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AGUILAR, M. A., J. MllqARRO, N. PI~REZ-IRANZO AND V. M. SIMON. Behavioral profile of raclopride in ago- 
nistic encounters between male mice. PHARMACOL BIOCHEM BEHAV 47(3) 753-756, 1994.-Raclopride is a substi- 
tuted benzamide with high selectivity as an antagonist of central dopaminergic D2 receptors and potential antipsychotic 
effects. In comparison with a classic DA receptor blocking agent like haloperidol, raclopride displays an atypical profile in 
preclinical tests for extrapyramidal side effects. Antiaggressive properties of raclopride on agonistic behavior have not yet 
been fully explored. In this work the effects of raclopride (0.1, 0.3, or 0.6 mg/kg) on aggressive and motor behaviors in male 
mice were studied. Aggression tests were performed 30 min after injections. Encounters were videotaped and behavior was 
evaluated, measuring the time spent in 11 broad categories of behavior. The results show a clear antiaggressive effect of 
raclopride, with very little motor impairment and some increase in exploratory behavior. This behavioral profile is very 
similar to the one observed with other atypical neuroleptics and differs somewhat from that found in the classic compounds. 

Raclopride Aggression Agonistic behavior Mice 

RACLOPRIDE is a substituted benzamide that acts as a 
dopamine antagonist, showing a high selectivity for central 
dopaminergic D2 receptors (4) and possessing potential anti- 
psychotic effects. In comparison with a classic DA receptor 
blocking agent, like haloperidol, raclopride displays an atypi- 
cal profile in preclinical tests for extrapyramidal side effects 
(7,10,16). Comparatively high doses of raclopride are needed 
to induce catalepsy, and its potency to affect locomotor activ- 
ity, treadmill locomotion, and a conditioned avoidance re- 
sponse is half that of haloperidol (7). Similarly, Ogren et al. 
(16) found that raclopride was less potent than haloperidol 
in blocking the apomorphine-induced stereotypies (chewing, 
biting, licking); however, raclopride and haloperidol were al- 
most equally potent in inhibiting the increase in locomotion 
caused by apomorphine. 

The antiaggressive properties of neuroleptic drugs were 
known long ago (6,8), but the effects of the recently developed 

compound raclopride on agonistic behavior have not been 
fully explored. The chemical structure of raclopride is similar 
to that of sulpiride, but raclopride has the advantage that 
it readily penetrates the blood-brain barrier, reaching high 
concentrations in the brain shortly after injection (9). In view 
of the similarity of its chemical structure to sulpiride, it was 
hypothesized that raclopride would show a similar behavioral 
profile on animal aggression models. In the isolation-induced 
aggression paradigm, sulpiride reduces aggressive behavior at 
doses producing little motor impairment (17). Other atypical 
neuroleptics, such as clozapine, have also shown a similar 
pattern of activity (5). 

In the present work, an attempt was made to explore the 
acute effects of raclopride on aggressive behavior, using a 
range of doses. This range is similar to that used by research- 
ers in numerous behavioral experiments with rats: self-admin- 
istration of heroin (13); study of various motor behaviors 
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(7,19); brain stimulation and food reward (14). Aggressive 
behavior was studied in isolated male mice confronting anos- 
mic conspecifics. 

METHOD 

Subjects 

Ninety albino male mice of the OF1 strain acquired in 
IFFA CREDO (Barcelona) were used in this study. Subjects 
arrived in the laboratory at 42 days of age and were housed 
under standard conditions: constant temperature (21°C), a 
reversed light schedule (white lights on: 0100-1300 h), and 
food and water available ad lib, except during behavioral 
tests. Half of the animals were individually housed in trans- 
parent plastic cages (24 x 13.5 x 13 cm) and were used as 
experimental and control animals. The remainder were housed 
in groups of six to be used as "standard opponents" and were 
made temporarily anosmic by intranasal lavage with 4% zinc 
sulphate solution on both 1 and 3 days before testing (18). 
This kind of opponent was used because it elicits attack but 
never initiates such behavior (2). All animals underwent an 
adaptation period of 30 days before experimental treatments 
were applied. 

