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ABSTRACT

Rabbits are one of the most used animals in biomedical research. Despite being social animals, they are usually
keptindividually in cages in the research facilities. One limitation to the group-housing is aggression when mixing
strange adult animals. Some studies have shown that male urine is effective in decrease the aggressiveness be-
tween female animals. We evaluated the behavior of two groups of 4 unfamiliar adult female New Zealand White
rabbits for 4 days. One group was sprayed with buck urine prior to the formation of the group, and the other
group served as control. The animals were tested in a large pen with an enriched environment to facilitate social
housing. The results showed no main effects of treatment on the studied behaviours (aggression, social and

agonistic behavior, allogrooming and mounting). In both groups, the frequency of attacks was highest the first
day and decreased considerably by day 4. Regarding social and agonistic behaviors, both increased progressively
from day 1 to day 3, and decreased from day 3 to day 4. The food intake and body weight of the animals during
the study was also similar between the groups. No remarkable lesions were found in any animal. The findings in-
dicate that urine had little or no effect at reducing aggression between the animals. Nevertheless, the adaptation
of the animals to the groups was easily achieved within a few days. We propose to provide a large space and an
enriched environment to facilitate the socialization of unfamiliar female adult rabbits.
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order will have to be quickly re-establish, with new fights [4].

INTRODUCTION

Wild rabbits live in large groups (colonies) composed of differ- As rabbit domestication is quite recent the ethogram adopted

by the domestic rabbit is comparable to the normal ethogram

ent breeding groups. Within each social group, which consists
of 1-4 males and 1-9 females, both females and males devel-
op an independent dominance hierarchy. Males compete for
the access to females, while females defend their nesting sites
[1,2]. Dominance is established by constant patrol of territory,
and by fighting or by aggressive display by the dominant bucks
[3]. For their part, females can be as aggressive towards sub-
ordinates as the males [4]. Once the hierarchy is established,
fighting is generally avoided by the secondary individuals and
the rank order is maintained as long as the group composition
remains intact [3]. Only with the introduction of a new male to
the colony or the removal of the top-ranking buck, the ranking

of the wild rabbit [5,6]. The spacing behaviour is also similar to
that of the wild rabbit.

Rabbits have a complex social activity that cannot be duplicat-
ed in individual housing systems [7]. In near-natural conditions,
domestic rabbits spend up to 90% of their resting time periods
in body contact with one or more other rabbits [8]. So, in order
to prevent stereotypes, it is important to permit the complete
expression of their behavioral pattern [6-9]. And, probably
group-housing is part of the solution.

For intensively reared animals, group housing poses no man-
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agement problems. Fattening rabbits in medium-sized groups
(7-10 rabbits) is a common practice in most commercial rabbit
production countries [6]. No affectation of the sanitary status
or the growth performance has been seen with this housing
system. The relatively young age of rabbits at slaughter pre-
vents aggressiveness among animals as fighting become more
frequent with puberty [10].

With respect to breeding does, group housing usually results
in chronic stress, aggressiveness and injuries [2-11]. The semi-
group system also has failed to solve these problems [12]. Cur-
rently, the individual housing with an adequate enrichment is
the recommendation for this type of animals [9-10].

Group housing of immature animals is achieved without major
incidents [15-17]. But there is a problem when adult animals
must be grouped together, especially males [18,19]. That’s a
limitation in the laboratory setting where animals may be kept
for long periods of time. In these animals, fighting is the most
common cause of traumatic injuries [20]. In males, castration
can be a solution in some cases, especially in long term studies.
In the case of females, they can be in groups as long as they are
siblings or have been reared together from weaning [16,25].
If new groups of adult animals have to be done, fighting will
occur during the establishment of the dominance relationship
[22-25]. Approaches are needed in order to try to solve this
problem in the experimental facilities.

In wild colonies, the alpha buck marks the rabbits of his breed-
ing group with urine [26]. This fact appears to play an import-
ant role in maintaining the social hierarchy. In fact, there are
papers reporting a positive effect of urine in the reduction of
aggression between does [27-29].

