
Livestock and Animal Research 
Accredited by Directorate General of Higher Education, 

Research, and Technology No. 152/E/KPT/2023 

Open Access 
Livest. Anim. Res., November 2024, 22(3): 167-176 

p-ISSN 2721-5326 e-ISSN 2721-7086 

https://doi.org/10.20961/lar.v22i3.84171 

 

 

https://jurnal.uns.ac.id/lar/index   167 

Review Article 

Advances in Rodent Housing and Management: 

Optimizing Conditions for Medical Research Excellence 

Merilync Tesalonika1, Naula Jamal Munabari1, Nany Hairunisa2,3*, Dyah Ayu Woro Setyaningrum 2,4, 

Nor Azlina Khalil 5, Rodiah Mohd Radzi 5 

1 Animal Laboratory Handling Module, Undergraduate Medical Study Program, Faculty of Medicine, Universitas 

Trisakti, Jakarta, Indonesia 
2 Animal Laboratory Handling Module Contributor, Faculty of Medicine, Universitas Trisakti, Jakarta, Indonesia 
3 Department of Occupational Medicine, Faculty of Medicine, Universitas Trisakti, Jakarta, Indonesia 
4 Department of Anatomical Pathology, Faculty of Medicine, Universitas Trisakti, Jakarta, Indonesia 
5 Animal Research Facility, Advanced Medical and Dental Institute, Universiti Sains Malaysia, Bertam, Malaysia 

 

* Correspondence: nanyhairunisa@trisakti.ac.id 

Received: January 31th, 2024; Accepted: November 18th, 2024; Published online: November 20th, 2024 

 

Abstract 

 

Objective: Housing and management of experimental animals are important aspects to consider 

alongside the welfare of experimental animals. Both are related to the behavior of animals and the results 

of the research to be conducted. Every laboratorian should pay attention to the management and housing 

of experimental animals, starting from the characteristics of cages according to the needs of the animals, 

sanitation that must be considered, and cage enrichment so that animals can express their natural 

behaviors. The focus on good management and housing aims to reduce stress on animals, create comfort 

and optimal care, and ensure more accurate research results. 

Methods: This article is based on scientific information obtained from various literature such as articles 

and books published from various sources in the last 10 years from 2014-2024. Data collection was 

carried out by searching for scientific articles and journals using the Google Scholar search engine 

containing the concepts being studied. Article searches were carried out using the keywords 

"Characteristics of Animal Housing", "Management of experimental rodents", and "Rodentia" so that the 

articles that appeared matched the research topic. 

Results: Providing suitable living conditions enables animals to develop, reach maturity, reproduce, and 

exhibit normal behavior in both laboratory and healthy environments. 

Conclusions: It was concluded that guar gum and cornstarch can maintain the quality of the Yoghurt 

drink for 6 weeks of storage. 
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INTRODUCTION 

 

Rodentia species, including rats, mice, and 

guinea pigs, have physiological similarities starting 

from the development of the fetus which originates 

from eggs and sperm, and has similarities in several 

organs such as the heart, brain, lungs, kidneys, and 

digestive system (stomach, intestines, liver) which 

have similarities in the circulatory, reproductive, 

digestive, hormonal, and nervous systems so many 

researchers choose to use rodents for experimental 

studies. There are several reasons researchers use 

rodents that have similar biological characteristics, 

results that can be implemented, are not dangerous 

for researchers, fewer animals are needed, and 

ideal financial and housing conditions [1]. 

Genetically, laboratory-used rodents, 

employed for over a century, exhibit similarities 

in anatomy and physiology. The excellent 

reproductive capabilities, particularly in mice, 

contribute to decreased variability. 

Nevertheless, in studies focusing on product 

safety, the emphasis shifts to characteristics that 

vary among species [2]. 

Scientists must ensure that animals do not 

have natural infections before handling them in 

the laboratory. As a result, hygienic standards 

have been developed for over a hundred years. 

Monitoring for infectious agents that could 

harm animals, employees, or research is an 

important part of hygienic standards [2]. 
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The choice of animal cage enclosures for 

laboratory settings is impacted by various factors. 

The overall design of the facility and the 

configuration of the housing system play a crucial 

role in affecting the well-being and health of 

research rodents, consequently influencing the 

outcomes of the research. In general, the desired 

cage environment is a comfortable environment 

where they can carry out species-specific behavior 

and can be used for scientific research [3]. 

