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PhenoWorld: addressing animal welfare
in a new paradigm to house and
assess rat behaviour
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Abstract
The use of animals is essential in biomedical research. The laboratory environment where the animals are
housed has a major impact on them throughout their lives and influences the outcome of animal experiments.
Therefore, there has been an increased effort in the refinement of laboratory housing conditions which is
explicitly reflected in international regulations and recommendations. Since housing conditions affect behav-
iour and brain function as well as well-being, the validation of an animal model or paradigm to study the brain
and central nervous system disorders is not complete without an evaluation of its implication on animal
welfare. Here we discuss several aspects of animal welfare, comparing groups of six rats living in the
PhenoWorld (PhW), a recently developed and validated paradigm for studying rodent behaviour, with stan-
dard-housed animals (in cages of six rats or pair-housed). In this study we present new data on home-cage
behaviour showing that PhW animals have a clearer circadian pattern of sleep and social interaction. We
conclude that, by promoting good basic health and functioning, together with the performance of natural
behaviours, and maintaining animals’ control over some of their environment but still keeping some physical
and social challenges, the PhW stimulates positive affective states and higher motivation in rats, which might
contribute to an increased welfare for animals living in the PhW.

Keywords
housing, environmental enrichment, social behaviour, laboratory animal welfare, refinement

Animal models play an important role in biomedical
research, one of which is the investigation of psychiatric
disorders. The laboratory environment and the housing
conditions where animals are kept have a major impact
on them throughout their lives and will influence the
outcome of animal experiments.1,2 Laboratory rodents
are usually housed in standard conditions where the
limited spatial, structural and social environments can
impose constraints on their behaviour and brain devel-
opment. These contribute to poor ethological measure-
ments and poor welfare, resulting in altered brain
functions (see examples3–5) which are critical when
studying the brain and diseases of the central nervous
system.

In Europe, guidelines for the accommodation and
care of laboratory animals are established in the
European Directive 2010/63/EU (http://eur-lex.euro
pa.eu/legal-content/EN/TXT/?uri¼celex:32010L0063)

and in the Commission Recommendation 2007/526/EC
(http://eur-lex.europa.eu/legal-content/EN/TXT/?uri¼
CELEX:32007H0526), which indicate that ‘Animals
should be socially housed wherever possible and pro-
vided with an adequately complex environment within
the animal enclosure to enable them to carry out a
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range of normal behaviours’. With the development of
laboratory animal science and the implementation of
the 3Rs (replacement, reduction and refinement) prin-
ciples of Russell and Burch6 in the European guidelines,
the use of standard environmental enrichment, also
called environmental refinement, is becoming increas-
ingly common for both scientific and ethical rea-
sons.7–10 For rodents, this environmental refinement
consists not only of providing them with social part-
ners,11,12 but also of introducing nesting material and/
or other objects (e.g. tubes) inside the animal cage to
stimulate them to perform species-specific behaviours
which has arguably contributed to the increase of
laboratory animal welfare.1,8,13,14 The effects of using
refined housing on behaviour and brain functions
should be specifically addressed on a case-by-case
basis when developing new animal models, but evalu-
ation of its welfare implications contributes to a better
validation of laboratory rodent models and is good
laboratory practice.15