We wanted to test this finding in our facility. So, in the present
study, the effect of buck urine was assessed in adult female
New Zealand White rabbits. For this purpose, two groups of
4 unfamiliar animals were formed. In the treatment group,
females were marked with male rabbit urine before housing
them together. The behaviour of the animals was evaluated
and recorded for 4 days. The results were compared to those
obtained from the control group.

Our hypothesis is that the animals of the treatment group
would show less aggressive behaviour and more affiliative in-
teractions toward its group mates than the animals of the con-
trol group.

MATERIALS AND METHODS

Animals and Housing

8 female rabbits (Oryctolagus cuniculus L.) supplied by a local
breeder were used in this study. At the beginning of the exper-
iment, the animals were one year old and had lived in pairs in
double-wide cages.

The experiment was performed in a 2.23 x 2.23 m indoor enclo-
sure (1.24 m’ per animal). Lights remained on between 07.00
h and 19.00 h. The pen was bedded with straw, furnished with
3 platforms, 2 wood structural elements and 2 nipple drinkers
and 2 feeders. The animals had ad libitum access to commer-
cial rabbit pellets, water and hay. Playing materials were used
in the form of wooden sticks, cardboard tubes and paper balls

(Figure 1).

Figure 1: Enclosure of the experiment. The platforms provide elevated
areas and places to hide. The wood structural elements create two dif-

ferent areas inside the pen.

During the study period, the mean temperature and relative
humidity were 16.92C * 0.62C and 85.9% * 2.7%, respectively,
for the control group, and 17.72C + 1.19C and 65.7 + 10.0%,
respectively, for the treated group.

The mean weight of the control group and the treatment
group, before start of the experiment, was respectively 5.30 kg
+0.69 kg and 5.42 kg + 0.60 kg.

Experimental Treatments

The females were sorted into two experimental groups of 4 an-
imals each: Control and treatment group. Each group included
non-sibling and unfamiliar subjects.

The trial was performed in two phases, one week apart. In
phase 1, the control group was tested, and in phase 2, the
treatment group was tested.

At the start of the experiment, the animals were taken for a
2 minute walk around the indoor corridors of the facility. It is
thought to create a bonding between the animals in front of a
stressful situation. The does were introduced to the pen at the
same time in order to reduce territoriality. Recording of the be-
haviour was initiated 5 minutes after mixing the animals. The
observations were made every hour for 15 min periods, be-
tween 0800 and 1400 am, over 4 consecutive days. Females of
the treatment group received 1 mL of urine in their foreheads
2 times: When the animals were removed from their original
cages, before the walk, and before they were mixed. Also, urine
(20 mL) was also scattered all over the pen before the animals
were introduced. Urine was collected a few weeks before from
a male of a local vendor and was maintained frozen until the
day before the experiment.

The animals were weighed before and after the observation
periods. Food intake was daily monitored for both groups to
compare the consumption during the trial.

Behavioural Observation

Interactions between the animals were recorded according to
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the ethogram described in Table 1. The observer stood approx-
imately 0.5 m away from the pen. No interactions occurred be-
tween the observer and the rabbits during the observations.

Table 1: Ethogram with description of each behaviour

_ ucauipliun .
When an animal attacks, chase or bite a

TYPE Ul UCTIaviuul

Attack group-mate

When two animals establish contact, and it
results in one attacking the other
When two animals establish contact but

Agonistic interaction

Social interaction with no aggression

When a female tries to mount a group-mate
When an animal grooms another

Mounting
Allo-grooming

For all the behaviours, frequencies were considered. Only for
aggression, the identification of the animals involved in the ac-
tivity was recorded.

Interactions were counted as new interactions after an inter-
ruption of two seconds occurred or when the animal exhibited
behaviour. Interactions were recorded separately for each time
and day.

