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MEYER, M. E., G. A. COTTRELL AND C. VAN HARTESVELDT. Dopamine D, antagonists potentiate the dura-
tions of bar and cling catalepsy and the dorsal immobility response in rats. PHARMACOL BIOCHEM BEHAV 41(3) 507-
510, 1992. —The effects of dopamine D, antagonists SCH 23390 or SK&F 83566 (at SC doses of 0.00, 0.01, 0.05, and 0.1 mg/
kg) were tested for 2 h on bar and cling catalepsy and the dorsal immobility response. Each of the drugs potentiated the
duration of each of the three measures of immobility in a dose- and time-dependent manner. Each of the drugs had rapid but
brief effects on all three response measures; the peak effect of SK&F 83566 took place at 20 min and that for SCH 23390 at
40 min for each behavior. At each effective drug dose, SCH 23390 had a greater effect than SK&F 83566 on each behavior.
Dopamine D, antagonists potentiated three different immobility responses, as do dopamine D, antagonists.
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DOPAMINE D, and D, agonists administered systemically
have different behavioral effects. D, agonists enhance loco-
motion (2), while D, agonists induce grooming (6) and abnor-
mal oral movements (10). On the other hand, both dopamine
D, and D, antagonists induce immobility responses such as
bar and vertical cling catalepsy (3,7,9,12), although the time
courses of the D, and D, antagonists are different (7,9).

Another type of immobility response is the dorsal immobil-
ity response (DIR), which is different from the bar and vertical
cling catalepsy in that the DIR can be elicited in undrugged
animals and does not have grasping as a major response com-
ponent. The DIR is a species-typical response experimentally
elicited by grasping an animal by the dorsal skin at the nape
of the neck and lifting the animal off its feet so that the animal
is not in contact with any other surface. In the rat, the animal
immediately exhibits a stereotypical immobility response that
persists for a period of time until the animal emits escape-like
behaviors. In the untreated rat, the duration of the DIR ap-
proximates 45-90 s (11,13). Haloperidol, primarily a dopa-
mine D, antagonist, greatly potentiates the duration of the
DIR (3).

One purpose of the present experiments was to ascertain
whether dopamine D, antagonists such as SCH 23390 would
also potentiate the DIR and, if so, to compare the time course
and dose-response curves for their effects on the DIR with
those for the bar and vertical cling catalepsy. A second pur-
pose of these experiments was to determine the generality of

the effects of two structurally similar dopamine D, antago-
nists, SCH 23390 and SK&F 83566, on all three immobility
response measures. While SCH 23390 potentiates bar and ver-
tical cling catalepsy, and SK&F 83566 has proven effective
in blocking locomotor and sniffing induced by apomorphine
(4,5,8), the capacity of SK&F 83566 to induce immobility re-
sponses has not been assessed.

METHOD
Animals

Long-Evans hooded male rats, weighing between 220-300
g, were obtained from Charles River. They were housed indi-
vidually, had food and water ad lib, and were maintained on
a 12 L:12 D (0800-2000) cycle. Animals were tested in the
light phase between 1300-1600 h. This study was carried out
in compliance with the rules set forth in the NIMH Guide for
the Care and Use of Laboratory Animals.

Drugs

SCH 23390 [R-(+)-7-chloro-8-hydroxy-3-methyl-1phenyl-
2,3,4,5-tetrahydro-1-H-3-benzazapine hydrochloride] (Scher-
ing) and SK&F 83566 [(+)-7-bromo-8-hydroxy-3-methyl-1-
phenyl-2,3,4,5-tetrahydro-1-H-3-benzazapine hydrochloride]
(Smith, Kline & French) were each dissolved in distilled water.
The drugs were obtained from Research Biochemicals Incor-
porated (Natick, MA).

! Requests for reprints should be addressed to Merle E. Meyer, Department of Psychology, University of Florida, Gainesville, FL 32611.
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Experimental Procedures

Drugs were administered SC in a volume of 0.1 ml/kg.
Dosages used for both SCH 23390 and SK&F 83566 were 0.00
(vehicle control), 0.01, 0.05, and 0.1 mg/kg. There were 10
animals in each drug dose group.

Following SC injection, animals were behaviorally tested
at 5, 20, 35, 60, and 120 min postinjection. At the time of
testing, the rat was removed from the home cage and placed
within a V-shaped trough for 30 s. At each time point, the
animal was tested on a single trial for bar catalepsy, vertical
cling catalepsy, and the DIR, with a 30-s interresponse time
interval in the trough. The order of behavioral testing at each
time point and for each animal was random. The experimenter
was unaware of the drug or the dosage; thus, animals were
tested blind.

Response Measurements

Measurement of bar catalepsy. The animal was held by its
back and shoulders and moved forward to the bar with the
hind legs contacting the table top; the animal’s two forepaws
were placed on a 0.5-cm diameter horizontal stainless steel bar
8 cm high to the table. The measurement for bar catalepsy
was the duration from releasing of the hand support, once the
animal grasped the bar, until the animal placed both forepaws
on the table or until 120 s had elapsed.