Every year, at least 120 million rodents are 

used in research worldwide. These animals are 

usually confined to shoebox-sized cages, which 

limits their ability to carry out their natural 

activities, such as nest-building and burrowing. 

This can lead to decreased physical fitness, 

problems with temperature regulation, and well-

being problems, including triggering repetitive 

behaviors.[4] Therefore, our aim in creating this 

literature is to share how to manage rodents for 

medical research by paying attention to various 

factors that can influence research results, one of 

which is the environment where the animals live.[4] 

 

MATERIAL AND METHODS 

 

This article is based on scientific information 

obtained from various literature such as articles 

and books published from various sources in the 

last 10 years from 2014-2024 that match with our 

topic. Data collection was carried out by searching 

for scientific articles and journals using the Google 

Scholar search engine containing the concepts 

being studied. Article searches were carried out 

using the keywords "Characteristics of Animal 

Housing", "Management of experimental rodents", 

and "Rodentia" so that the articles that appeared 

matched the research topic. 

 

RESULTS 

 

Providing suitable living conditions enables 

animals to develop, reach maturity, reproduce, and 

exhibit normal behavior in both laboratory and 

healthy environments. Social animals such as 

rodents thrive when they have companionship. 

Mice and rats are active during the night, while 

guinea pigs are active in daylight. Cage size is 

adjusted to the needs of each animal so that they can 

engage in their natural activities. Room temperature 

is also considered to avoid problems for the animals. 

Environmental enrichment for rodent animals needs 

to be considered to minimize stress. 

 

DISCUSSION 

 

GENERAL DESCRIPTION OF RODENTS 

Rodents typically exhibit a small size, with 

some as light as 10 grams, and a round shape 

accompanied by short legs. However, the largest 

rodents, like the capybara, can reach a substantial 

weight of almost 70kg [5]. Rodents are generally 

nocturnal, although certain species hibernate, while 

others do not. The rodent family encompasses a 

broad spectrum of specializations, such as cheek 

pouches for food transport, varied limb and claw 

development for activities like digging, jumping, 

climbing, or flying, diverse sensory organs like 

vibrissae, large ears, or eyes, unique integuments 

and specialized features like porcupine spines and 

chinchilla feathers, and tail adaptions like prehensile 

tails for grip or fat storage. Rodents have a keen sense 

of smell and a well-developed vomeronasal organ 

crucial for reproductive and social behavior by 

detecting pheromones. Notably, due to the absence 

of sweat glands, rodents are prone to overheating [5]. 

Ensuring comfortable housing for animals 

is a crucial aspect of proper animal care. The 

concept of comfort is influenced by a range of 

both subjective and objective factors, and these 

factors interact in diverse ways across various 

institutions. As a result, it is impractical to 

formulate a universal definition of comfortable 

housing applicable to all establishments. 

Nonetheless, comfortable housing is generally 

characterized as any system of management, 

care, and accommodation that enables animals 

to undergo growth, maturation, reproduction, 

and normal behavior within laboratory settings 

while sustaining good health [6, 7]. 

 

MICE 

Mice are communal creatures that require 

companionship and are best kept in groups. 

However, they are also very productive 

breeders, so males and females should be kept 

in separate cages [8, 9]. 

 

CHARACTERISTICS OF MICE CAGES 

A cage should have good ventilation, be easy to 

clean, and be escape-proof [4-5]. Researchers 

frequently utilize two primary categories of cages: 

traditional open cages and individually ventilated 

cages (IVC). The size of a cage influences both the 

number of mice it can accommodate and their ability 

to engage in locomotor and exploratory behaviors. 

Minimum cage size for 1-3 adult mice (25-45 gram) 

are 330 cm2. [46] The approved minimum size for 

cages housing adult mice is 18,17 cm, with the floor 

area per mouse in group housing conditions varying 

from 8 to 10 cm, contingent on the body weight of 

the mouse. Furthermore, the minimum permissible 

cage height is 12 cm. Conventional cages and 

individually ventilated cages are made of the same 

plastic material. The difference between them is the 

air filter: air entering and exiting the IVCs is filtered 

with a HEPA filter, whereas conventional cages are 

not. IVCs are better than conventional cages because 

each IVC is independent, thus allowing individual 

isolation from one cage to another. This is useful for    
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avoiding the spread of disease between animals 

and providing better control over environmental 

conditions that can affect research results [10, 11]. 

