4
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respectively. Buspirone at the dose of 1.0 mg/kg attenuated (pb0.01) the
apomorphine-induced activity as compared to apomorphine–saline
injected animals.

4. Discussion

In first phase of the present study, we monitored locomotor effects
of apomorphine in the familiar environment of an activity box at
different doses (i.e., 1.0, 2.0 and 4.0 mg/kg). Because somewhat
maximum increase in activity occurred at a dose of 2.0 mg/kg (Fig. 1),
smaller dose (1.0 mg/kg) of drug was used to further study
development of locomotor sensitization to apomorphine (experiment
no. 2) and attenuation of apomorphine-induced sensitization by
buspirone coadministration (experiment no. 3). Results from second
experiment show that apomorphine-induced sensitization was
developed in both familiar (Fig. 2a) as well as novel (Fig. 2b)
environment. In the familiar environment, the animals were tested
15 min after administration and in the novel environment the animals
were tested 30 min after administration of treatments. It is known
that the apomorphine plasma peak occurs between 15 and 20 min
after drug administration. However, the remarkable fact of these
results is that in the novel environment (Fig. 2b), the apomorphine
group showed higher activity than the saline group. This could be due
to an expansion of the temporal effects of apomorphine produced by
sensitization. Although expression of locomotor sensitization to
apomorphine is dependent on time interval between injection and
testing (Braga et al., 2009a) these sensitization effects can persist for a
substantial period of time. In the present study, we monitored the
activities in novel environments 30 min after injections to observe the
temporal effects of apomorphine as Braga et al. (2009b) have reported
that after 20 min the sensitization effects of apomorphine decrease in
a novel environment. However they did not monitor the development
of sensitization in familiar environment. We therefore, monitored
development of sensitization in familiar environment 10 min after
injection, while that in novel environment after 30 min.

Activities in the open field were monitored after 1st and 6th
injections of apomorphine (day 12) to maintain the novel effect of
environment as daily monitoring in the open field could result in
familiarization to environment. Comparison of the results obtained
uponmonitoring activity of animals in novel and familiar environments
(experiment no. 2) shows that upon first injection apomorphine did
increase activity in a familiar environment whereas in novel environ-
ment hyperlocomotive effects were monitored after 1st injection
(Fig. 3a and b). Several studies have reported development of
sensitization to the locomotor effects of psychostimulants (Crombag
et al., 2000; Bell et al., 2000; Anagnostaras et al., 2002). Bloise et al.
(2007) have reported that sensitization processes can be initiated with
single apomorphine injection and could be amplified with exposure to
higher drug dosage levels. It has been reported that medium and high
post-synaptic doses of apomorphine (0.5 and 2.0 mg/kg respectively)
produce sensitized locomotor stimulation after single injection as well
as following a latent (3rd injection) period, as monitored in the novel
environment of an open field (Braga et al., 2009a, 2009b). In the present
study we have monitored the development of sensitization in familiar
environment. Novel environmentwasused tomonitor the expression of
sensitization. It is therefore suggested that sensitization developed in
familiar environment may also be expressed in novel environment.
Sensitization was not observed after 1st injection of apomorphine in
novel environment (Fig. 3a). This could bedue to the reason that activity
in novel environment was monitored 30 min post injection. Develop-
ment of sensitization depends on time interval between testing and
injection (Braga et al., 2009b). In the present study we paired drug
administration with placement in familiar environment rather than
novel one as repeated exposure of animals to the novel environment
would have led to the development of familiarization to novel
environment as well.
In the second phase of our study, development of apomorphine-
induced sensitization was monitored in familiar environment.
Whereas activities of animals were also monitored in novel
environment, results show that the sensitization developed in familiar
environment was also expressed in novel environment. Since we
were interested in the time-course required to for the development of
sensitization we monitored the activities in familiar environment
after each apomorphine injection. Since daily exposure of animals
might have resulted in familiarization to novel environment,
therefore we monitored only “expression” but not “development” of
sensitization in the novel environment. Familiar environment was
therefore used in the third experiment to observe the effects of
buspirone on apomorphine-induced sensitization.

