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HILLEGAART, V., M.-L. WADENBERG AND S. AHLENIUS. Effects of 8-OH-DPAT on motor activity in the rar. PHARMACOL
BIOCHEM BEHAV 32(3) 797-800, 1989. —The administration of 8-OH-DPAT to rats produced a dose-dependent suppression of
spontaneous locomotor activity in an open field arena. 8-OH-DPAT was administered in the dose range 12.5-1,600 ng-kg ™' SC.
Vertical activity (‘‘rearing’’) was more sensitive to the treatment than horizontal activity (‘‘locomotion’’), both in terms of potency
and efficacy. The activity along the walls of the open field arena (‘‘peripheral activity’’) was increased, and the rearing activity was
decreased, relative to total horizontal activity and total activity, respectively. There were no effects by 8-OH-DPAT on treadmill
locomotion. The rectal temperature was decreased by 8-OH-DPAT administration, not only in animals tested in the open field, but also
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in animals with an increased body temperature, produced by treadmill locomotion.
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THE role of central 5-hydroxytryptamine (5-HT) in the regulation
of motor mechanisms is complex. Thus, a depletion of brain and
spinal 5-HT, as well as an increase in the availability of central
5-HT, can result in a decrease or an increase in motor activity
depending on the experimental model used [see (9)]. The somata
of 5-HT-containing neurons of the CNS are located in the lower
brain stem and innervate the entire neuroaxis and forebrain via
ascending and descending projections (7,25). Thus, there are
numerous levels at which central 5-HT can affect motor behavior,
from sensory perception, sensory-motor integration to motor
effector mechanisms. As an example of the complexity encoun-
tered, it was recently shown that the local application of 5-HT into
the dorsal raphe produced a decrease, and application into the
median raphe produced an increase, in rat locomotor activity (12).

Central serotonergic mechanisms cannot only be subdivided
according to localization of cell bodies and projections areas, but
also according to receptor subtypes, possibly subserving distinct
functions [see, e.g., (19)]. In addition to the general differentia-
tion of 5-HT, and 5-HT, receptors, the 5-HT, receptor has been
further subdivided 5-HT, 5, 5-HT, g, and 5-HT, - subtypes (15,18).
8-Hydroxy-2-(di-n-propylamino)tetralin (8-OH-DPAT) has been
identified as a 5-HT agonist (14) with preference for the 5-HT o
binding site (17), and associated with particular functions (5, 8,
10, 20).

In the present experiments we have investigated the effects of
systemically administered 8-OH-DPAT on motor activity in an
open field, and on treadmill locomotion, in rats. In agreement with
observations in mice (26), but in contrast to previous observations
in rats (27), we found a dose-dependent suppression of spontane-
ous motor activity. Rectal temperature was also monitored in some
of the animals observed in the open field and on the treadmill.
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METHOD

Animals

Adult male Wistar rats, 250-350 g (ALAB, Laboratorietjinst
AB, Sollentuna, Sweden), were used. The animals were housed
under controlled conditions of temperature (20-21°C), humidity
(55-65%), and light-dark cycle (12:12 hr, lights off at 06.00 hr),
and arrived in the laboratory at least one week before being used
in experiments.

Drugs

8-Hydroxy-2-(di-n-propylamino)tetralin-HBr (8-OH-DPAT) (RBI,
Wayland, MA). 8-OH-DPAT was dissolved in 0.9% NaCl and
injected subcutaneously in a volume of 2 mi-kg~'. Doses of
8-OH-DPAT were calculated on the salt. Controls received the
saline vehicle.

Apparatus

The spontaneous motor activity was measured in photocell
cages (700 X 700 mm). The photocells were sensitive to infrared
light and observations were made in the dark. The apparatus
allowed the registration of the following components: Locomotor
activity (all horizontal activity as registered by a row of photocells,
40 mm above the floor of the cage), Rearing (vertical activity as
registered by a second row of photocells, 125 mm above the
floor), Peripheral activity (horizontal activity as registered by the
first photocell in the bottom row, 40 mm from the wall). The
relation of peripheral and rearing activities to locomotor activity
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(all horizontal activity, including peripheral activity), and to loco-
motor activity plus rearing, respectively, were also calculated.
Spontaneous motor activity observations started 10 min after
8-OH-DPAT administration, and the motor activity was recorded
for 15 min. For further details see Ahlenius and Hillegaart (2).

Treadmill locomotion was observed on a rotating drum (o.d.
166 mm, 8 rpm), where the animals moved at a speed of 4
m-min "~ '. The animals were trained to walk on the drum for 2
consecutive days (2 sessions of 3 min per day). The third day, a
pretest was performed and only those animals able to walk unaided
for 3 min were included. Three out of 45 animals were excluded
this way. In the experiments, treadmill locomotion was scored 0-5
depending on the time spent on the drum. A sqr transformation
was used and maximal time was 3 min. For further details
regarding test and scoring procedures see Ahlenius and Hille-
gaart (2).

