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Abstract

The 5-hydroxytryptamine (5-HT) 5-HT1A receptor agonist 8 -hydroxy-2- (di -n -propylamino)tetralin (8 -OH-DPAT) was applied

locally (0±5 mg bilaterally) into either the substantia nigra (A9) or the ventral tegmental area (A10) of adult male Wistar rats, and 10

min later spontaneous motor activity was observed in an open field (�0.5 m2) for 30 min. The rate of dopamine synthesis was

estimated in neostriatal areas, the amygdala, and the prefrontal cortex, by measuring the accumulation of DOPA, following inhibition

of cerebral decarboxylase by means of 3-hydroxybenzylhydrazine (NSD-1015). The A10 application of 8-OH-DPAT resulted in an

increase in all aspects of spontaneous motor activity in the open field. A9 application of 8-OH-DPAT produced a stereotyped forward

locomotion, characterized by a modest decrease in total horizontal activity, almost complete inhibition of rearing activity, and an

increase in proportion forward locomotion along the perimeter of the open- field arena. The injection of 8-OH-DPAT into the A9 was

accompanied by an increased neostriatal DA rate of synthesis, whereas the A10 injection was followed by a decreased DA rate of

synthesis in the amygdala and in the prefrontal cortex. It is concluded that mesencephalic dopaminergic mechanisms are involved in

the stereotyped forward locomotion characteristically seen after systemic administration of the 5-HT1A receptor agonist 8 -OH-

DPAT. D 2000 Elsevier Science Inc. All rights reserved.
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1. Introduction

5-Hydroxytryptamine (5-HT) 5-HT1A receptor ago-

nists, such as 8 -hydroxy-2 - (di -n -propylamino)tetralin

(8-OH-DPAT) [8,17] and flesinoxan [5,11,29], produce a

characteristic stereotyped forward locomotion in rats when

placed in an open field [2,5,13,15]. This stereotyped loco-

motion is characterized by slow aimless continuous forward

locomotion along the perimeter of the arena. The net effect

may be an apparent increase [19,33], or decrease [15,25], in

locomotion, depending on how behavioral observations are

performed. This pattern of locomotor activity can be phar-

macologically distinguished from similar effects produced

by, for example, the 5-HT2A / C receptor agonist 1- (2,5-

dimethoxy-4- iodophenyl) -2-aminopropane (DOI), or the

dopamine (DA) D2 / 3 receptor agonist 7-OH-DPAT ([13];

Salmi and Ahlenius, unpublished observations).

It appears that the effects of systemically administered 8-

OH-DPAT are due to a complex interaction between auto-

receptor-mediated effects in the median and dorsal raphe

nuclei [12], as well as postsynaptic 5-HT1A receptors [6]. In

addition, both 8-OH-DPAT and flesinoxan also exert ef-

fects on brain dopaminergic mechanisms [3,4,31], and these

effects are at least partially mediated directly at the DA

autoreceptor [7].

The aim of the present study was to investigate to what

extent the effects of the 5-HT1A receptor agonist 8-OH-

DPAT on spontaneous locomotor activity in the rat are

mediated via mesencephalic dopaminergic mechanisms.

Thus, in the present study, the effects of 8-OH-DPAT on

spontaneous locomotor activity in an open- field arena

(�0.5 m2) [10] were observed after its local application

into the substantia nigra (SN) or into the ventral tegmental

area (VTA). In a separate series of experiments, effects of 8-

OH-DPAT on forebrain DA synthesis were examined. The
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rate of DA synthesis was estimated by monitoring the

DOPA accumulation following inhibition of cerebral aro-

matic L -amino acid decarboxylase [9]. The brain areas

sampled included neostriatal subdivisions, the amygdala,

and the prefrontal cortex.

2. Materials and methods

2.1. Animals

Adult male Wistar rats (280±320 g) were used (B&K

Universal AB, Sollentuna, Sweden). The animals arrived in

the laboratory at least 10 days before being used in experi-

ments and were housed, five per cage (Makrolon IV), under

controlled conditions of temperature (21.0 � 0.4°C), relative

humidity (55±65%), and light±dark cycle (12 L:12 D,

lights off 0600 h). Food (R36, Ewos, SoÈdertaÈlje) and tap

water were available ad lib in the home cage.