We have recently developed a new paradigm, the
PhenoWorld (PhW), where a group of six rats is pro-
vided with a socially and physically enriched housing
environment, characterized by a large space, access to
running wheels and automated door systems to access
food and water, as well as a behavioural testing
system.16 Based on Fraser’s view that ‘for actions to
be widely accepted as achieving high animal welfare,
in addition to being based on good animal welfare sci-
ence, they will need to make a reasonable fit to the
major value positions about what constitutes a good
life for animals’;17 we aimed to address animal welfare
taking into account the three conception approaches
described by Fraser, combining basic health and func-
tioning, natural living and affective states of the ani-
mals to draw conclusions about their welfare in this
study. In our previous publication, where the PhW
was validated as a good paradigm for studying mood
disorders, we have observed that control animals
housed in the PhW presented reduced depressive-like
behaviour, higher hedonism and reduced anxiety
when compared with animals housed in standard con-
ditions (in groups of six or pair-housed),16 which are all
indicators of a more positive affective state of animals
housed in the PhW. We have also observed that the
animals in the PhW are able to perform a series of
species-specific behaviours,16 which are not allowed in
standard cages due to space restrictions and which can
also contribute to the welfare of the animals. Herein we
present data on the evaluation of sleep and social
behaviours, in a focal sampling analysis of undisturbed
animals in their home cages, to draw conclusions about
rat welfare while housed in the PhW (in groups of six
animals) compared with animals housed in standard
housing conditions (in groups of six or pair-housed).

Materials and methods

Animals and housing conditions

Wistar Han IGS (Crl:WI(Han)) specific pathogen free
(SPF) male rats (n¼ 6 per group, total of 18 animals),
aged 7–8 weeks of age, were purchased from Charles
River Laboratories (Saint-Germain-sur-l’Arbresle,
France). The animals were kept in a quarantine room
for oneweek and then transferred to a conventional hous-
ing room. The animals were then individually identified
and randomly assigned to groups of six animals each and
housed in three different conditions: group PhW were
housed in the PhW (TSE Systems GmbH, Bad
Homburg, Germany); group STD6 were housed in a
standard filter-topped transparent cage
(610� 435� 215mm, 2065 cm2 floor area) (ref. 2000P;
Tecniplast, Buguggiate, Italy); and group STD2 were
pair-housed in a standard filter-topped transparent type
III cage (425� 266� 185mm, 800 cm2 floor area) (ref.
1291H; Tecniplast). The PhW group had an acclimatiza-
tion period from living in a standard cage (quarantine
conditions) to living in the automated system of the
PhW as described in our first description of this
system.16 Briefly, the PhW set-up consists of an area of
1m2 with a 50 cm height central cage, using corncob bed-
ding on the floor. It is connected to a box with four run-
ningwheels bymeans of twoopenaccess tubes, and to two
dinking/feeding boxes, each one accessible bymeans of an
automatic AnimalGate (AG). All areas are covered by
either perforated Plexiglas or stainless steel grids. In
order to automatically register the data per animal, each
AG and each running wheel is equipped with an RFID
antenna/reader that recognizes each individual animal.

All animals were maintained under standard labora-
tory conditions: artificial 12 h light/dark cycle (lights on
from 08:00 h to 20:00 h), with an ambient temperature
of 21� 1�C and a relative humidity of 50–60%; with
corncob bedding (Scobis Due; Mucedola SRL, Settimo
Milanese, Milan, Italy) and sterile cardboard tubes as
housing refinement (autoclaved paper rolls). The rats
were given a standard diet (4RF21; Mucedola SRL)
and water ad libitum. Health monitoring was per-
formed in compliance with the Federation of
European Laboratory Animal Science Associations
(FELASA) guidelines18 according to the recommended
SPF health status of sentinel animals maintained within
the same room. The PhW central cage contained card-
board tubes with a base of a standard type III cage
enabling the animals to climb or jump. During the
weekly ‘cage change’ in the PhW system, which con-
sisted of cleaning all areas used by the animals (central
cage, running wheel box and drink/feed boxes) and
changing the bedding of the central cage, the animals
were moved to a standard cage for six animals (ref.
2000P; Tecniplast) for a short period of time.
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Animals were handled from the beginning of the
study by the same experimenter who performed all
behavioural tests and who also changed their cages,
including adding new cardboard tubes, once a week.

All experiments were performed according to the
European Directive 2010/63/EU and the Portuguese
regulations and laws on the protection of animals
used for scientific purposes of the Ministry for
Agriculture, Ocean, Environment and Spatial
Planning, which authorized this study project (author-
ization 9458 of 2011-05-06). The present study was also
evaluated and approved by the University of Minho
ethics committee (process code SECVS 097/2013).