Experimental Design 

Individually housed animals were randomly allocated to 
one control group (N = 12) receiving physiological saline 
and three experimental groups (N = 11 each) receiving raclo- 
pride injections. All animals (individually housed as well as 
standard opponents) were used only once. 

Drug Treatment 

Animals were injected IP with three doses (0.1, 0.3, or 0.6 
mg/kg) of raclopride tartrate (batch F7, Astra Lab., S6der- 
t~ilje, Sweden) in a volume of 0.01 ml/g. A control group 
was injected with physiological saline. Raclopride was also 
dissolved in the same solution. Aggression tests were per- 
formed 30 min after injections. 

Social Encounters 

After injections an experimental animal and a standard 
opponent (marked with fur dye for identification) confronted 
each other in a neutral cage for 10 rain. The animals were 
allowed 1 min of adaptation to the neutral cage, whilst sepa- 
rated by means of a plastic barrier before the encounter. This 
neutral cage consisted of an all-glass area, measuring 60 x 
33 × 30 cm. Encounters were videotaped using a Panasonic 
VHS camera. All tests were carried out under white illumina- 
tion between the second and fifth hour of the dark phase of 
the light/dark cycle. After each encounter the neutral cage 
was washed out and the sawdust bedding replaced. 

Behavioral Analysis 

The tapes were analyzed using a microprocessor (Commo- 
dore 64 computer) and a custom-developed program (3) that 
facilitated estimation of times allocated to 11 broad behav- 
ioral categories. Each category included a collection of differ- 
ent behavioral postures and elements. The names of categories 
and their constituent elements are as follows: 

1. body care (abbreviated groom, self-groom, wash, shake, 
scratch); 

2. digging (dig, kick dig, push dig); 

3. nonsocial exploration (explore, rear, supported rear, scan); 
4. explore from a distance (approach, attend, circle, head 

orient, stretched attention); 
5. social investigation (crawl over, crawl under, follow, 

groom, head groom, investigate, nose sniff, sniff, push 
past, walk around); 

6. threat (aggressive groom, sideways offensive, upright of- 
fensive, tail rattle); 

7. attack (charge, lunge, attack, chase); 
8. avoidance/flee (evade, flinch, retreat, ricochet, wheel, 

startle, jump, leave, wall clutch); 
9. defensive/submissive (upright defensive, upright submis- 

sive, sideways defensive); 
10. sexual (attempted mount, mount); 
11. immobility (squat, cringe). 

A detailed description of all elements can be found in Brain 
et al. (3) and Martinez et al. (11). The analysis of the videotape 
involved assessment only of the behavior of the experimental 
and control animals. This analysis was performed by a trained 
experimenter who was blind as to the experimental group to 
which each animal belonged. 

Statistical Analysis 

The medians for times allocated to each broad behavioral 
category were determined. Nonparametric Kruskal-Wallis 
tests were used to assess the variance of the behavioral measures 
over different treatment groups. Subsequently, appropriate 
paired comparisons were carried out using Mann-Whitney U- 
tests, to contrast the behavior in different treatment groups. 

RESULTS 

Table 1 illustrates medians (with ranges) of accumulated 
times allocated to the broad categories of behavior described 
above. Kruskal-Wallis analysis showed that there was signifi- 
cant variance in the category of attack (p < 0.004). In com- 
parison with the saline group, all doses of raclopride (0.1, 0.3, 
and 0.6 mg/kg) significantly reduced time allocated to attack 
behavior (p < 0.02). 