The studies were approved by the Stockholm North

Local Ethical Committee on Animal Experiments.

2.2. Drugs

3-Hydroxybenzylhydrazine 2HCl (NSD-1015), mol wt

211.10, (Sigma, St. Louis, MO), and ( � )-8-hydroxy-2-

(di -n -propylamino) tetralin HBr (8-OH-DPAT), mol wt

328.29, (RBI, Natick, MA). Both compounds were dis-

solved in physiological saline. NSD-1015 was injected

intraperitoneally in a volume of 2 ml kgÿ1. 8-OH-DPAT

was administered intracerebrally, in a volume of 0.5 ml, as

detailed below.

2.3. Surgery and intracerebral cannulation

The animals were deeply anesthetized with a pentobar-

bital formulation (Mebumal Vet., Nordvacc, Huddinge,

Sweden), 60 mg kgÿ1 IP (1 ml kgÿ1). The anesthetized

rats were mounted in a stereotaxic frame (Stellar, Stoelting,

Chicago, IL) and provided with bilateral guide cannula (21

gauge) reaching the dura mater above the intended target.

The coordinates for VTA were: ÿ5.3 mm in relation to

bregma, � 2.2 mm lateral (the cannulas were tilted 10° in

the coronal plane). The corresponding figures for the SN

were: ÿ5.3 mm, � 2.4 mm (using a vertical approach).

Brain site coordinates were adopted from Paxinos and

Watson [27]. The injection needles (31 gauge) reached

the respective target 7.8 and 7.6 mm below the brain

surface. The animals were allowed 1 week of postoperative

recovery before being included in experiments. Immedi-

ately after the operation and henceforth, the animals were

housed individually in Makrolon III cages. As the animals

recovered from surgery, no gross behavioral abnormalities

were noted and the animals gained weight rapidly. Thus,

the mean weight � SD at the time of surgery was 296 � 21

g, and the weight at the end of experiments, 3 weeks later,

was 334 � 22 g. All injections were made bilaterally, and

the total amount of drug delivered per animal is thus twice

the dose given in Figs. 3±5. The rate of injection was 0.33

ml minÿ 1.

Immediately after the final behavioral observation, the

animals were injected with 0.5 ml of Evans blue (0.1% in

physiological saline). Following the injection, the animals

were decapitated, the brain removed, and stored in 40%

formalin until sectioned on a microtome. The tissue was

inspected under a dissection microscope, and the center of

injection site was marked on individual charts prepared

from the atlas of Paxinos and Watson [27]. Fifteen out of

15, and 13 of 15 cannulations aimed for the VTA and the

SN, respectively, were localized within the borders indi-

cated in Fig. 1. Thus, two animals in the SN cannulation

group were excluded in the analysis of results from the

open-field experiments.

Fig. 1. Schematic presentation of localization of injections into the

substantia nigra (SN) (left), and into the ventral tegmental area (VTA)

(right), for results presented in Figs. 2± 5. Reference brain sections from

Paxinos and Watson [27].
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2.4. Motor activity observations

The spontaneous motor activity was observed in a

square open-field arena (680� 680� 450 mm), equipped

with two rows of infrared photocells (8�8). Two identical

frames of photocells were placed at two levels, 40 and 125

mm above the floor, respectively. The photocells were

spaced 90 mm apart, and the last photocell in a row was

spaced 25 mm from the wall. The open field was enclosed

in a ventilated, sound-attenuating box with a Perspex top.

Measurements were made in the dark and performed

between 0900 and 1600 h. Each session in the open field

lasted for 30 min.