Animal individual identification

The skin in the middle dorsal area of the animal was the
site of placement for the RFID transponder. This area
was previously anaesthetized by a subcutaneous injec-
tion of 250–300mL (100 mL per 100 g body weight) of
0.5% lidocaine (from 2% lidocaine solution; Braun
Melsungen AG, Berlin, Germany) using a 25 G
(25mm long) needle. An RFID transponder, 12mm
long� 2.12mm diameter, 0.09 g weight, covered with
BioGlass 8625, and inserted in a 2.6mm� 32mm
needle, was then subcutaneously injected with the
help of a transponder injector (injector and yellow-
labelled transponder, ISO FDX-B Standard/manufac-
turer code 972; Planet Id GmbH, Essen, Germany).

Focal sampling home-cage behaviour

In order to analyse animal behaviour and welfare in the
different housing conditions, we used a focal sampling
analysis of home-cage behaviour.19 The animals tails
were pen-marked the day before so that on the day of
home-cage behaviour recording, they could be video-
taped undisturbed in their home cages. The videos were
then analysed for sleep duration and for social inter-
action duration (total time each animal spent sleeping
or performing social interaction activities). Each rat
was observed continuously for 8min per session and
for two sessions a day, one in the light phase (between
08:30 h and 11:30 h) and another in the dark phase
(between 20:30 h and 23:30 h) of the light–dark cycle.
The videos were repeated over two consecutive week-
ends (two videos per housing condition and per phase
of the light–dark cycle) and the data presented per
animal is the mean value of the two videos. In all the
video sessions, and for each of the three housing con-
ditions (PhW, STD6 or STD2), the room where the
animals were housed was not disturbed by any
researcher or animal caretaker to ensure that there
was no interference arising from the presence of any
person in the room.

All the videos were scored by the same observer. A
second observer scored part of the videos to control for
a possible bias. The patterns of behaviour analysed and
counted as social interaction were social investigation
(sniffing or being sniffed by cage partners); allogroom-
ing or social grooming; aggressive behaviour; play
behaviour including pouncing (soliciting behaviour:
attempt to nose rub or rubbing of the neck by the
play partner); and pinning (lying dorsally on the floor
with the partner animal standing over it).19,20

Statistics

Data from the focal sampling analysis of sleep and
social interaction activities were analysed by the
Kruskal–Wallis non-parametric test, followed by the
Dunn–Bonferroni pairwise comparisons method.
Outliers exclusions were based on the Z score criteria
Z> j3j. In all cases, statistical significance was set
at P� 0.05. Statistical analysis was performed
using IBM SPSS Statistics, version 22.0 (IBM Corp,
Armonk, NY, USA).

Results

Sleeping duration

Focal sampling analysis of the time animals spent sleep-
ing in the light and in the dark phases of the light–dark
cycle was significantly affected by their housing condi-
tions, as shown by the Kruskal–Wallis non-parametric
test (light phase: �2(2)¼ 21.884, P< 0.001; dark phase:
�2(2)¼ 6.015, P¼ 0.049). Animals in the PhW were
sleeping most of the time in the light phase of the
light/dark cycle, and the Dunn–Bonferroni pairwise
comparisons test confirmed that the median values of
sleep duration obtained for the PhW group were sig-
nificantly higher than those obtained for the standard-
housed animals (STD6: P< 0.001; STD2: P¼ 0.005)
(Figure 1 – light period). During the dark phase of
the light/dark cycle, where the animals were supposed
to be active and not asleep, the animals in the
PhW group presented the lowest sleeping time (only
one animal slept for a short time) which was signifi-
cantly different from STD2 animals (P¼ 0.045)
(Figure 1 – dark period).