Rectal temperature was measured by means of commercially
available equipment (Model 2100, YSI, Yellow Springs, OH).
Rectal temperature was measured in connection with spontaneous
and treadmill motor activity experiments as described in the
Results section and in legends to figures.

Statistics

Statistical analysis was performed by means of the appropriate
parametric and nonparametric methods as described in figure
legends and in the table.

RESULTS

Effects of 8-OH-DPAT on Spontaneous Motor Activity, Patterns
of Activity and on Rectal Temperature

The locomotor activity and rearing activity were dose-dependently
decreased by the administration of 8-OH-DPAT (Fig. 1, upper
part). Rearing activity was affected already at the lowest dose of
8-OH-DPAT used, 12.5 pg'kg ~ ', whereas higher doses, 50-200
ng-kg ', were needed to produce a reliable effect on locomotor
activity. These differential effects by 8-OH-DPAT on spontaneous
motor activity were particularly evident when calculating the
corresponding EDs, values (the dose required to produce a 50%
reduction of control activity as estimated by log-linear regression
analysis): 3,500 pg-kg ™' (locomotion) and 12.5 pg-kg ™' (rear-
ing). In fact, it can be questioned whether there is a clear
dose-dependent suppression of locomotor activity.

There were also effects by 8-OH-DPAT on patterns of activity.
Thus, there was a dose-dependent decrease in proportion rearing
activity in relation to total activity. Furthermore, there were
dose-related effects on the proportion peripheral activity to loco-
motor activity, indicating an increased wall activity up to 200
ng-kg !, followed by a decrease in the proportion of this activity.
Although there was an overall statistical effect on the peripheral
activity relative to locomotion, the difference in activity between
drug-treated and control animals did not reach statistical signifi-
cance at any particular dose (Fig. 1, bottom part).

In agreement with previous reports in the literature, there was
a decrease in the rectal temperature by 8-OH-DPAT administration
(1, 10, 13) (Fig. 2). The decrease was dose-dependent and
statistically significant at 100 wg-kg ™' and higher doses.

Effects of 8-OH-DPAT on Treadmill Locomotion and
Interactions Between 8-OH-DPAT-Induced Effects on Treadmill
Locomotion and on Rectal Termperature

There were no statistically significant effects by 8-OH-DPAT
(400-1,600 pg-kg ') on treadmill locomotion 20 min-2 hr after
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FIG. 1. Effects of 8-OH-DPAT on spontaneous locomotor activity and on
activity patterns in the rat. The animals were given 8-OH-DPAT 0-1,600
pg-kg ' SC, 10 min before a 15-min test session in the activity boxes. The
results are presented as means = S.D. based on observations of 5 animals
per dose of 8-OH-DPAT. Statistical evaluation was performed by means of
a one-way ANOVA, followed by the Dunnett’s t-test for comparisons with
saline-treated controls (28). Locomotion: F(8,36)=8.21, p<<0.01; Rearing:
F(8,36)=29.46, p<0.01; Periphery-Locomotion™ '. F(8,36)=4.92,
p<0.01; Rearing-Total activiry™’: F(8,36)=30.13, p<0.01. "*p>0.05;
*p<<0.05; **p<0.01.

injection. The animals were visibly affected, however, with a
dragging gait, but the motor coordination was apparently intact
(Table 1).

The rectal temperature was increased in saline-treated controls
and decreased in 8-OH-DPAT-treated (1,600 ug-kg ™~ ! animals, in
comparison with a control group not trained or tested on the
treadmill (Fig. 3). In this experiment, rectal temperature was
measured at this dose of 8-OH-DPAT only. As mentioned above,
the 8-OH-DPAT-treated animals were not impaired on the tread-
mill and all animals thus walked for 3 min on the treadmill at each
time interval.

DISCUSSION

The major finding of the present study was a decrease in
spontaneous motor activity in rats after administration of 8-
OH-DPAT. The effect was more pronounced on rearing activity
than on locomotor activity. This is also clear from the calculation
of the ratio between rearing and locomotor activity as seen at the
bottom of Fig. 1. Rearing is generally taken as an index of
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FIG. 2. Effects of 8-OH-DPAT on rectal temperature in the rat. Rectal
temperature measurements were made immediately upon completion of the
activity tests as presented in Fig. 1. The temperature is presented as
means=S.D., and statistical evaluation was performed by means of
one-way ANOVA followed by the Dunnett’s r-test for comparisons with
saline-treated controls (28). F(8,36)=21.23, p<0.01. "*p>0.05,
*p<<0.05; **p<<0.01.

