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Abstract

Stimulation of dopamine D2-like receptors decreases extracellular dopamine in the dorsal striatum and the nucleus accumbens. It is

unknown whether the role of these receptors differs from that of dopamine D3 receptors. It is also unknown to what extent the role of these

two types of receptors varies across both structures. Using microdialysis, we therefore investigated whether intracerebrally administered

quinpirole, a dopamine D2-like receptor agonist, and PD 128907, (S(+)�(4aR,10bR)�3,4,4a,10b�tetrahydro�4�propyl�2H,5H�[1]�
benzopyrano[4,3�b]�1,4�oxazin�9�ol, a dopamine D3 receptor preferring agonist, differentially alter the tyrosine-induced increase of

extracellular dopamine in the dorsal striatum and the nucleus accumbens, respectively. Perfusion of tyrosine (100 AM) into the dorsal striatum

and the nucleus accumbens enhanced extracellular dopamine in a physiological manner in both areas. Infusion of the Na+ channel blocker

tetrodotoxin (2 AM) suppressed the enhanced level of dopamine derived from exogenous tyrosine in both brain areas. Infusion of the

dopamine D2-like receptor agonist quinpirole at a concentration (1 nM), which alone did not affect basal extracellular dopamine, reduced

tyrosine-enhanced extracellular dopamine when infused into the dorsal striatum, but not into the nucleus accumbens; the preferential

dopamine D3 receptor agonist, PD 128907, had similar effects. Haloperidol, a dopamine D2-like receptor antagonist, given systemically at a

dose, which alone did not significantly affect basal dopamine levels (10 nmol/kg i.p.), enhanced extracellular dopamine derived from

exogenous tyrosine. This haloperidol treatment antagonized only the quinpirole-induced, but not the PD 128907-induced reduction in

dopamine levels seen in tyrosine-treated rats. The results show that extracellular dopamine derived from exogenous tyrosine is under

inhibitory control of presynaptic dopamine D2-like receptors in the dorsal striatum, but not in the nucleus accumbens; to what extent the same

holds for dopamine D3 receptors remains to be proven. Future studies are required to elucidate whether the noted difference is absolute or not.

D 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

Low doses of the dopamine D2-like receptor agonist

quinpirole are known to stimulate presynaptic dopamine

receptors and, consequently, to decrease release of dopa-

mine in the striatum and in the nucleus accumbens (Imper-

ato and Di Chiara, 1988; Linthorst et al., 1991, Stamford et

al., 1991; See et al., 1991; Svensson et al., 1994; Yamada et

al., 1994). It has been suggested that this effect of quinpirole

on the release of dopamine should be largely attributed to its

affinity for dopamine D3 receptors (Yamada et al., 1994;

Gainetdinov et al., 1996), because the effect of quinpirole is

more prominent in the nucleus accumbens than in the

striatum in in vivo studies (Stamford et al., 1991) as well

as in ex vivo studies (Yamada et al., 1994) and because the

nucleus accumbens contains a larger number of dopamine

D3 receptors than the striatum (Bouthenet et al., 1991;

Sokoloff and Schwartz, 1995). On the other hand, it has

been suggested that the effect of quinpirole on the synthesis
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of dopamine should be largely attributed to its affinity for

dopamine D2 receptors (Gainetdinov et al., 1996), because

the magnitude of inhibition of dopamine synthesis via

dopamine D2 receptors does not differ between the dorsal

striatum and the nucleus accumbens (Gainetdinov et al.,

1996) and because dopamine D2 receptors are equally

distributed across the dorsal striatum and the nucleus accum-

bens (Joyce et al., 1991; Boundy et al., 1993; Sokoloff and

Schwartz, 1995). However, both in vivo and ex vivo studies

(fast cyclic voltametry: Stamford et al., 1988; brain slices:

Yamada et al., 1995) have shown that dopamine D2 receptor

antagonists produce larger increases of dopamine efflux in

the dorsal striatum than in the nucleus accumbens. Although

there are some studies in which the effects of intracerebrally

administered quinpirole on extracellular dopamine in the

striatum or nucleus accumbens have been analysed (Imper-

ato and Di Chiara, 1988; Kalivas and Duffy, 1991; Sarre et

al., 1996), so far, there have been no studies in which the

effects of intracerebrally administered quinpirole on ex-

tracellular dopamine are compared between the dorsal stria-

tum and the nucleus accumbens, implying that it is

unknown to what extent these effects are due to interaction

with dopamine D2 and/or dopamine D3 receptors. For that

reason, the goal of the present study was to investigate

whether intracerebrally administered quinpirole, a do-

pamine D2-like receptor agonist, and PD 128907, (S(+)�
(4aR,10bR)�3,4,4a,10b�tetrahydro�4�propyl�2H,5H�
[1]�benzopyrano[4,3�b]�1,4�oxazin�9�ol, a dopamine