Social interaction duration

Social interaction activities for all housing conditions
were observed by focal sampling, mostly during the
rats’ active period (dark phase of the light/
dark cycle). Kruskal–Wallis non-parametric test con-
firmed the main effect of housing on these activities
(�2(2)¼ 12.831, P¼ 0.002). During this active

38 Laboratory Animals 51(1)



period, PhW animals dedicated more time to social
interaction activities than standard-housed animals,
but the Dunn–Bonferroni pairwise comparisons test
showed this difference was only significant when com-
paring PhW with STD2 animals (P¼ 0.001) (Figure 2 –
dark period). Even though the time spent in social
interaction activities was reduced in the light phase of
the light/dark cycle, where the animals spent most of
their time sleeping, we observed that some animals in
the standard housing were still engaged in such activ-
ities, and a significant effect of housing on activities
during this time was shown by statistical analysis by
the Kruskal–Wallis test (�2(2)¼ 12.358, P¼ 0.002),
with pairwise comparisons showing that STD6 spent
significantly more time in social activities than PhW
(P¼ 0.002) and STD2 (P¼ 0.023) animals in the
light phase of the light/dark cycle (Figure 2 – light
period).

Discussion

Several criteria have been used to assess animal wel-
fare but to understand animal welfare will involve
both value-based and science-based evidences together
with some degree of subjectivity.7,17 We chose to evalu-
ate animal welfare in light of the three interconnected
concepts as proposed by Fraser.17 Therefore aspects
of basic health and functioning, natural living and
affective states of the animals housed in the PhW com-
pared with animals housed in standard cages either
in groups of six or pair-housed rats (STD6 or STD2)
were analysed.

Basic health and functioning

In our study SPF animals kept in conventional labora-
tory conditions were used and these animals were
observed regularly. None of the animals showed signs
of injury, pain or discomfort in any of the housing con-
ditions addressed. When analysing home-cage behav-
iour during the active period of the light/dark cycle
by scan sampling, we have previously shown that ani-
mals living in the PhW presented an increased number
of locomotion events, followed by animals living in
STD6, with STD2 animals presenting the lowest
number of such events.16

In the present study we addressed home-cage behav-
iour by focal sampling sleep and social behaviours. We
have shown that animals living in the PhW have a
clearer pattern of resting/activity according to the
light/dark cycle. PhW animals mostly slept during the
light period and were awake and active during the dark
period, whereas for STD6 and STD 2 animals this pat-
tern of behaviour was not so evident. Even though
STD6 animals were similarly housed in a group of
six, the structure they had available was poorer and
consisted of a much smaller area per animal. This phys-
ical condition could promote social interactions, and
certainly did as compared with the pair-housed ani-
mals. However this also seemed to create a disturbing
element in their behaviour, such as in the resting time
(as shown by the STD6 animals spending less
time sleeping in the light phase and spending more
time sleeping in the dark phase of the light/dark
cycle). These findings are in agreement with our previ-
ous work where we have shown that plasma

Figure 2. Total time animals spent in social interactions
during the light and dark phases of the light/dark cycle,
evaluated by home-cage behaviour focal sampling. Box
plots present the minimum (whiskers below the box), the
lower quartile, the median (horizontal line crossing the
box), the upper quartile and the maximum (whiskers above
the box) values for each group. Analysis was performed by
Kruskal–Wallis non-parametric test, followed by Dunn–
Bonferroni pairwise comparisons method. Significant
effects of housing are shown as *P� 0.05 and **P� 0.001.