IVCs are also equipped with HEPA air filters or 

similar filters, which help control the number of 

microbes and allergens in the environment. IVCs 

are better than conventional cages because each 

IVC is independent, allowing individual isolation 

of one cage from another. This is useful for 

avoiding the spread of disease between animals 

and provides better control over environmental 

conditions that can affect research results. IVCs 

are also equipped with HEPA or similar air filters, 

which help control the number of microbes and 

allergens in the environment. However, even 

though IVCs offer better safety, researchers often 

use conventional cages because individually 

ventilated cages are more expensive [10]. 

In conventional cages, it is recommended 

to place water and food at one end or top of the 

cage, while the other end is left empty to be used 

as a place to urinate and defecate [12]. To 

enhance cage complexity and accommodate 

natural behaviors, researchers can introduce 

conical tubes, boxes, and climbing structures. 

To ensure optimal comfort, mice typically favor 

denser floors equipped with suitable bedding, 

such as wood shavings [13]. It’s recommended 

to refrain from employing grid or wire mesh 

flooring to prevent potential injuries. If the use 

of grid or wire mesh is unavoidable, a solid or 

padded area should be provided for the animals 

to rest, unless specific experimental conditions 

dictate otherwise, and approval from research 

ethics has been secured [14]. 

 

 
Kucic, M. 2023 The best mice cages for an ethical 

living environment [47]. 

 

Since these arrangements often cannot be 

realized in the laboratory, a conspecific grouping 

of mice is often adopted to fulfill their social 

interaction requirements. Group housing serves 

to promote their social life and their natural 

behavior like marking through their scents or 

digging [9]. 

Social compatibility is not guaranteed among 

all group members, and placing socially 

incompatible rats in a group setting can lead to 

issues such as aggression, chronic stress, injuries, 

and in extreme cases, death [8, 15]. Instances of 

aggression are more prevalent in male mice 

housed in groups as opposed to female mice, 

given the territorial nature of male mice [8, 9]. 

Due to mice having a nocturnal life cycle, 

the standard practice in mouse rooms is to 

uphold a 12-hour lighting cycle. It is 

recommended to maintain low light levels in 

their environment, especially for albino 

animals, as they are more susceptible to retinal 

damage due to bright lights [16]. 

These animals were highly sensitive to 

ultrasonic waves, which is a way for them to 

communicate. Various types of ultrasonic 

waves in the laboratory, such as water dripping, 

moving trolleys, and operating computers, 

could impact the behavior of mice [17]. As 

certain ultrasound sources, like laboratory 

equipment, may be challenging to eliminate, 

playing background music is suggested as a 

means to mask stress-inducing sounds [18]. It is 

recommended to minimize sudden sounds as 

they tend to increase disturbance. Additionally, 

such disturbance may increase the risk of 

erroneous behavior in caring for offspring or 

lead to cannibalism [14]. 

Mice should be housed in rooms that are 

between 20 and 24°C, according to UK Home 

Office Standards, and measures should be taken 

to keep the temperature stable at this range.[14] 

On the other hand, mice's thermoneutral range 

is 26°C-34°C, because of this, laboratory mice 

may suffer from cold stress if they aren’t given 

nesting materials to help them control their 

body temperature and establish a comfortable 

environment in their cage [19]. It is essential to 

provide enough nesting material so that mice 

can build functional nests, which can get as hot 

as thirty-two degrees Celsius. Since newborn rat 

pups are unable to control their body 

temperature on their own, this becomes very 

important [20]. 

Maintaining air quality in the mice room 

requires frequent air renewal, typically at a rate 

of 5-20x/hour. It is recommended to maintain 

relative humidity within 45-65% [14]. In the case 

of Individually Ventilated Cages (IVCs), the 

typical range for the number of air changes per 

hour is generally 25-120 times. It is important to 

note that in IVCs, the high-velocity air blown 

into the enclosure can potentially cause chronic 

stress and heat loss due to drafts [11]. Monitoring 

mice in an IVC for signs of discomfort is crucial. 

