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ABSTRACT

Keywords: 

Enrichment of environmental conditions of laboratory mice model in most  studies may be 
attributed to quantity and quality of data output. Despite reports on welfare of (albino 
mice), there is dearth of studies in comparing standard breeding of this specie in enriched group (EG) 
and Un-enriched group (UG). The study examined productivity by breeding under 
standard laboratory condition, using comparison of this specie in proper (enriched) versus poor (un-
enriched) condition. Six male and female mice (20 to 25g) were immaculately housed, fed, grouped 
into 2 (EG and UG) and bred using 2 phases of trio system (one male and two females) for 12 weeks 
(84 days). Results inferred production of more litters in EG (18/19) than UG, (12/14), respectively 
and more females' production than males in both groups for both phases. The number of cannibalised 
litters was more in UG (5 litters were cannibalised with 71.4 to 91.7 % survival rate) compared to EG 
(1 litter was cannibalised with 94.7 to 100% survival rate), during both phases. A significant (p < 0.05) 
difference was observed in volume of water consumed and average weight of mice in EG, when 
compared to UG. However, no significant (p > 0.05) difference observed in feed consumption of the 
two groups. The temperature readings (33.53±0.16 / 34.89 ±0.21) of clinical and mercury in glass 
thermometers of both groups revealed no significant difference. Thus, enriched group of laboratory 
mice appears to be more productive than un-enriched group during breeding period. 
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alterations can be a great void on 
experimental outcomes and interpretation (Toth, 
2015). Maintenance, sustenance and animal 
welfare had been a legal issue as requested and 
directed by European Union in 2010/63/EU 
statement (EU, 2010).  In lieu to EU report there 
is need for proper ethic and practice when using 
animal model. Currently, scientists are more 
concerned whether or not environmental 
enrichment would introduce more variability in 
experimental results than the breeding and 
maintenance of mice. Thus, our research 
question is “What is the role of simple 
enrichment in breeding and maintenance of mice 
model ( and our null hypothesis 
(H ) is “Simple enrichment can significantly 
enhance breeding and maintenance of mice 
model ( Hence, this study 

Mus musculus)?” 

Mus musculus)”. 
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INTRODUCTION
Environmental enrichment in housing 

mice especially in a certain caging condition with 
good welfares in laboratories can be a major key 
determinant in accurate and reliable research 
results in studies (Clarkson et al. 2020). 
Many studies had proven that barren, restrictive 
and socially deprived housing conditions 
(enrichment) interfere with development and 
functioning of brain, behavioural activities (Pham 
et al. 2005, Garner, 2005, Arakawa, 2018). Many 
authors suggest that the use of enrichment 
improve animal welfare, however some other 
authors inferred that application of various 
enrichment items might interfere with animal 
health adversely (Lutz and Novak, 2005, Abou-
Ismail et al. 2010, Clarkson et al. 2020). 
Enrichments can also affect comparability of 
scientific results, as even seemingly minor 
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objectively compare and showed the 
significance of enrichment and un-enriched 
environment on study mice, most especially on 
breeding pattern. 

The mice were bred and maintained in 
accordance with the ethical standards of the 
European and German Animal Welfare 
legislation, declaration principles set out by 
Helsinki and the National Institutes of Health 
guidelines for care and use of animals in research. 
The experiment was carefully structured and 
conducted to align with the 3R (replacement, 
reduction and refinement) principles of animal 
welfare. All protocols were approved by the local 
ethics committee of the linkages, research and 
advancement in our University at Olabisi 
Onabanjo University, Ago-Iwoye, Ogun-State 
(regulation CEE 86/609).

Twelve (12) conventional grade outbred 
strains (BALB/cJ) of (6–8 weeks 
old, weighing 20 –25g) were procured from 
Institute for Advance Medical Research and 
Technology (IMRAT) at the University College 
Hospital (UCH) Ibadan.  Animals were arranged 
in a clean open-top cages ensuring a specific-
pathogen-free facility in accordance with the 
Federation of European Laboratory Animal 
Science Associations recommendations (Mähler 
et al. 2014). The mice were acclimatized for two 
weeks prior the commencement of the study in a 
quiet standard animal house of the Department of 
Zoology and Environmental Biology, Olabisi 
Onabanjo University, Ogun State, Nigeria. 

After acclimatization under a laboratory 
condition (33 ± 2 C (91.4 ± 2 F); 65 ± 5% Relative 
Humidity; 12/12 hours light and dark cycle) for 
two weeks, mice (6) were randomly selected and 
divided into 2 groups (n = 3), comprising enriched 
group (EG) and un-enriched group (UG). 
Aluminium based Individual ventilation caging 
system (IVC) of 30 cm Length × 27cm Width ×15 
cm Height was used in housing the mice in a well 
uncontaminated conducive environment. Opaque 
cages filled with autoclaved clean wood shavings 
beddings, feeding sections and automated water 
systems were used throughout the breeding period 
(84 days). Cages were routinely cleaned twice a 

MATERIALS AND METHODS
Animal Handling

Mus musculus

o o

(Burn and Mason, 2008). Environmental 
temperature (33 ± 2 C) was maintained with 
100% fresh air and uninterrupted power supply 
(Kathleen et al. 2009). Clinical and Mercury 
thermometers were used to monitor the internal 
temperature in the two groups throughout the 
breeding period. 