The number of photocell beam interruptions were

collected via a PC, and the following variables were

calculated: locomotor activity (all interruptions of photo-

beams at the lower level); peripheral locomotion (interrup-

tions of photobeams provided that the photobeams spaced

25 mm from the wall at the lower level also had been

activated); rearing (all interruptions of photobeams at the

upper level); forward locomotion (successive interruptions

of photocells in the lower rows when the animal was

moving in the same direction).

Locomotor activity and rearing data were subjected to a

square root transformation. Peripheral locomotion and for-

ward locomotion are expressed as percent of total horizontal

activity, and the quotients were based on raw data. For

further details on the apparatus and the computer software

used, see Ericson et al. [10].

Immediately before being placed in the open field, the

animals were scored for the presence of flat body posture.

2.5. Brain dissections and biochemical procedures

Following decapitation, the whole brain (including the

olfactory bulb rostrally and the medulla oblongata caud-

ally) was quickly removed and placed in a mold where it

could be sliced into 2.5-mm sections with a thin stain-

less steel wire ( =70 mm). The brain was cut at an angle

of approximately 7°, such that ventrally the sections

extended slightly rostrally, according to the atlas of

Paxinos and Watson [27]. The mean weight (mg) �SD

of the ventral neostriatum, the olfactory tubercle, the

dorsolateral neostriatum, the amygdala, and the prefrontal

neocortex, as dissected here, were 17.1 � 3.3, 15.4 � 3.0,

26.4 � 2.6, 13.1 � 2.3, and 12.6 � 2.1, respectively. For

further details on the dissection procedures, see Hillegaart

et al. [14]. The brain samples were immediately frozen

on dry ice and stored at ÿ 70°C until processing. DOPA

and 5- HTP were determined by means of coupled

column liquid chromatography with electrochemical de-

tection. DOPA and 5-HTP levels were quantified with an

intra -assay precision of 1±2%. The limit of detection

was about 1 pmol sampleÿ 1 (10±20 pmol gÿ 1). The

preparation of the samples and further details are given

in Magnusson et al. [24].

2.6. Experimental design and statistics

In the motor activity studies, the animals served as their

own controls in a changeover repeated-measurements de-

Fig. 2. Effects of saline control injections into the ventral tegmental area

(VTA) or the substantia nigra (SN) on locomotion and rearing behaviors.

The saline vehicle was injected 10 min before a 30 - min session in the open

field (cf. Fig. 3A). The figure shows means� SEM based on repeated

observations of 15 (VTA), 13 (SN), and 10 untreated rats, respectively.
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sign [23]. Thus, rat #1 received the treatment sequence abc;

rat #2 bca; rat #3 cab; etc. The doses of 8-OH-DPAT (0, 1,

and 5 mg) were given weekly for 3 consecutive weeks.

These behavioral experiments were analyzed by means of

an appropriate, within-subjects repeated-measures, two-

way ANOVA (A � B � S design) [20]. In the behavioral

experiments, untreated controls ( n =5) were run in parallel

in the respective experiment. A mean value, based on the

median from three open-field sessions was used in the

statistical comparison with controls injected with saline into

the VTA or the SN. The statistical comparison was per-

formed by means of a classic two-way ANOVA for re-

peated measurements [20]. Because there were no

statistically significant differences between the untreated

controls run in parallel with VTA or SN experiments, these

control groups were pooled in the presentation shown in

Fig. 3. (A) Effects of bilateral application of the 5 - HT1A receptor agonist

8 - OH-DPAT into the ventral tegmental area (VTA), or the substantia

nigra (SN), on locomotion and rearing in the male rat. 8 - OH- DPAT (0±

5 mg sideÿ1) was administered 10 min before the animals were placed in

the open field, and the spontaneous motor activity was monitored for 30

min thereafter. The figure shows means� SEM based on repeated

observations of 15 (VTA) and 13 (SN) rats, respectively. Statistical

analysis was performed by means of a two- way ANOVA for repeated

measurements. Locomotion (VTA), F(2, 28)=4.93, p <0.05 (dose); F(9,

126)= 31.77, p <0.01 (time); F(18, 252)= 1.63, p >0.05 (dose � time).