In the present study administration of apomorphine at the dose of
1.0 mg/kg on alternate days produced locomotor sensitization
following 4th administration as assessed in the familiar environment
of an activity box (Fig. 2a). Locomotor sensitization in the effects of
apomorphine at the dose of 1.0 mg/kg occurred following 3rd
administration (Haleem et al., 2005). We also monitored locomotor
effects of apomorphine in the novel environment (open field).
Activities were monitored after first and sixth injections of apomor-
phine, to maintain novelty of environment. It was found that
apomorphine increased activity in novel environment after first as
well as sixth injection (Fig. 2b). The hyperlocomotory effects of
apomorphine were greater (pb0.01) after 6th than 1st injection,
suggesting development of sensitization effects in novel environment
as well. Same hyperlocomotive effects of apomorphine were observed
in a novel environment in experiment 3 (Fig. 4b and c). Results show
that the low (1.0 mg/kg) but not high (2.0 mg/kg) dose of buspirone
could attenuate apomorphine-induced hyperlocomotion. In the
second experiment of present study repeated administration of low
dose of apomorphine (1.0 mg/kg) increased motor activity in familiar
but not in novel environment. As activity in novel environment was
monitored 30 min after apomorphine administration, drug adminis-
tration was not paired with the placement in environment. However,
in the third experiment activity in novel environment was monitored
30 min after apomorphine injections and as a result, increased activity
was observed after first as well as sixth injection of apomorphine.
Since exposure to novel environment on alternate days could lead to
the familiarization, we monitored activity in novel environment after
first as well as last injection of apomorphine.

Carey et al. (2004) have reported that for both spontaneous and
cocaine induced locomotor behavior, low dose 8-OH-DPAT and apomor-
phine treatments suppress locomotor activity by decreasing 5-HT and
dopaminemetabolismrespectively. It is therefore suggested thatmixed5-
HT/DA drugs could serve as effective drug therapy for the treatment of
akinetic disorders such as parkinson's disease. Results therefore suggest
that pairing of the drug administrationwith the familiar environmentwill
result in a delay in expression of motor sensitivity (after 4th injection).
However, apomorphine and other psychostimulants could express
locomotor sensitization upon acute administration if the drug adminis-
tration is paired with a novel environment. Apart from locomotor
sensitization, development of tolerance to drugs of abuse had also been
reported to be associated with the environmental context (Westbrook
and Greeley, 1992) suggesting that the effects of psychostimulants are
related to environmental cues.

A number of investigations have shown that the behavioral
sensitization induced by CNS stimulants such as cocaine and amphet-
amine could be attenuated by the administration of 5-HT1A receptor
agonists. Ago et al. (2008) have reported that the administration of
osemozotan (5-HT1A receptor agonist) to methamphetamine-sensitized
mice inhibited the maintenance of behavioral sensitization. Coadminis-
tration of 8-OH-DPAT (a selective 5-HT1A agonist) to amphetamine
(2.5 mg/kg) injected rats has also been shown to attenuate the expression
of sensitization to a challenge dose of (2.5 mg/kg) amphetamine
(Przegaliski et al., 2000). Acute administration of 8-OH-DPAT produced
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specific changes in locomotor activity patterns induced by cocaine (De La
Garza and Cunningham, 2000).