D3 receptor preferring agonist (Bristow et al., 1996), differ-

entially alter the tyrosine-induced increase of extracellular

dopamine in the dorsal striatum and the nucleus accumbens,

respectively.

Because increasing the dopamine availability by acute

tyrosine loading has been found to elucidate drug-induced

changes of extracellular dopamine in the nucleus accum-

bens (Woods and Meyer, 1991), we used this technique in

the present study. A crucial perquisite for assessing this

method of acute and local tyrosine loading (100 AM) is

that one has to be sure that the extracellular level of

dopamine is actually derived from tyrosine inside neurone

terminals and released as a result of neuronal activities. In

order to exclude the possibility that changes of extracel-

lular dopamine were partially or fully derived from dop-

amine released by tyramine that is extraneuronally formed

from exogenous tyrosine (Nieoullon et al., 1977), we

analysed the tetrodotoxin-sensitivity of the tyrosine-

induced increase of extracellular dopamine because the

tyramine-induced release of dopamine is known to be

tetrodotoxin-insensitive (Fairbrother et al., 1990). Because

about 10% or less of exogenously applied drugs reaches

the extracellular space around the probe (cf. Westerink and

De Vries, 2001), the dose of 100 AM tyrosine was

expected to result in a level of about 10 AM tyrosine,

namely, a level that compares with normal physiological

variations in physiological tyrosine levels (cf. Milner and

Wurtman, 1985). Once the tetrodotoxin-sensitivity of the

tyrosine-induced increase of extracellular dopamine could

be established, the ability of the dopamine D2-like receptor

agonist quinpirole and the dopamine D3 receptor preferring

agonist PD 128907 to reduce extracellular dopamine in the

dorsal striatum and nucleus accumbens was studied using

doses that per se were unable to affect the extracellular

levels of dopamine (1 nM). Finally, the ability of systemi-

cally administered haloperidol, a dopamine D2 receptor

antagonist, to alter the effects of quinpirole and/or PD

128907 was tested in order to establish the receptor

specificity of the observed effects. The dose of haloperidol

[10 nmol/kg (3.8 Ag/kg) i.p.] was based on earlier pub-

lished studies (De Boer et al. 1997).

2. Materials and methods

2.1. Animals

Male Sprague–Dawley rats (NRC Haruna, Gunma,

Japan) weighing between 200 and 220 g at the start of the

experiments were used. These were kept at constant room

temperature (23F2 jC) and relative humidity (55F5%)

under a 12 h light–dark cycle (light on at 0700 h), with

free access to food and water.

2.2. Surgery

Rats were anaesthetised with sodium pentobarbitone (50

mg/kg i.p.). The anaesthetised animals were placed in a

stereotactic apparatus, and a guide cannula was implanted

just above the left dorsal striatum or the nucleus accumbens

[dorsal striatum: antero-posterior (AP) 9.2 mm, medio-

lateral (ML) 3.2 mm, dorso-ventral (DV) 7.2 mm; nucleus

accumbens: AP 10.6 mm, ML 1.5 mm, DV 4.0 mm from

interaural line; Paxinos and Watson, 1986]. To avoid the

ventricular system, cannulas directed at the nucleus accum-

bens were angled at 18j from the mid-sagittal plane. After

completion of surgery, rats were allowed to recover for 7–

10 days before the experiments were carried out; guide

cannulas, 0.4 mm o.d., were kept patented by stainless steel

inserts. Each animal was used only once.

The experiments were performed in accordance with

institutional guidelines in the care and use of experimental

animals that are in compliance with UK Animals (Scientific

Procedures) Act, 1986, and all efforts were made to mini-

mise animal suffering, to reduce the number of animals

used.