Rearing (VTA), F(2, 28)=13.40, p <0.01 (dose); F(9, 126)=10.89,

p <0.01 (time); F(18, 252)= 5.63, p< 0.01 (dose � time). Locomotion

(SN), F(2, 24)=7.29, p <0.01 (dose); F(9, 108)=46.51, p <0.01 (time);

F(18, 216) =1.89, p< 0.01 (dose � time). Rearing (SN), F(2, 24)=91.81,

p <0.01 (dose); F(9, 108)=5.53, p <0.01 (time); F(18, 216)=3.62,

p <0.01 (dose � time).

Fig. 3. (B) Effects of bilateral application of the 5 -HT1A receptor agonist 8 -

OH- DPAT into the ventral tegmental area (VTA), or the substantia nigra

(SN), on forward locomotion and peripheral locomotion in the male rat.

Forward locomotion (VTA), F(2, 28) = 30.99, p < 0.01 (dose); F(9,

126)= 20.68, p <0.01 (time); F(18, 252)= 1.41, p >0.05 (dose � time).

Peripheral locomotion (VTA), F(2, 28) = 4.47, p < 0.05 (dose); F(9,

126)= 2.32, p <0.05 (time); F(18, 252)= 0.56, p >0.01 (dose � time).

Forward locomotion (SN), F(2, 24) = 10.89, p < 0.01 (dose); F(9,

108)= 23.57, p <0.01 (time); F(18, 216)= 2.57, p <0.01 (dose � time).

Peripheral locomotion (SN), F(2, 24)= 8.24, p <0.05 (dose); F(9, 108)=2.10,

p <0.05 (time); F(18, 216)= 1.60, p >0.05 (dose � time).
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Fig. 2. The biochemical experiments were analyzed by

means of a one-way ANOVA, followed by Dunnett's t - test

for post hoc comparisons with appropriate controls. The

scoring for presence of flat body posture was analyzed by

means of the McNemar c2 test [30].

3. Results

3.1. Spontaneous open-field motor activity

3.1.1. Effects of local saline injections into the VTA or the

SN on spontaneous open-field motor activity

As shown in Fig. 2, the open-field motor activity was

affected by saline injections (0.5 ml per side) into either

the VTA or the SN. Thus, there was a statistically

significant increase in locomotion and rearing after a

saline injection into the SN, F(1, 16) =12.94, p < 0.01,

and F(1, 16) =8.39, p < 0.02, respectively). Furthermore,

rearing, but not locomotion, was statistically significantly

decreased after the saline injection into the VTA, F(1,

18) =5.44, p < 0.05, and F(1, 18) =2.28, p > 0.05, respec-

tively. Finally, there was a highly significant habituation

of locomotion and rearing, regardless of treatment, but

there were no statistically significant interactions between

treatment and time after injection.

3.1.2. Effects of 8-OH-DPAT on spontaneous open-field

locomotor activity and rearing after local application into

the VTA

There were marked, and statistically significant, effects

of 8-OH-DPAT on locomotion and on rearing (Fig. 3A).

Thus, 8-OH-DPAT stimulated locomotion, but the effect

was maximal at the 1-mg dose, and no further increase

was seen at 5 mg. The effects on rearing were more

complex, with a decrease initially, followed by an in-

crease with time. This pattern of effects was substantiated

by a statistically significant interaction between dose and

time (Fig. 3A).

Gross observations indicated a statistically significant

display of flat body posture in 93% of animals treated

with the highest dose of 8 - OH- DPAT (c2 = 11.08,

p < 0.01). The percentage displaying a flat body posture

was 7, 20, and 93% in animals given 0, 1, and 5 mg per

side, respectively.

3.1.3. Effects of 8-OH-DPAT on spontaneous open-field

locomotor activity and rearing after local application into

the SN

There was a statistically significant suppression of both

locomotion and rearing after the local application of 8-OH-

DPAT into the SN (Fig. 3A). These effects were dose

dependent, and particularly strong with regards to rearing

activity. In addition, the statistical analysis indicated a

statistically significant interaction between dose and time

for both locomotion and rearing. Regarding locomotion, this

appears due to a more rapid habituation in animals treated

with the highest dose of 8-OH-DPAT. With regard to

rearing, there was a marked suppression of activity, and

this effect displayed very little change with time.