Figure 1. Total time animals spent sleeping during the
light and dark phases of the light/dark cycle, evaluated by
home-cage behaviour focal sampling. Box plots present
the minimum (whiskers below the box), the lower quartile,
the median (horizontal line crossing the box), the upper
quartile and the maximum (whiskers above the box) values
for each group. Analysis was performed by Kruskal–Wallis
non-parametric test, followed by Dunn–Bonferroni pair-
wise comparisons method. Significant effects of housing
are shown as *P� 0.05 and **P� 0.001.
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corticosterone levels of PhW animals were the lowest at
08:00 h when the lights came on, and the highest at
20:00 h when the lights went off, whereas STD6 animals
were the ones with a smaller difference between plasma
corticosterone levels at 08:00 h and at 20:00 h.16 Using
these data we can speculate that there is a certain degree
of disturbance in the circadian rhythm of animals
housed in a group of six but with space limitations,
such as those of the STD6 group. Whereas conditions
in the PhW promote good circadian rhythmicity of the
sleep/wake cycles which is known to affect mood,21

including the establishment of social interactions
during the active period of the light/dark cycle.

All the data discussed so far indicates that PhW
can contribute to higher standards of basic health and
functioning of the animals, which might contribute to
an increased welfare1,3,9 and respecting, as for stan-
dard conditions, at least one of the five freedoms
defined in the first concept of animal welfare22: the
freedom from discomfort (providing comfortable rest-
ing areas).

Natural living

We have previously reported that animals in the PhW
show basic natural behaviours including exploring,
hopping, climbing, running in open areas and tubes
between the central cage and the running wheel cage,
digging and choosing partners for social interaction,
including play. All these characteristics are the behav-
iours of wild rats but can still be observed in their
laboratory counterparts after several generations
of breeding in a laboratory environment.23 The use of
environmental refinement objects, such as tubes, in the
standard cages also allows for some degree of explor-
ation and climbing and have been shown to contribute
to the fulfilment of some of the behavioural needs of
rats in the laboratory, contributing to the freedom to
express normal behaviour;1,3,8,9,22 however, hopping,
digging, climbing and running behaviours are limited
in standard cages due to space restrictions. In the PhW,
not only are refinement objects provided in the central
cage, there is an increased space area and height, as well
as free access to running wheels which have all been
shown to be beneficial to rats.24 Combined with social
partners, all these structural enrichments available in
the PhW provide opportunities for rats to perform
more species-specific behaviours that may not be pos-
sible in STD6 and STD2 housing conditions, which
should improve their welfare.

Freedom from hunger and thirst22 is also expected in
all the housing conditions tested. However in the PhW,
even though there is access to food and water ad lib-
itum, the access to the two drink/feed boxes is made
through AG, an automated door system that allows

only one animal to cross at any one time. We have
observed and reported that all animals in the PhW
managed to access the drink/feed boxes and to consume
amounts of food and water that are comparable with
standard-housed animals.16 However these animals
need an adaptation period to learn how to use the
AG system which presents an increased challenge for
accessing food and water compared with the free access
to food and water presented in standard housing. We
believe this challenge constitutes a positive stimulus to
PhW animals. The sensory and cognitive capacities of
animals are known to be a result of evolution in the face
of a variable environment, and adapting to a uniform
stable artificial environment, such as that of a standard
laboratory cage, may be difficult for rats.9,25 Animal
welfare concept based on allostasis considers that the
capacity to change or adapt to challenges is crucial to
good physical and mental health and is good animal
welfare.26 The PhW drink/feed system contributes to
such challenges in a controlled laboratory housing
set-up, where the animals can still exert a certain
amount of control over their lives which is also import-
ant for the animal welfare.7

The ability to perform species-specific behaviours,
the presence of social and physical challenges and the
ability to have some control over their environment are
all present in a PhW paradigm. These contribute to a
naturalistic living in a laboratory setting and to the
freedom to express normal behaviour,22 which should
improve animal welfare.9,17,25

Affective states

The ‘affective states’ we refer to here are defined by
Fraser as emotions and other feelings that are experi-
enced as pleasant or unpleasant rather than hedonistic-
ally neutral.17 We used the gold standard test in the
validation of the PhW, which provided insight into
the affective states of control rats living in this para-
digm when compared with standard housing.
Previously, we have shown that control animals living
in the PhW present reduced anxiety in the light/dark
test, reduced immobility in the forced swimming test
(indicating higher motivation to escape the water or
reduced depressive-like behaviour) and increased
motivation for a pleasurable sweet solution in a sucrose
or saccharine preference test (or reduced anhedonia).16

All these data, as well as the spontaneous motivation to
run in the wheels, are indicative of the positive affective
state of the animals and adds to the previously dis-
cussed contribution to an increased animal welfare in
the PhW.