DISCUSSION 

In this study, raclopride produced a very clear dose- 
dependent antiagressive effect, reducing attack behavior to 
very low levels, even almost abolishing it with the highest dose 
of 0.6 mg/kg. It must be emphasized that this effect reached 
significance in the three explored doses. Although no other 
behavioral category in this study showed significant changes, 
it might be of interest to point out that there was an apparent 
dose-dependent increase in nonsocial exploration and no 
change in immobility was observed. On the other hand, threat 
behavior, the other behavioral category related to aggression, 
was reduced only by the highest dose, although not signifi- 
cantly. 

Animals treated with the dose range, which significantly 
reduced attack behavior, showed no apparent motor impair- 
ment. With reference to this, the category of immobility 
showed only a slight increase with the highest dose, but with- 
out reaching significance (a median of 3 s was measured, out 
of a total duration of 600 s). Other behaviors with an evident 
motor component, such as the three exploratory categories- 
nonsocial exploration, explore from a distance, and social in- 
vest igation-did not exhibit significant decreases. In fact, the 
category of nonsocial exploration exhibited a nonsignificant 
increase. 
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T A B L E  1 

MEDIAN VALUES (WITH RANGES) FOR TIMES (IN s) ALLOCATED TO BROAD BEHAVIORAL 
CATEGORIES IN ANIMALS RECEIVING ONE SINGLE INJECTION OF RACLOPRIDE 

Doses of Raclopride 

Saline 0.1 mg/kg 0.3 mg/kg 0.6 mg/kg 
Behavioral Category (n = 12) (n = 11) (n = 11) (n = 11) 

Body care 14 24 19 29 
(0-38) (3-46) (8-44) (9-55) 

Digging 7 6 8 1 
(0-25) (0-26) (1-30) (0-35) 

Nonsocial exploration 282 319 325 341 
(220-418) (163-396) (122-393) (248-401) 

Explore from a distance 62 38 64 60 
(10-119) (8-156) (28-132) (18-106) 

Social investigation 48 87 98 93 
(5-135) (26-218) (16-150) (25-175) 

Threat 61 63 75 27 
(1-146) (0-147) (2-134) (0-161) 

Attack* 69 31 t 18t 0~ 
(0-204) (0-96) (0-93) (0-150) 

Avoidance/flee 0 0 0 0 
(0-3) (0-1) (0-5) (0-0) 

Defensive/submissive 0 0 0 0 
(o-o) (o-o) (o-o) (o-o) 

Sexual 0 0 o o 
(o-o) (o-o) (o-o) (o-o) 

Immobility 0 0 0 3 
(0-9) (0-336) (0-210) (0-63) 

*Kruskal-Wallis test showed significant variance, p < 0.004. 
tDiffers from controls on two-tailed Mann-Whitney U-test, p < 0.02. 
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A robus t  inh ib i t ion  of  i so la t ion- induced aggression has  
been a c o m m o n  f inding in experimer.ts involving dopaminer -  
gic an tagonis t s  and  aggressive encounte rs  in male  rodents .  In 
fact,  all dopaminerg ic  an tagonis t s  seem to share s t rong antiag-  
gressive proper t ies  bu t  differ  by the  a m o u n t  o f  m o t o r  impair-  
ment  produced .  In exper iments  carr ied ou t  using the  same 
techniques ,  classical neurolept ics  like ha loper idol  (12) or spip- 
e rone  (1) do produce  a considerable  a m o u n t  o f  m o t o r  impair-  
ment ,  whereas  atypical  ones  like sulpir ide (17) or clozapine 
(5) show limited effects on  m o t o r  behaviors .  Raclopr ide  un-  
doubted ly  belongs to the  g roup  o f  d o p a m i n e  antagonis ts  with 

less effects on  mo to r  behavior .  The  evidence collected to date 
suggests tha t  the antiaggressive power o f  dopaminerg ic  antag-  
onists  is related to their  a t tenua t ing  act ions on  re in forcement  
(14) being quite independen t  of  their  m o t o r  effects, and  tha t  
b o t h  p h e n o m e n a  could have different  under lying neurological  
mechan isms  (15). 
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