Measures of Injuries

Before mixing and during the study all animals were examined
for injuries. The injuries were classified into four degrees of se-
verity following the method described by Graf [30]: Marginal
injuries (degree 1), slight injuries of max. 0.25 cm? (degree 2),
medium grade injuries extending to the connective tissue or
over 0.25 cm’ (degree 3), palpable haematoma or injuries of
the palpebra, and severe injuries as deep and heavily bleeding
wounds and injuries to the genital or the eyes (degree 4). If
there was an animal with a 2-degree lesion, the monitoring will
be increased. If there was an animal with a 3-degree lesion, it
will be retired from the experiment. And, if there was an ani-
mal with 4-degree lesion, it will be euthanized.

Statistical Analysis

The software package SPSS (Version 15) was used for all statisti-
cal analyses. Attacks, social interactions, agonistic interactions,
mounting and allogrooming behaviours were analyzed using
general linear model (GLM) analysis. The experimental group
(control and treated) and the study days (1-4) were treated as
fixed factors. Differences within each group for the study days
were analyzed by means of one factor GLM.

Results were considered as statistically significant when p <
0.05.

RESULTS

Behaviours

Attack was the most frequent behaviour the first day (81.8%
and 90.2%, control and treatment groups respectively). Since
then to the end of the experiment, attacks decreased progres-
sively (p<0.01). The treatment group performed more attacks
than control group on day 1 (p=0.026), but there were no sta-
tistically significant differences the rest of the days (Figure 2).

The animal n 2 1 of the control group caused most of the at-
tacks (83%, 100%, 89% and 100% from the total of attacks, for

days 1, 2, 3 and 4, respectively). In the treatment group, the
attacks were performed mainly by animals n 2 2 and 3 (Figures
3 and 4).

In both groups, the frequency of agonistic interactions in-
creased progressively from day 1 to day 3. At day 4 the frequen-
cy decreased (Figure 5). The treatment group performed more
agonistic interactions on day 4 than the control group (p=0.07).

Social events increased progressively from day 1 to day 4 in

the treatment group (p<0.01), and from day 1 to day 3 in the

control group (Figure 6). Between groups, there were not sta-

tistically differences except for day 2, where the number of so-
cial interactions was significantly higher in the control group
(p=0.008).
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Figure 2: Number of attacks during the study in control and treatment
groups.

Number of attacks

) .
0 .
1 2 3

Days after grouping

Figure 3: Number of attacks performed by the animals of control group.

Number of attacks

Figure 4: Number of attacks performed by the animals of treatment
group.

A trend toward an increase in the frequency of allogrooming
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behaviour was observed from day 1 to day 4 in both groups, and treatment groups.
but without statistically significant differences (Figure 7).

Regarding mounting behaviour, there were no differences be-
tween groups or between days, also any tendency (Figure 8).

Body Weight

The body weight of all the animals decreased during the exper-
iment by 5.26% (mean 0.279 kg) and 4.13% (mean 0.224 kg) for
control and treatment group, respectively (Figure 9).
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Figure 6: Number of social events during the study in control and treat-
ment groups.
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Figure 7: Number of allo-grooming events during the study in control
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DISCUSSION

There are some limitations to group-housing of rabbits in the
experimental facilities. The impossibility of tracking the food
intake per animal, limited space or a more difficult individu-
al clinical monitoring is some examples. However, one of the
main problems associated to group-housing is the high inci-
dence of fighting and injuries, especially between sexually ma-
ture animals. For this and other reasons, experimental rabbits
are usually kept in cages.

In the current study, we evaluated whether buck urine may in-
fluence the aggressive behaviour when mixing unknown ma-
ture females. For this purpose, four animals were sprayed with
male urine before grouping them in a novel pen. The behaviour
of each animal was observed and recorded for 15 minutes, at
1 hour intervals and for 4 consecutive days. The results were
compared with those obtained from a control group of identi-
cal characteristics.