Measurements of spontaneously occurring social
behaviour can provide an indication of the affective
state of the animals, for example approach and
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avoidance behaviours may be used to assess the general
valence (pleasantness/unpleasantness) of a stimulus to
an animal.27 Rats are known to be a species that need
social contact to have a good welfare.11 In the present
study we have verified that even though all the animals
in all the housing conditions performed social inter-
action activities during their active periods, animals
housed in the PhW performed these activities for
longer periods. This indicates that, even though
having a big central cage (with about four times more
area per animal than provided in a standard cage) and a
running wheel cage for their entertainment as well as
extra space in the drinking/feeding boxes, rats living in
the PhW are proactive when engaging in social inter-
actions that could be easily avoided. We have previ-
ously seen from scan sampling that play behaviour is
one of the most frequent social interactions performed
by animals in the PhW.16 Taken together, these findings
regarding social interaction also point to a positive
affective state, contributing to an increased welfare
for animals living in the PhW compared with stan-
dard-housed animals.

Conclusions

Our data provide evidence for increased animal wel-
fare of rats as a consequence of living in the PhW para-
digm, which promotes good basic health and
functioning, natural living including control over
some their environment, meeting some physical and
social challenges, and positive affective states reflected
by the reduced behavioural despair and anxiety,
higher hedonistic behaviour, increased sleeping time
during the resting period of the day and increased
social interactions during the active period of the
night. If we could ‘ask the rats’ which housing condi-
tion they would prefer in a preference test where
the animals were allowed to choose between the PhW
and a standard cage, we predict they would choose the
PhW.

The physical and social conditions in which animals
live in the laboratory have implications for animal wel-
fare and consequently for the experiment outcome,
which have to be accounted for.4,12 The PhW provides
a laboratory setting that resembles more closely to the
real world where many events have to be dealt with.
Even though it is less standardized than regular stand-
ard housing, it is richer as a study paradigm with a
more naturalistic housing set-up. We have previously
validated the PhW as a good paradigm for studying
mood disorders,16 but we believe it can be useful in
many other fields, for example in future studies of com-
plex emotional and cognitive disorders, metabolism dis-
orders, as well as for rodent studies of non-diseased
animals.

According to our data, even though it might be
expensive and complex to implement, it would be
good for laboratory animal welfare to have the PhW
as standard housing for rats.
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Résumé

L’utilisation des animaux est essentielle dans la recherche biomédicale. L’environnement du laboratoire où
les animaux sont hébergés a un impact majeur sur toute leur vie et influence l’issue de l’expérimentation
animale. Des efforts accrus ont par conséquent eu lieu afin d’améliorer les conditions d’hébergement en
laboratoire, ce dont il est explicitement tenu compte dans les règlements et recommandations internatio-
naux. Étant donné que les conditions d’hébergement affectent le comportement et le fonctionnement du
cerveau ainsi que le bien-être des animaux, la validation d’un modèle animal ou d’un paradigme pour étudier
les troubles du cerveau et du système nerveux ne peut être complète sans une évaluation de son incidence
sur le bien-être des animaux. Nous abordons ici plusieurs aspects du bien-être animal, en comparant des
groupes de six rats vivant dans le PhenoWorld (PhW), un modèle récemment mis au point et validé pour
étudier le comportement des rongeurs, avec des animaux hébergés en conditions standard (en cages de six
rats ou par deux). Dans cette étude, nous présentons de nouvelles données sur le comportement en cage
montrant que les animaux PhW ont un meilleur rythme circadien du sommeil et d’interaction sociale. Nous en
concluons que, en favorisant la bonne santé et le fonctionnement de base, ainsi que des comportements
naturels, et en permettant aux animaux de garder le contrôle sur une partie de leur environnement tout en
conservant certaines stimulations physiques et sociales, le PhW favorise des états affectifs positifs et une
motivation accrue chez le rat, ce qui pourrait contribuer à une augmentation du bien-être des animaux vivant
dans le PhW.