2.3. Dialysis and neurochemical measurements

A commercially available I-shaped removable-type dial-

ysis probe (2 mm length cellulose membrane, 0.22 mm o.d.,

50,000 mol. wt. ‘‘cut-off’’, Eicom A-I-8-02 type, Kyoto,

Japan) was used. The experiment was started by removing

the stylet from the guide cannula and inserting the dialysis
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probe, of which just the dialysis tubing protruded from the

tip (Fig. 1). The probe was secured to the guide cannula by a

screw. Each rat was then placed in a Plexiglas box

(30�30�35 cm), inlet and outlet tubes were connected to

a swivel located on a counterbalanced beam to minimise

discomfort. The probe was perfused at a rate of 2.0 Al/min

with modified Ringer’s solution (NaCl 147 mM, KCl 4 mM,

CaCl2 1.2 mM, MgCl2 1.1 mM; pH 7.4) and the outflow

connected by Teflon tubing to a high-performance liquid

chromatography system (Eicom).

Dopamine was separated on an Eicompak CA-5ODS

column (particle size, 5 Am, 2.1�150 mm, Eicom) using

phosphate buffer (0.1 M) containing octane-sulfonic acid

(3.2 mM), EDTA (0.13 mM) and 20% methanol (pH 6.0) as

the mobile phase at a flow rate of 0.23 ml/min. Compounds

were quantified by electrochemical detection using a glassy

carbon working electrode set at +400 mV against a silver–

silver chloride reference electrode (Eicom), giving a detec-

tion limit for dopamine of about 0.05 pg per sample. The

probes had an in vitro recovery of approximately 12% for

dopamine, but the reported concentrations were not adjusted

for recovery in vivo because these estimations are inaccu-

rate (Benveniste et al., 1989; Lindefors et al., 1989).

Previous experiments in which we have used the same

technique and procedure have shown that dopamine efflux

is more or less stabilised 4 h after probe insertion, and that

levels seen at that time are largely dependent on neuronal

release as most of the release is tetrodotoxin-sensitive and

Ca2+-dependent (Murai et al., 1994; Takada et al., 1993;

Tomiyama et al., 1993, 1995). Perfusate samples were taken

every 20 min for quantification of dopamine. Drugs were

administered either intraperitoneally or intracerebrally

through the dialysis probe at least 4 h after probe insertion.

Baseline levels of dopamine were the mean of the last three

samples before drug administration and incorporated in the

figures.

Detailed behavioural analyses were not included because

pilot experiments had shown that none of the given treat-

ments elicited any significant behavioural change.

2.4. Drugs

Drugs used were the dopamine D2-like receptor ago-

nist quinpirole hydrochloride (Research Biochemicals

International, Natick, MA, USA), the dopamine D3 recep-

tor preferring agonist PD 128907 (S(+)�(4aR,10bR)�3,

4,4a,10b�tetrahydro-4-propyl-2H,5H-[1]-benzopyrano

[4,3-b]-1,4-oxazin-9-ol hydrochloride; Research Biochem-

icals International), the dopamine precursor L-tyrosine

methyl ester hydrochloride (Sigma, St. Louis, MO,

USA), the dopamine D2-like receptor antagonist ha-

loperidol (Serenace, Dainippon Pharmaceutical, Osaka,

Japan) and the Na+ channel blocker tetrodotoxin (Sigma).

Haloperidol was diluted in 0.9% NaCl solution for intra-

peritoneal injection, and all intracerebrally administered

drugs were dissolved in the modified Ringer’s solution

that was used for perfusions. Agonists were infused via the

dialysis membrane for 20 min, and tyrosine was infused

similarly for 60 min commencing together with agonist

infusion.

The doses of haloperidol and L-tyrosine were based on

the outcome of the studies of De Boer et al. (1997) and

Woods and Meyer (1991), respectively. For quinpirole and

PD 128907, doses that alone were surely ineffective (1 nM)

when administered via dialysis membrane, were chosen on

basis of the outcome of the study of Imperato and Di Chiara

(1988) in which the effective dose range of quinpirole was

found to vary from 100 nM to 10 AM.

2.5. Histology

At the end of each experiment, the rat was deeply

anaesthetised with Na+ pentobarbitone (80 mg/kg, i.p.)

and perfused transcardially with 10% formaldehyde solu-

tion. The brain was removed, sectioned (50 Am), and stained

with cresyl violet to permit probe location.