Four (4) clean plastic bottles were opened 
at both ends as enrichment materials to serve as 
plastic tunnel for mice to cuddle in and out, move 
through as tunnel or burrow (Garner, 2005). 
These four opened plastic bottles were provided 
for the enriched group in the absence of litters. 
Two (2) additional enrichment materials were 
further provided after three weeks when litters 
were present in the cages (Rattazzi et al. 2016). 
The enrichment materials are routinely cleaned 
and replaced throughout the study (84 days). 

Trio-breeding system of one male and two 
females was adapted for the EG and UG with two 
phases of breeding; first phase ran for 6 weeks 
and the second phase ran for another 6 weeks 
(Carpenter et al. 2020). After the first phase of 
conception, the trio system was distorted by 
carefully removing the two males (gently lifted 
through their tails) separating each sex into a 
separate cage to control indiscriminate mating. 
The breeding system was divided into two 
phases; the first 6 weeks represented the first 
phase while the second six (6) weeks covered the 
second breeding phase of the study. Weaning of 
litters in the two groups at each breeding phase 
was carried out after 21-24 days. 

Pregnancy was detected with the 
appearance of plugs from virginal smear 
prepared 24 hours after mating (Ochiogu et al. 
2006). Confirmatory pregnancy detection was 
subsequently verified with the recorded body 
weights (Grant, 2006). Three weeks after 
production of litters, the litters in each group 
were gently lifted out of the cage and carefully 
placed on their backs in a new cage to identify the 
anus and urethra for anogenital distance to 
determine sex (Szenczi et al. 2013). 

Mice feed constituents comprising of 
carbohydrate, protein, vitamins and minerals 
were mixed thoroughly and pelletized into 6mm 
at Fasolab Animal and Aquaculture Feeds, Ijebu-

o
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Igbo, Ogun state, Nigeria. Mice were fed well-
preparedstandard laboratory pelleted rodent chow 
(g) with clean water (ml)  over the 
period of 84 days (12 weeks). Pelletized feed and 
water were quantified daily by weighing with the 
aid of high precision weighing scale (Camry ISO 
9001, Model EK5055). The volume of water 
consumed was also measured with 500 ml 
measuring cylinder and recorded daily 
(Castelhano-Carlos et al. 2014). 

Statistical Package for social Science (SPSS) 
IBM Corp (version 20.0., 2011 for windows) was 
used for inferential (body weights, feed and water 
consumption) and descriptive (Sex frequency (%) 
of weaned litters and body weights of pregnant 
mice) statistical analyses of all the data recorded. 
Student's t-test was employed to compare the data 
generated from enriched and un-enriched groups. 
All the readings were analysed as means and 
standard errors of means (means ± SEM) for both 
groups. < 0.05 was considered significant.

ad-libitum

P

Data analysis

RESULTS

.

Productivity of mice (Mus musculus), 
cannibalism and survival rate

Enriched group (EG) produced more litters 
than un-enriched group (UG) during the two 
phases of breeding within 84 days. During the 
first breeding phase (42 days) 18 litters were 
produced in enriched group (EG) while un-
enriched group (UG) recorded12 litters. The 
second breeding phase (42 days) resulted in 
production of 19 litters in EG where UG was able 
to produce 14 litters (Table 1).

There was cannibalism and low survival 
rate in UG compared to EG during the two phases 
of breeding within 84 days  During the first phase 
no litter was cannibalized (100% survival rate) in 
EG, where 18 litters were produced and weaned 
after 42 days. However, on the other side in UG, 
1 litter was cannibalized (91.7% survival rate), 
11 litters were weaned out of the 12 produced 
litters. Furthermore, during the second breeding 
phase EG had 1 cannibalized litter (94.7% 
survival rate) out of the 19 produced litters and in 
UG, 4 litters were cannibalized (71.4% survival 
rate) out of the 14 litters produced (Table 1).

Table 1: Number of litters, cannibalized litters and percentage survival rates in EG and 
UG for the two breeding phases (84 days).

Sex frequency
Anogenital distance in male litters was 

about 2 to 3cm more than that of female litters (1 
to 2 cm). The percentages of female of weaned 

litters were more than male in both EG and UG 
during the two phases of breeding. (Figure 1). 

Salisu et al: Mice breeding with environmental enrichment

An Official Publication of Enugu State University of Science & Technology    ISSN: (Print) 2315-9650   ISSN: (Online) 2502-0524
This work is licenced to the publisher under the Creative Commons Attribution 4.0 International License.     

215



 

 

 

 

 

 

 

 

 



 

 



 

Salisu et al: Mice breeding with environmental enrichment

An Official Publication of Enugu State University of Science & Technology    ISSN: (Print) 2315-9650   ISSN: (Online) 2502-0524
This work is licenced to the publisher under the Creative Commons Attribution 4.0 International License.     

218



 

 

 

 

 

 

Salisu et al: Mice breeding with environmental enrichment

An Official Publication of Enugu State University of Science & Technology    ISSN: (Print) 2315-9650   ISSN: (Online) 2502-0524
This work is licenced to the publisher under the Creative Commons Attribution 4.0 International License.     

219



 

 

 

An Official Publication of Enugu State University of Science & Technology    ISSN: (Print) 2315-9650   ISSN: (Online) 2502-0524
This work is licenced to the publisher under the Creative Commons Attribution 4.0 International License.     

220 

Salisu et al: Mice breeding with environmental enrichment