Abstract

Die Nutzung von Tieren ist in der biomedizinischen Forschung unerlässlich. Das Laborumfeld, in dem die
Tiere untergebracht sind, hat auf sie während ihres gesamten Lebens einen wesentlichen Einfluss, was sich
in internationalen Vorschriften und Empfehlungen ausdrücklich widerspiegelt. Da Haltungsbedingungen
Verhalten und Gehirnfunktion ebenso wie das Tierwohl beeinflussen, ist die Validierung eines Tiermodells
oder Paradigmas zur Untersuchung von Störungen des Gehirns und des zentralen Nervensystems unvoll-
ständig ohne eine Bewertung ihrer Auswirkung auf das Tierwohl. Wir diskutieren hier verschiedene Aspekte
des Tierschutzes und vergleichen dazu Gruppen von je sechs Ratten, die in der PhenoWorld (PhW) leben,
einem neu entwickelten und validierten Paradigma zur Untersuchung von Rattenverhalten, wobei die Ratten
standardmäßig in Käfigen mit je sechs Ratten oder in Paarhaltung untergebracht wurden. In dieser Studie
präsentieren wir neue Daten zu Heimkäfigverhalten, die belegen, dass PhW-Tiere eine klarere circadiane
Schlaf- und soziale Verhaltensrhythmik haben. Schlussfolgernd stellen wir fest, dass durch Förderung guter
Basisgesundheit und -funktionen sowie der Ausübung natürlicher Verhaltensweisen und Wahrung der
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Kontrolle des Tieres über Teile seine Umwelt bei gleichzeitiger Gewährleistung körperlicher und gesellschaf-
tlicher Aufgabenstellungen die PhW positive affektive Zustände und Motivation bei Ratten stimuliert, was zu
verbessertem Wohlbefinden von in der PhW lebenden Tieren beitragen könnte.

Resumen

El uso de animales es esencial en la investigación biomédica. El entorno de laboratorio donde habitan los
animales tiene un gran impacto en ellos durante toda su vida e influye en los resultados de los experimentos
con animales. Por tanto, ha habido un creciente esfuerzo en el refinamiento de las condiciones de las
instalaciones de laboratorio que se refleja explı́citamente en recomendaciones y regulaciones internacio-
nales. Ya que las condiciones de cobijo afectan el comportamiento y la función cerebral además del bienestar,
la validación de un modelo animal o paradigma para estudiar los trastornos en el cerebro o el sistema
nervioso central no estarı́a completa sin una evaluación de su implicación en el bienestar animal. Aquı́
debatimos varios aspectos del bienestar animal, comparando grupos de seis ratas que viven en
PhenoWorld (PhW), un paradigma recientemente creado y validado para estudiar el comportamiento de los
roedores, con animales en jaulas estándar (en jaulas de seis ratas o en jaulas de dos). En este estudio
presentamos nuevos datos sobre el comportamiento en jaulas que demuestra que los animales de PhW
tiene un patrón circadiano del sueño y una interacción social más claros. Podemos concluir que, fomentando
un funcionamiento y una salud básica de buena calidad, junto con la ejecución de comportamientos naturales,
y manteniendo un control de los animales en lo que respecta a su entorno pero dejando
algunos retos sociales y fı́sicos, el PhW estimula estados afectivos positivos y una mayor motivación en ratas,
que podrı́a contribuir a un mayor bienestar de los animales que viven en PhW.
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