2.6. Statistical analysis

All values were expressed as a percentage of baseline

levels. Comparison of time-course data was performed

using two-way analysis of variance (ANOVA) for repeated

measures with the factors treatment and time (repeated).

Statistical significance was considered to be P<0.05.

3. Results

3.1. Histology

Placements of the dialysis probes in the nucleus accum-

bens and in the dorsal striatum are given in Fig. 1.

Fig. 1. Schematic illustration showing locations of the probe in the nucleus

accumbens (left part) and in the dorsal striatum (right part). The planes are

taken from the atlas of Paxinos and Watson (1986), representing anterior

distance (mm) from the interaural line.
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3.2. Effects of tetrodotoxin perfusion on the level of dopa-

mine derived from tyrosine infused into the dorsal striatum

and the nucleus accumbens

Approximately 4 h after probe insertion, concentrations

of dopamine in dialysates of the dorsal striatum [5.4F0.31

pg/20 min (meanFS.E.M., n=63)] and the nucleus accum-

bens [3.1F0.18 pg/20 min (n=46)] reached a stable baseline

value and remained stable over the subsequent 4-h study

period. A 60-min infusion of tyrosine (100 AM) signifi-

cantly elevated extracellular levels of dopamine in the

dorsal striatum (F(1,153)=69.45, P<0.001, n=7; Fig. 2A)

and in the nucleus accumbens (F(1,143)=16.91, P<0.001,

n=8; Fig. 2B). Peak effects of tyrosine occurred approx-

imately 40–80 min after injection onset, being 130%

(dorsal striatum) and 125% (nucleus accumbens) of control

values.

Tetrodotoxin (2 AM) infused for 2 h via the dialysis

probe reduced basal levels of DA by approximately 70% in

both the dorsal striatum (n=6) and the nucleus accumbens

(n=6) (Fig. 2A,B). This tetrodotoxin infusion almost com-

pletely abolished tyrosine-induced enhancement of dopa-

mine levels in both areas (Fig. 2A,B).

3.3. Effects of quinpirole infusion on tyrosine-induced

elevation of extracellular dopamine

A 20-min infusion of quinpirole (1 nM) alone into the

dorsal striatum (n=5) or the nucleus accumbens (n=7) did

not significantly affect extracellular levels of basal dopa-

mine in the respective areas (Fig. 3A,C). Quinpirole infu-

sion suppressed significantly the tyrosine-induced increase

of dopamine in the dorsal striatum: this reduction, by about

60% of the area under the curve, was seen for the period of

40–240 min after the start of infusion (F(1,121)=21.74,

P<0.001, n=6) (Fig. 3B). A similar infusion of quinpirole

into the nucleus accumbens failed to affect tyrosine-induced

increase of dopamine (F(1,142)=2.16, P=0.14, n=7; Fig.

3D).

3.4. Effects of PD 128907 infusion on tyrosine-induced

elevation of extracellular dopamine

A 20-min infusion of PD 128907 (1 nM) alone into the

dorsal striatum (n=5) or the nucleus accumbens (n=5) did

not significantly affect extracellular levels of basal dopa-

mine in the respective area (Fig. 4A,C). PD 128907 infusion

induced a significant suppression of tyrosine-induced dop-

amine increase in the dorsal striatum: this effect was present

for the period of 40–240 min after the start of infusion

(F(1,143)=20.58, P<0.001, n=8; Fig. 4B). A similar infu-

sion of PD 128907 into the nucleus accumbens failed to

significantly affect tyrosine-induced increase of dopamine

(F(1,142)=0.02, P=0.89, n=7; Fig. 4D).

3.5. Effects of haloperidol on extracellular dopamine

derived from exogenous tyrosine in the dorsal striatum

and on the quinpirole- and PD 128907-induced reduction

As shown in Fig. 5, haloperidol (10 nmol/kg, i.p., given 2

h before the intracerebral infusion), which itself did not

significantly affect basal levels of striatal dopamine (data

not shown, n=6), significantly enhanced levels of dopamine

in rats that received tyrosine into the dorsal striatum, for the

period of 100 –240 min after the start of infusion

(F(1,88)=54.35, P<0.001; n=6). Such a haloperidol treat-

ment significantly counteracted the quinpirole-induced

reduction in dopamine levels for the period of 100–240

min after the start of infusion in tyrosine-treated rats

(quinpirole: F(1,80)=17.38, P<0.001, n=6; PD 128907:

F(1,96)=43.06, P<0.001, n=6) (Fig 5). Detailed inspection

of the data revealed that not only haloperidol counteracted

the effect of quinpirole on tyrosine, but that also quinpirole

Fig. 2. Effects of L-tyrosine (L-tyr; 100 AM for 60 min) infusion on

extracellular levels of dopamine (DA) (upper trace), and effects of te-

trodotoxin (2 AM for 360 min) infusion on the levels of DA after L-tyrosine

(100 AM for 60 min) infusion (lower trace) into the dorsal striatum (A) and

the nucleus accumbens (B).
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counteracted the effect of haloperidol on that of tyrosine

(F(1,80)=49.13, P<0.001), showing that the chosen dose of

haloperidol inhibited the effects of quinpirole. This did not

hold for the effects of PD 128907. Although haloperidol

reduced the effect of this drug on tyrosine, PD 128907 itself

did not counteract the effect of haloperidol on tyrosine: the

difference between rats that had received haloperidol, PD

128907 and tyrosine, and rats that had received PD 128907

Fig. 3. Effects of quinpirole (quin; 1 nM for 20 min) infusion on basal extracellular levels of dopamine (DA) in the dorsal striatum (A) and the nucleus

accumbens (C), and on the L-tyrosine (L-tyr; 100 AM for 60 min)-enhanced extracellular DA levels in the dorsal striatum (B) and the nucleus accumbens (D).

Fig. 4. Effects of PD 128907 (PD; 1 nM for 20 min) infusion on basal extracellular levels of dopamine (DA) in the dorsal striatum (A) and the nucleus

accumbens (C), and on the L-tyrosine (L-tyr; 100 AM for 60 min)-enhanced extracellular DA levels in the dorsal striatum (B) and the nucleus accumbens (D).
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and tyrosine was not significantly different from that be-

tween rats that had received haloperidol and tyrosine, and

rats that had received tyrosine, indicating that the chosen

dose of haloperidol did not inhibit PD 128907.

4. Discussion

Infusion of tyrosine at a concentration of 100 AM into

the dorsal striatum and the nucleus accumbens for 60 min

significantly elevated extracellular levels of dopamine in

the respective areas. In the nucleus accumbens, a similar

elevation of extracellular levels of dopamine has been

reported after infusion of the same concentration of tyro-

sine (Woods and Meyer, 1991). This tyrosine-induced

increase of extracellular levels of dopamine has been

suggested to be a valid tool for revealing subtle differences

in function of dopamine receptors that regulate synthesis or

release of dopamine (Woods and Meyer, 1991), especially

because the resulting levels of tyrosine and dopamine

remain within normal physiological levels (see Introduc-

tion). In fact, this is only true on the condition that it can

be shown that the extracellularly measured dopamine is

really due to the release of dopamine formed inside the

neuron. For that reason, we analysed the tetrodotoxin-

sensitivity of the tyrosine-induced changes of extracellular

dopamine. The present results clearly demonstrate that

infusion of tetrodotoxin (2 AM) almost fully suppressed

the enhanced level of dopamine derived from exogenous

tyrosine in both brain areas. Thus, the results suggest that,

under the present experimental conditions, acutely and

locally raised extracellular levels of dopamine with 100

AM tyrosine loading are essentially derived from dopamine

released by neuronal activity. Accordingly, this type of

tyrosine loading can reliably be employed for studying the

putatively differential role of presynaptic dopamine D2 and

D3 receptors in regulating the synthesis and/or release of

dopamine in striatal structures such as the dorsal striatum

and the nucleus accumbens. Under the chosen experimental

conditions, infusion of the dopamine D2-like receptor

agonist quinpirole at a concentration (1 nM), which alone

did not affect basal extracellular dopamine levels, reduced

tyrosine-enhanced extracellular dopamine levels when

infused into the dorsal striatum, but not into the nucleus

accumbens. The preferential dopamine D3 receptor agonist,

PD 128907, showed a similar profile. Systemic adminis-

tration of the dopamine D2-like receptor-selective antago-

nist haloperidol inhibited only the effects of quinpirole: the

effects of rats treated with haloperidol, quinpirole and

tyrosine significantly differed both from the effects of rats

that were treated with quinpirole and tyrosine, and from the

effects of rats that were treated with haloperidol and ty-

rosine. Thus, the effects of quinpirole can be attributed to

the involvement of presynaptic dopamine D2-like receptors

in the dorsal striatum. In contrast, the effects of haloperidol

in rats that were treated with tyrosine were identical to

those of haloperidol in rats that were treated with PD

128907 and tyrosine. In other words, haloperidol did not

inhibit the effects of PD 128907, indicating that dopamine

D2-like receptors were not involved in the effects of PD

128907.