In general, no statistically significant differences were observed
in the groups regarding the evaluated behaviours. Attacks
started immediately after mixing the animals in both groups,
as published by another author. Attacks occurred during all the
observation periods of the first day. The following days, aggres-
sive events decreased substantially and in a gradual manner.

Agonistic and social interactions were very low the first day
and then increased progressively until day 3, in both groups.
The last day of the study, the activity of the animals was very
low. This fact suggests that a social structure was successfully
achieved in only 3 days. Other authors have reported a similar
duration for the establishment of the hierarchy [25,31]. De-
spite the intense activity observed the first days, no significant
injuries occurred in the animals.

Some authors found that aggression occurred especially in the
early hours of the daytime [23,32]. However, in the present
study, a correlation between the number of aggressive interac-
tions and the time of the day was not observed. It seems rea-
sonable because the animals, in a new group, have the priority
of establishing a social hierarchy.

Mounting and allogrooming behaviours were not influenced by
the addition of male urine to the animals. Mounting between
animals of the same sex is considered a type of agonistic be-
haviour [11-33]. But, no differences were seen between groups
or within the rank order of the animals as reported in the lit-
erature. In the control group the animal that performed more
attacks was the one that displayed more mounting behaviour
(78% of the total of the group). However, it was the opposite
in the treatment group, where the animal that showed less ag-
gressive behaviour was the one that performed more mounting
behaviour (50% of the total mounting behaviour of the group).

Overall, the results obtained in this experiment did not demon-
strate an effect of the buck urine in the behaviours of the fe-
male rabbits. In the literature, there are two reports describing
the use of male urine [27-29]. Both tested male urine in pairs of
unfamiliar females. In one of the reports, the author described
more fighting in the control pairs, but the animals were only
observed for an hour. The other report tried to house differ-
ent types of pairs (siblings, non-siblings, adults pre-paired from

the vendor, etc.) using different methods in combination with
urine. But, the effect of urine alone was not demonstrated. Re-
garding the volume of urine used, one author applied 3 ml for
three days and the other 1 ml once. In our experiment urine
was applied twice, once on the animals and the other in the
pen before introducing them. Further studies are required in
order to standardize the frequency and the amount of urine
to use.

Another aspect is the available space of the animals. One of
the above-mentioned studies performed the experiment in a
pen that provided 0.56 m’ of free available space per animal;
the other 0.46 m’ per animal. In our study each of the animals
disposed 1.24 m?’ of free space. To provide a large pen to the
animals is crucial to reduce aggression as reported in the liter-
ature [34].

The size of the group is also important. It is known that rabbit
prefer small groups to socialize [17-35]. It seems that the low
density may have helped in the socialization of the animals.

Moreover, the structural elements included in the experimen-
tal pen provided different areas to hide [36]. It was noted that
aggression and agonistic interactions always ended with the
subordinate running away. This may explain the presence of no
relevant injuries in any of the animals.

In the study, it was provided 2 drinkers and 2 feeders. It is im-
portant to provide more than one of each resource because
the dominant animal usually blocks the access to them. Be-
sides that, wood shavings were used as bedding, and hay and
toys were included in the pen. All this together promotes the
welfare of the animals [37-39].

A decreased in food intake occurred in both groups, and it was
followed by a body weight reduction in all the animals. This
seems to be a consequence of the stress experienced by the
animals in establishing a hierarchy and the adaptation to the
new environment. This is important to have in consideration
when working with laboratory rabbits. In line with this, it is rec-
ommended to mix female adults with enough anticipation to
the experimental procedure to ensure that they have returned
to their physiological state [40-42].

CONCLUSION

The management protocol used in this article has been demon-
strated successful for regrouping mature unfamiliar female
rabbits without having to separate them for wound fights or
instability in the group. Housing the animals in groups has nu-
merous advantages/benefits in terms of welfare improvement.
In conclusion, to keep the animals in small groups, large space,
and an enriched environment, facilitates the grouping of un-
known mature female rabbits.
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