Fig. 4. Effects of saline control injections into the ventral tegmental area

(VTA) or the substantia nigra (SN) on regional forebrain rate of

catecholamine synthesis. The saline injection (0.5 ml sideÿ 1) was given 5

min before the administration of NSD- 1015 (100 mg kgÿ 1, IP). The

animals were sacrificed 30 min following the NSD- 1015 injection for

subsequent biochemical analysis of regional brain DOPA accumulation.

The figure shows means � SEM based on 8± 19 determinations per group.

The results were statistically analysed by means of a one - way ANOVA,

followed by the Dunnett's t - test for post hoc comparisons with untreated

controls. Prefrontal cortex, F(2, 36) = 0.67, p > 0.05; amygdala, F(2,

35)= 9.45, p < 0.01; olfactory tubercle, F(2, 35) =4.41, p < 0.05; dorsal

neostriatum, F(2, 36) = 0.62, p> 0.05; ventral neostriatum, F(2, 36)=2.48,

p >0.05. nsp >0.05; * p < 0.05; * * p < 0.01.
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There was a statistically significant display of flat body

posture (92%) in animals given the 5-mg dose of 8-OH-

DPAT (c2=10.08, p < 0.01), whereas no flat body posture

was observed in animals given the lower dose of 8-OH-

DPAT, or in saline treated controls (0% in both cases).

3.1.4. Effects of 8-OH-DPAT on spontaneous open- field

forward and peripheral locomotion after local application

into the VTA and SN

The proportion forward and peripheral locomotion in-

creased in a dose-dependent manner after administration

of 8-OH-DPAT into both the VTA and the SN (Fig. 3B).

The effect was clearly time dependent and, except for

effects of 8-OH-DPAT on forward locomotion after local

application into the SN, there were no statistically sig-

nificant interactions between dose and time after injection

(Fig. 3B).

3.2. Forebrain catecholamine rate of synthesis

3.2.1. Effects of local saline injections into the VTA or the

SN on forebrain DOPA accumulation

The 0.5 ml saline injection into the VTA, but not into the

SN, produced a statistically significant increase in the

DOPA accumulation in the amygdala and the olfactory

tubercle, in comparison with untreated controls (Fig. 4).

There were no effects of the saline injection into the VTA,

or the SN, on DOPA accumulation in other brain areas.

3.2.2. Effects of 8-OH-DPAT on forebrain DOPA accumu-

lation after local application into the VTA

There was a statistically significant decrease in the

DOPA accumulation in the prefrontal cortex and in the

amygdala, but not in the neostriatal brain areas, after 8-OH-

DPAT injections into the VTA (Fig. 5). The effect appeared

to be maximal already at the 1-mg dose of 8-OH-DPAT.

3.2.3. Effects of 8-OH-DPAT on forebrain DOPA accumu-

lation after local application into the SN

At the highest dose of 8-OH-DPAT, there was a statis-

tically significant increase in the DOPA accumulation in the

amygdala, the olfactory tubercle and in the dorsal neostria-

tum (Fig. 5). The DOPA accumulation in the prefrontal

cortex or in the ventral neostriatum were not affected, nor

were there any statistically significant effects by the 1-mg

dose in any brain area.

4. Discussion

The local application of 8-OH-DPAT into either the

VTA or the SN produced distinct changes in the pattern

of spontaneous locomotor activity within the open field.

To some extent, these changes were similar to the effects

seen by systemic 8-OH-DPAT administration [2,5,13,15].