exploratory activity, and 8-OH-DPAT thus displays some selec-
tivity for this behavior. It should be noted that a centrally active
DA agonist, like apomorphine, could produce a similar pattern of
stereotyped forward locomotion (at the expense of rearing activity)
{e.g.., (16,24)]. Such an effect would also show up as a loss of
habituation of activity over the 15 min in the open field (measured
every 3 min). Comparison of the habituation in controls and in
animals treated with the different doses of 8-OH-DPAT indicated
a statistically significant interaction between treatment and time, at
the 50 wg dose. due to faster habituation, F(4,32)=2.97, p<<0.05,
and at the 200 g dose, due to slower habituation, F(4,32) =3.65,
p<0.05. Otherwise, there were no statistically significant differ-

TABLE 1

TIME- AND DOSE-EFFECT RELATIONSHIPS OF 8-OH-DPAT ON
TREADMILL LOCOMOTION

8-OH-DPAT Time After Administration {min)

(ngkg™h 20 40 60 120
0 4.9 5.0 5.0 5.0
400 5.0 4.9 4.9 5.0
300 49 5.0 5.0 5.0
1,600 4.7 49 5.0 5.0

Treadmill performance was scored (0-5), as described in the Method
section. The table shows median values based on observations of 10
animals per dose. Statistical evaluation by means of Kruskal-Wallis 2-way
ANOVA (21) indicated no statistically significant effects at any time
interval.
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FIG. 3. Effects of treadmill locomotion on rectal temperature in saline- and
8-OH-DPAT-treated rats. The rectal temperature was measured immedi-
ately after the treadmill tests at the time intervals indicated in Table 1. The
results are presented as means*S.D. and statistical evaluation was
performed by means of a r-test for comparisons with a separate group of
saline-treated controls (n=29), not tested on the treadmill.

ences between the habituation in controls and in drug-treated
animals (data not shown), and the marked decrease in rearing
activity, produced by 8-OH-DPAT, is probably not due to stereo-
typed forward locomotion.

In contrast to suppression of spontaneous motor activity in the
present study, Tricklebank et al. (27) have shown an increase in
ambulation by 8-OH-DPAT administration. At least 3 factors may
account for this apparent discrepancy. Firstly,their use of juvenile,
rather than adult, rats. Secondly, the employment of a brief, 5
min, habituation period, and finally, possibly related to these
differences, much higher doses of 8-OH-DPAT were required to
produce stimulation of ambulation than the doses required to
suppress exploratory behavior. It should be noted, however, that
we did not observe a stimulation of spontaneous motor activity in
doses up to 1,600 pg-kg™'. The recent demonstration that the
suppression of locomotor activity and rearing produced by 8-
OH-DPAT can be antagonized by (— )pindolol pretreatment sug-
gests that this suppression of motor activity by 8-OH-DPAT is
mediated by 5-HT, , receptors (Johansson and Ahlenius, submit-
ted).

The administration of 8-OH-DPAT produces various signs of
the **5-HT syndrome,”” including hindlimb abduction, flattened
body posture and forepaw treading (14, 23, 27). Although much
higher doses of 8-OH-DPAT than those employed in the present
experiments are needed to produce a full blown **5-HT syndrome, ™’
it cannot be excluded that even small effects in this direction could
influence measurements of open field motor activity. It should be
noted, however, that not even the highest doses (400-1,600
pg'kg ™! used in the present experiments affected treadmill
locomotion, indicating that locomotor coordination was unim-
paired. For comparison, it can be mentioned that a low dose of
haloperidol, 0.16 mg-kg ™', not causing any other visible extrapy-
ramidal motor effects, disrupts the treadmill performance (2).

The decrease in rectal temperature produced by 8-OH-DPAT is
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in good agreement with data reported in the literature [see (11)].
Furthermore, motor activity and rectal temperature appeared to be
affected in the same dose range. Interestingly, the decrease in
body temperature was still evident in animals with an elevated
body temperature due to treadmill locomotion.

8-OH-DPAT is generally considered to be a 5-HT,, agonist
and/or a partial 5-HT agonist (4,17), and this may be the
mechanism whereby 8-OH-DPAT affects motor activity and body
temperature regulation. It should also be mentioned, however, that
8-OH-DPAT selectively inhibits DA synthesis in limbic ventral
and medial areas of the rat striatum, as studied by DOPA
accumulation after decarboxylase inhibition in reserpine-treated
animals (3). Such effects, although not statistically significant
until around 200 pg-kg ~' and higher doses of 8-OH-DPAT, could
be responsible or contribute to the effects observed in the present
experiments. It should be noted that 8-OH-DPAT-induced changes
on prolactin secretion have been suggested to be partially due to
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stimulation of DA receptors (6,22), although other explanations
can not be ruled out.

In conclusion, administration of 8-OH-DPAT produced a dose-
dependent decrease in rearing activity and a not clearly dose-
dependent suppression of forward locomotion. The suppression of
motor activity by 8-OH-DPAT is probably not related to effects on
motor coordination since treadmill locomotion was unaffected by
8-OH-DPAT in the dose range affecting motor activity in the
open field.
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