We report that thedevelopmentof sensitization to apomorphine can
be reversed by coadministration of buspirone at a dose of 1.0 mg/kg. A
higher dose (2.0 mg/kg) of buspirone did not reverse or attenuate
apomorphine-induced sensitization in the present study. Single
administration of buspirone at high (2.0 mg/kg) but not at low
(1.0 mg/kg) dose was found to decrease motor activity in an open
field (Haleemet al., 2007). Adecrease in the5-HT turnover has alsobeen
reported to occur following administration of buspirone at a dose of
1.0 mg/kg (Shireen and Haleem, 2005) suggesting that at low doses the
drug could preferentially stimulate somatodendritic 5-HT1A receptors.
Since other studies have reported that buspirone administration could
have reinforcing effects (Troisi et al., 1993), therefore, we injected
buspirone at the doses of 1.0 and 2.0 mg/kg to monitor the effects on
apomorphine sensitization.

Buspirone is 5-HT1A presynaptic receptor agonist (Peroutka, 1985)
also having mixed dopaminergic D2 antagonistic activity (Holroyd-Leduc
et al., 2005). Since our main focus was to desensitize somatodendritic 5-
HT1A receptors to inhibit apomorphine-induced sensitization effects. We
coadministered buspirone at a dose of 1.0 mg/kg. A decrease in 5-HT
turnover has been reported to occur following administration of low but
not high dose of buspirone (Shireen andHaleem, 2005) suggesting that at
lowdoses the drug could preferentially stimulate somatodendritic 5-HT1A
receptors. Buspirone injectedat adose of 1.0 mg/kgwas found todecrease
5-HT turnover in the striatumwithout producing a significant decrease in
motor activity (Haleem et al., 2004; Shireen and Haleem, 2005).

In the present study, buspirone at a dose of 1.0 mg/kg did not alter
motor activity in saline injected animals as monitored in a familiar
environment of activity box, whereas high dose (2.0 mg/kg) of the drug
produced hypolocomotion in the same environment (Fig. 4a). Buspirone
at a dose of 1.0 mg/kg, potentiated apomorphine-induced hyperlocomo-
tion upon single administration. As single injection of buspirone at a dose
of 1.0 mg/kgdecreases5-HT turnoverdue to theaffinityofdrug for5-HT1A
receptors at this dose (Trulson & Trulson, 1986). Decreased availability of
5-HT at somatodendritic 5-HT1A receptors results in a decrease in
inhibitory influence of 5-HT on dopamine neurotransmission (Haleem
et al., 2004) which may potentiate the hyperlocomotion induced by
apomorphine. However repeated administration of buspirone at this dose
(i.e., 1.0 mg/kg), attenuated apomorphine-induced sensitization (Fig. 4a).
As repeated administration of buspirone desensitizes somatodendritic 5-
HT1A receptors (Sato et al., 2008),more5-HTwouldbeavailable at 5-HT2C
receptors resulting inan increased inhibitory influenceoverdopaminergic
neurotransmission.

Results from the present study on attenuation of apomorphine-
induced sensitization may be explained in terms of the reversal of
supersensitivity at somatodendritic receptors. Since buspirone is
partial agonist of somatodendritic 5-HT1A receptors with affinity for
D2 receptors, it would be interesting to investigate the role of
somatodendritic and/or post synaptic 5-HT1A receptors in the
attenuation of apomorphine-induced sensitization by full 5-HT1A
agonist 8-OH-DPAT (Naidu and Kulkarni, 2001) or 5-HT1A agonist/
dopamine-D3/D4 ligand sarizotan (Rosengarten et al., 2006).

5. Conclusion

In conclusion, the present study shows that coadministration of
buspirone at low but not high doses could attenuate apomorphine-
induced motor sensitization. It supports the hypothesis that an
increase in the inhibitory serotonergic influence on the activity of
dopaminergic neurons may be the mechanisms by which 5-HT1A
receptor agonists could attenuate apomorphine-induced motor
sensitization. As repeated administration of apomorphine increases
the responsiveness of somatodendritic 5-HT1A receptors and repeated
administration of buspirone decreases it, the present results suggest
that an increase n the sensitivity of somatodendritic 5-HT1A receptors
may have an important role in apomorphine-induced sensitization.
The findings may have important consequences in the use of
apomorphine for the treatment of Parkinson's disease.
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