Measurement of vertical cling catalepsy. The animal was
placed in a head-up position on a 90° vertical grid (standard
hardware cloth with 8 wires per 10 cm) 30 cm above a table
with the animal’s forepaws separated by at least 0.5 cm. When
the animal grasped the wire grid, it became self-supporting.
Vertical cling catalepsy was measured from the time of the
hand release until the animal moved a paw to a different
position or until 120 s had elapsed.

Measurement of DIR. To induce the DIR, the animal was
gently grasped by the dorsal skin at the nape of the neck and
lifted off its feet with no other part of the animal’s body
touching any other surfaces. As all rats elicit the species-
typical immobility response when the DIR was first induced,
the duration was measured from the onset of the DIR until
the animal emitted directed movements associated with
escape-like behaviors or until 300 s had elapsed.

Statistics

Each treatment group comnsisted of 10 rats chosen at
random. A two-factor mixed design analysis of variance
(ANOVA) was applied to each drug and for each of the three
immobility measures and was used to examine the effects of
the treatment conditions upon the duration of immobility over
the time course. Significant interactions for the dose by time
interval were followed up by treatment by block (repeated
measures or within treatment) ANOVA’s. Duncan’s multiple
range test was used for making subsequent pairwise compari-
sons between groups, and p values equal to or less than 0.05
were judged statistically significant.

RESULTS

Effects of SCH 23390

As shown in Figs. 1A, 1B, and 1C, SCH 23390 potentiated
the duration of all three measures in a dose- and time-de-
pendent manner. For the bar catalepsy shown in Fig. 1A,
there were highly significant effects of dose, F(3,36) = 10.68,
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FIG. 1. Effects of several doses of the dopamine D-1 antagonist SCH
23390 on three measures of immobility in the rat. (A) Duration of bar
catalepsy. (B) Duration of vertical cling catalepsy. (C) Duration of

the DIR. Significant differences from the vehicle control group (0.00
mg/kg) at each time point: **p < 0.01.

p < 0.001, time course, F(4,144) = 12.25, p < 0.001, and
a dose by time course interaction, F(12,144) = 5.95, p <
0.001. At each of the time intervals from 5 min through
60 min, the 0.1-mg/kg group had significantly longer dura-
tions than all other groups (p’s < 0.01); all other groups
did not differ from one another (p’s > 0.05). There were



D, ANTAGONISTS AND IMMOBILITY

no significant differences among groups at 120 min (p’s >
0.05).

For the vertical cling catalepsy shown in Fig. 1B, there
were highly significant effects of dose, F(3,36) = 55.88, p <
0.001, time course, F(4,144) = 101.82, p < 0.001, and the
dose by time interaction, F(12,144) = 35.69, p < 0.001. At 5
min, the 0.1-mg/kg group had significantly longer durations
than all other groups (p’s < 0.01); all other groups did not
differ significantly from one another. At 20 min, both the
0.1- and 0.05-mg/kg groups had significantly longer durations
than the 0.01- and 0.00-mg/kg groups (p’s < 0.01) and dif-
fered significantly from one another (p < 0.05); the 0.01-mg/
kg group did not differ significantly from the vehicle control
group. At 35 min, all groups differed significantly from one
another (p’s < 0.01) except the 0.01- and 0.00-mg/kg groups.
At 60 min, the 0.1-mg/kg group had significantly longer dura-
tions than all other groups (p’s < 0.01); all other groups did
not differ significantly from one another (p’s > 0.05). There
were no significant differences at 120 min (p’s > 0.05).

For the DIR shown in Fig. 1C, there were highly significant
effects of dose, F(3,36) = 35.18, p < 0.001, time course,
F(4,144) = 67.56, p < 0.001, and dose by time course inter-
action, F(12,144) = 13.55, p < 0.001. At 5 and 20 min, both
the 0.05- and 0.1-mg/kg groups differed significantly from
the other two groups (p’s < 0.01) and from each other (p <
0.05), while the 0.01-mg/kg and the vehicle control groups
did not differ significantly. At 35 min, all dose groups differed
significantly from one another (p’s < 0.01). At 60 min, the
0.1-mg/kg group had significantly longer durations than all
other groups (p’s < 0.01), while all other groups did not dif-
fer significantly from one another (p’s > 0.05). There were
no significant differences between the groups at 120 min
(@ > 0.05).