First, the intranigral 8-OH-DPAT application resulted in a

pattern of activity similar, albeit less pronounced, to that

Fig. 5. Effects of bilateral injections of the 5 - HT1A receptor agonist 8 - OH-

DPAT into the ventral tegmental area (VTA), or the substantia nigra (SN),

on regional forebrain catecholamine synthesis. The rats were injected with

8 - OH-DPAT, and the DOPA decarboxylase inhibitor NSD-1015, 35 and

30 min, respectively, before being sacrificed for brain dissections and

subsequent biochemical analysis of regional DOPA accumulation. The

figure shows means�SEM based on three to five determinations per group.

Statistical analysis was performed by means of separate one - way

ANOVA's for VTA and SN, respectively, followed by post hoc comparisons

with saline injected controls as indicated in the figure. VTA, F(2, 12)=6.93,

p < 0.01 (prefrontal cortex); F(2, 12)= 12.93, p < 0.01 (amygdala); F(2,

12)=1.02, p> 0.05 (olfactory tubercle); F(2, 12) =0.59, p >0.05 (dorsal

neostriatum); F(2, 12)=0.49, p> 0.05 (ventral neostriatum). SN, F(2,

14)=0.98, p >0.05 (prefrontal cortex); F(2, 14)=4.58, p < 0.05 (amygdala);

F(2, 14)=6.70, p < 0.01 (olfactory tubercle); F(2, 14)=6.89, p < 0.01

(dorsal neostriatum); F(2, 14)= 1.63, p> 0.05 (ventral neostriatum).
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seen after systemic 8-OH-DPAT, i.e., suppression of total

locomotion and rearing, as well as an increase in the

proportion of forward and peripheral locomotion. Second,

the local application into the VTA produced a more

uniform pattern of behavioral activation, i.e., total loco-

motion, as well as forward locomotion, were increased.

However, the decrease and increase in rearing and per-

ipheral locomotion were less conspicuous than after

injections into the SN.

Evidence in support of DA receptor agonistic effects of

8-OH-DPAT has been obtained in biochemical and elec-

trophysiological, as well as in physiological preparations.

First, systemic administration of 8-OH-DPAT to reser-

pine-pretreated rats results in a clear, and raclopride-

sensitive, decrease in limbic forebrain DA rate of synthesis

[3]. In normal rats, however, there is a modest increase in

DA turnover [4]. It is well known that partial DA D2

receptor agonists may have agonist actions at supersensitive

DA receptors, produced by reserpine, for example, and

antagonist actions at normosensitive receptors. The partial

DA D2 receptor agonist (ÿ ) -3-(3-hydroxypenyl) -N -n -

propyl -piperidine (3-PPP) is a case in point (see, e.g.,

[16]). In further agreement with the notion of intrinsic

efficacy of 8-OH-DPAT at brain DA receptors, DA release

in the SN has been shown to decrease after systemic 8-

OH-DPAT administration, and this effect was not sensitive

to pretreatment with pindolol [26]. Second, 8-OH-DPAT

produces a haloperidol - sensitive reduction of firing in

nigrostriatal DA neurons in anaesthetized rats [31]. A

similar, raclopride-sensitive, effect is seen with (+) -8-

OH-DPAT in both SN and VTA, albeit at higher doses

only [7]. It is probable, however, that racemic 8-OH-DPAT

has stronger dopaminergic effects than the (+)enantiomer

because most of such effects appear to reside in the

(ÿ )enantiomer of 8 -OH-DPAT [22]. Third, in a vas

deferens preparation, 8-OH-DPAT behaves as a partial

DA receptor agonist [32]. Thus, the 8-OH-DPAT-induced

effect was completely antagonized by the addition of DA

D2 receptor antagonists, but the maximal effect of 8-OH-

DPAT by itself was considerably less than the maximal

effect obtained by apomorphine.

It was recently reported that 8-OH-DPAT, as well as 5-

HT, display intrinsic efficacy in a CHO cell line preparation

transfected with DA D2 receptors [28]. Although this find-

ing supports a direct effect of 8-OH-DPAT at DA D2

receptors, it should be noted that an estimated intrinisic

efficacy of about 50% for 8-OH-DPAT or 5-HT at DA D2

receptors appears somewhat optimistic for the in vivo

situation. Thus, for example, 5-HTP treatment is not a

viable alternative to partial DA D2 receptor agonists in the

treatment of Parkinson's disease (cf. Ref. [18]).