The outcome of the present study reveals two important

new findings. The first finding is that the dopamine D3

receptor preferring agonist PD 128907 is able to mimic the

effects of the dopamine D2-like receptor agonist quinpirole

on the tyrosine-induced increase of extracellular dopamine:

it just inhibited the tyrosine-induced increase of dopamine

in the dorsal striatum, but not in the nucleus accumbens. In

contrast to quinpirole, however, the dopamine D2-like

receptor antagonist haloperidol was unable to inhibit these

effects, indicating that the effects of PD 128907 were

unlikely mediated by dopamine D2-like receptors in the

dorsal striatum; this finding opens the perspective that these

Fig. 5. Effects of haloperidol (HAL; 10 nmol/kg i.p.) on the extracellular

levels of dopamine (DA) after L-tyrosine (L-tyr; 100 AM for 60 min)

infusion into the dorsal striatum, and on the quinpirole (quin; 1 nM for 20

min; upper panel)-induced or PD 128907 (PD; 1 nM for 20 min; lower

panel)-induced reduction in extracellular DA derived from L-tyrosine (100

AM for 60 min) infusion into the dorsal striatum.
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were mediated by dopamine D3 receptors in vivo. However,

as long as selective dopamine D3 receptor antagonists are

not yet available, this hypothesis remains to be tested. It is

evident that dose–effect studies are necessary to elucidate

whether the noted difference between both brain structures

is absolute or not: in the latter case, it is expected that larger

doses of the dopamine receptor agonists are required to elicit

changes of extracellular dopamine in the nucleus accumbens

of tyrosine loaded animals.

Second, this study shows that the outcome of studies in

which drugs are intracerebrally administered can fully differ

from studies in which the same drugs are systemically

administered. In contrast to studies showing that systemi-

cally administered quinpirole is less potent in the dorsal

striatum than in the nucleus accumbens (see Introduction),

our study shows precisely the mirror image: intracerebrally

administered quinpirole is far more potent in the dorsal

striatum than in the nucleus accumbens in which it actually

remains devoid of any effect. Yamada et al. (1995) who used

brain slices, have also reported that dopamine D2-like

receptor antagonists are more potent in the dorsal striatum

than in the nucleus accumbens. These distinct outcomes are

fully understandable in view of the fact that systemically

administered drugs act at a variety of sites, varying from

postsynaptic sites to autaptic sites, whereas in our exper-

imental paradigm as well as in that of Yamada et al. (1995),

the drugs could only elicit their effects via interaction with

presynaptic receptors that regulate the release and/or syn-

thesis of dopamine. The impact of this insight is that

conclusions about the involvement of a particular type of

dopamine receptor cannot be based on the outcome of

studies in which the drugs are systemically applied. In other

words, studies in which the effects of locally applied drugs

are studied, are required for drawing conclusions about the

degree in which a particular group of receptors is involved

in the effects observed. Thus, the present study provides the

original evidence that presynaptic dopamine D2 receptors in

the dorsal striatum play a more important role in regulating

extracellular dopamine than these receptors in the nucleus

accumbens do.

In conclusion, the present study shows that the tyrosine-

induced increase of extracellular levels of dopamine essen-

tially reflect physiological dopamine release resulting from

neuronal activity. Moreover, the present study provides

direct evidence that presynaptic dopamine D2-like receptors

in the dorsal striatum play a more important role in regulat-

ing extracellular dopamine than these receptors in the

nucleus accumbens do. Finally, the present study shows

that PD 128907 mimics the effects of quinpirole on the

tyrosine-induced increase of dopamine, although this effect

could not be inhibited by haloperidol, implying that not

dopamine D2-like receptors, but dopamine D3 receptors

might be involved in the effects of PD 128907 in the dorsal

striatum. As long as selective dopamine D3 receptor antag-

onists are not yet available, this hypothesis remains to be

tested.
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