Effects of SK&F 83566

As shown in Figs. 2A, 2B, and 2C, SK&F 83566 potenti-
ated the durations of all three measures in a dose- and time-
dependent manner. For the bar catalepsy shown in Fig. 2A,
there were highly significant effects of dose, F(3,36) = 11.98,
p < 0.001, time course, F(4,144) = 22.50, p < 0.001, and
the dose by time course interaction, F(12,144) = 9.39, p <
0.001. Only the highest dose, 0.1 mg/kg, significantly in-
creased the duration of bar catalepsy at the 5-min interval and
had longer durations than all other groups (p’s < 0.01). At
20 min, the 0.1-mg/kg group had significantly greater scores
than the 0.05-mg/kg group (» < 0.05) and the 0.01-mg/kg
and vehicle groups (p’s <0.01); the 0.5-mg/kg group also had
significantly higher scores than the 0.01-mg/kg and vehicle
groups (p’s < 0.05). At 35 min, the 0.1-mg/kg group had
significantly higher scores (p < 0.01) than all other groups,
which did not differ significantly from one another (p >
0.05). At 60 and 120 min, there were no significant differ-
ences.

For the cling catalepsy shown in Fig. 2B, there were highly
significant dose effects, F(3,36) = 8.16, p < 0.001, time
course, F(4,144) = 8.07, p < 0.001, and dose by time course
interaction, F(12,144) = 4.69, p < 0.001. At §, 20, and 35
min, the 0.1-mg/kg group had significantly longer durations
than all other groups (p’s < 0.01); no other group differed
significantly from any other group (p’s > 0.05). There were
no significant group differences at 60 or 120 min.

For the DIR shown in Fig. 2C, there were highly signifi-
cant dose effects, F(3,36) = 27.16, p < 0.001, time course,
F(4,144) = 155.84, p < 0.001, and dose by time course inter-
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FIG. 2. Effects of several doses of the dopamine D-1 antagonist SK&F
83566 on three measures of immobility in the rat. (A) Duration of bar
catalepsy. (B) Duration of vertical cling catalepsy. (C) Duration of
the DIR. Significant differences from the vehicle control group (0.00
mg/kg) at each time point: *p < 0.05, **p < 0.01.

action, F(12,144) = 75.37, p < 0.001. At 5 min, there were
no significant differences among the groups; at 20 min, all
groups differed significantly from one another (p’s < 0.01)
except the 0.01-mg/kg and the vehicle groups. At 35 min, the
0.1-mg/kg group had significantly longer durations than those
of the 0.05- and 0.01-mg/kg groups (p’s < 0.05), as well as
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those of the vehicle group (p < 0.01); no other comparisons
were significant. There were no significant differences among
the groups at 60 or 120 min.

DISCUSSION

The results of the present experiments replicate and extend
the findings of the prior studies of the effects of dopamine D,
antagonists on immobility responses. Consistent with previous
results, SCH 23390 enhanced both bar catalepsy (12) and ver-
tical cling catalepsy (9) in a dose-dependent manner with a
rapid onset and offset. Furthermore, SCH 23390 also potenti-
ated the duration of the DIR with a virtually identical time
course. The potentiation of the durations of all three measures
of immobility was apparent 5 min following the systemic in-
jection of SCH 23390, with a time of peak effect at 35 min
and a duration of approximately 1 h. Therefore, despite the
differences in the methods of eliciting these three responses,
as well as the differences in the response topographies, SCH
23390 potentiated the duration of all of them. The DIR proved
the most sensitive of the three measures in that the lowest dose
level of SCH 23390 used in this study had a significant effect
on this response, but this lowest dose did not affect the two
measures of catalepsy.

The second dopamine D, antagonist, SK&F 83566, also
potentiated the durations of all three immobility responses
similar to the potentiation of SCH 23390. As with SCH 23390,
the onset of the SK&F 83566 effect was rapid. However, the
peak effect was sooner at 20 min and the duration of the
effect was shorter (less than 60 min) than the SCH 23390
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effects. The peak effect of SK&F 83566 on each behavior was
far less than that of SCH 23390. At the largest dose used in
this study, the effects on the duration by SK&F 83566 were
only half of that of SCH 23390 on bar catalepsy and only one
tenth its effect on the vertical cling catalepsy. For the DIR,
the peak effects of the largest drug doses for the two D, antag-
onists were similar, probably due to a “ceiling effect”; how-
ever, at the medium dose SK&F 83566 had only about half
the effect of SCH 23390. In previous research in which SCH
23390 and SK&F 83566 in a similar dose range were used to
block apomorphine-induced stereotyped behavior, differences
in the effectiveness of the two drugs were not discernible (4,5).
As SCH 23390 and SK&F 83566 are structurally similar com-
pounds that bind to dopamine D, receptors, with their dif-
ference being only in the halide substitution at position 7 of
the benzazepine structure, it was important to ascertain any
differences using an immobility paradigm rather than an acti-
vation one.

Despite differences between dopamine D, and D, receptors
with respect to adenylate cyclase, and despite differences in
the distribution of the receptors in various brain regions (1),
the D, and D, antagonists potentiate the duration of three
disparate immobility behaviors. Further research is necessary
to determine whether the full spectrum of D, antagonist ef-
fects is also found for the D, antagonists.
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