From the above, it appears that the effects produced by

8-OH-DPAT, at least partially, are mediated via DA D2

receptors in the SN and the VTA. Considering the weak

intrinsic efficacy displayed by 8-OH-DPAT (cf. Ref. [6]), it

is probable that DA D2 receptor antagonism is the predo-

minant effect in a normal awake animal. In support of this

interpretation, the DA rate of synthesis, estimated as the

DOPA accumulation following inhibition of cerebral dec-

arboxylase, was increased in neostriatal projection terminal

areas after the intranigral application. After the local appli-

cation into the VTA, however, a different pattern of effects

emerged. Thus, neostriatal DA synthesis was not signifi-

cantly affected, whereas the mesocortical projection reacted

in a very specific manner. Thus, there was a clear and

statistically significant decrease in the DOPA accumulation

in the prefrontal cortex, and the amygdala, after the applica-

tion of 8-OH-DPAT into the VTA. These findings suggest

an inhibitory role of the mesocortical projection at the

behavioral level. The explanation for this VTA-specific

effect could be differential effects of 8 -OH-DPAT on

different subpopulations of DA neurons in the VTA (cf.

Ref. [21]). It should also be noted that, although 5-HT1A

receptors have not been demonstrated in the VTA, there is a

weak signal for 5-HT1A receptor mRNA in this area [34],

suggesting an additional explanation for the very selective

effects of 8-OH-DPAT injections into the VTA on meso-

cortical dopaminergic synthesis.

Two important methodological issues in the present

type of study are (1) effects of the injection procedure

on the animals, and (2) escape of the injected materials

into systemic circulation. In regard to the first issue,

injections of the saline vehicle into either the SN or the

VTA affected behavior, as well as forebrain DA rate of

synthesis. The two sites reacted differently, however, to

the vehicle injection. Thus, a modest behavioral suppres-

sion of the spontaneous locomotor activity was seen after

the VTA injection, whereas a corresponding stimulation of

activity was seen after the intranigral injection. Further-

more, certain areas innervated by mesocortico - limbic

projections, i.e., the amygdala and olfactory tubercle, as

dissected here, reacted with an increased rate of DA

synthesis as a result of the application of vehicle into

the VTA, whereas no effects were noted after the intrani-

gral injection.

Diffusion of 8-OH-DPAT and escape into systemic

circulation is an important concern after intracerebral

application of the compound [1]. Thus, with time, 8-

OH-DPAT in all probability will have effects outside the

intended site of injection. It should be noted, however,

that within the time window used here, 8-OH-DPAT

exerted different behavioral and biochemical effects after

its local application into the SN or the VTA, excluding

a predominance of effects due to systemic distribution

of 8-OH-DPAT.

5. Conclusion

The local application of 8-OH-DPAT into the SN or the

VTA produced behavioral stimulation, as expressed by a

substantial increase in the proportion forward locomotion,

V. Hillegaart et al. / Pharmacology, Biochemistry and Behavior 67 (2000) 55±63 61



relative to total locomotion. After the intranigral injections,

this pattern of activity was similar to the stereotyped

forward locomotion previously reported to occur after

systemic 8-OH-DPAT administration, whereas the VTA

injection produced a more general activation of the animals.

The effects of the SN or the VTA injections on forebrain DA

synthesis were distinctly different. Thus, 8 -OH-DPAT

behaved as an antagonist on DA D2 autoreceptors in the

SN, whereas the inhibitory effects on DA synthesis in the

mesocortical projection indicated an agonist action of 8-

OH-DPAT on dopaminergic autoreceptors in the VTA. The

net effect of systemically administered 8-OH-DPAT will

depend on pre- and postsynaptic effects on serotonergic as

well as dopaminergic brain mechanisms. The present results

demonstrate that mesencephalic DA autoreceptors is an

important target for 8-OH-DPAT.
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