Indications that they react to high airflow involve 

alterations in nest location or the creation of 

barriers against strong winds with their bedding 

materials. If such behavior changes appear, we 

need to move the mice to a comfortable 

environment for them [12]. Poor environmental 

quality, can increase the risk of bacterial or viral 

infections in mice [4-5]. 
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SANITIZATION OF MICE CAGES 

All facilities, including culture rooms and 

hallways, must be cleaned regularly and 

disinfected appropriately at least once a week, 

except that bedding must be changed 

approximately twice a week. The cage to be 

replaced will be taken to the “Cage Changing 

Station” to be replaced and washed with special 

detergent and/or hot water [12, 21]. 

 

ENRICHMENT OF MICE CAGES 

Environmental enrichment is typically 

comprised of 3 primary components which are 

physical activity, cognitive stimulation, and 

social interaction. Enhanced physical activity is 

often facilitated by giving a running wheel to an 

enriched cage [21, 22]. Cognitive stimulation is 

achieved through the provision of a cage 

containing toys and tubes interspersed with 

obstacles. Social interactions increased as they 

were placed in groups [22]. 

 

RATS 

Laboratory rats are one of the types of 

rodents most widely used in research. Although 

generally docile, laboratory rats exhibit many of 

the behaviors observed in their wild 

counterparts. In their natural habitat, rats are 

social animals that live in large groups. 

Similarly, Norway rats are known for digging 

and inhabiting large tunnels. In laboratory 

settings, researchers observe analogous 

burrowing behavior in rats when suitable 

substrates are provided. To accommodate the 

instinct of rats to build tunnels or nests, 

researchers commonly furnish materials such as 

sawdust or other burrowable substances [23]. 

In their natural habitat, the tunnels are 

typically inhabited by males, females, and their 

young ones. While laboratory settings placed 

mice based on their genders. Male rats can be 

placed together, but it must be ascertained 

whether those placed in the same cage are 

aggressive towards each other or not, the most 

harmonious groups of males generally consist 

of siblings. If an injured rat is found in the cage, 

it must be ascertained what caused the injury. If 

fighting is suspected, the rat suspected of 

attacking must be isolated or moved to a 

separate cage [23]. 

Before giving birth, female rats often 

separate themselves from other groups and 

construct a nest. During the nursing period, 

female rats may exhibit aggression towards 

both other animals and their caregivers, 

necessitating isolation in a nursing cage before 

the birth process [18]. 

Rats are nocturnal animals, displaying 

heightened activity levels, particularly in the 

early evening and predawn hours [16, 24]. From 

an early age, rats display active behaviors such 

as fighting and chasing, which play a crucial 

role in forming social bonds. These bonds are 

further reinforced in adulthood through 

grooming, a significant aspect of attention, care, 

and social support within rat groups. Through 

grooming, adult rats attend to each other’s fur, 

fostering a cohesive and harmonious social 

atmosphere among them. These behaviors are 

crucial for maintaining group harmony and 

should not be misinterpreted as aggression. 

Rats regularly engage in auto-grooming as part 

of their routine, typically after waking up or 

eating. Additionally, mice may resort to self-

grooming as a coping mechanism when feeling 

anxious or threatened. Prolonged or irregular 

episodes of auto-grooming could indicate 

underlying stress or illness in the animal and 

therefore merit further investigation [25]. 

The primary means of interaction for mice 

is through the place where they live, 

predominantly through smell and touch. They 

utilize pheromones that appear in their urine 

and feces to communicate information and 

indications of anxiety or discomfort [26]. When 

cleaning a rat’s cage, it's essential to avoid 

spreading unfamiliar odors or odors from 

conspecifics (rats of the same sex), as they can 

potentially trigger anxiety or aggression in the 

rats [27]. 

Rats are omnivorous creatures. Rats can 

thrive when provided with appropriate care 

and housing. In laboratory settings, rats 

experiencing stress or anxiety tend to exhibit 

cautious behavior when encountering 

unfamiliar foods. They may approach the new 

item cautiously, taking small samples until they 

feel confident that it is safe to consume [28]. 

Due to their high intelligence, rats can be 

taught to collaborate during handling and 

various procedures. This training not only 

benefits the animal but also positively impacts 

its handler [29]. 

 

CHARACTERISTICS OF RAT CAGES 

The location of rats enclosure is just as 

important as the type of cage and its accessories. 

A good choice is on a room that’s not too loud 

or crowded but is still frequently used, and also 

avoid placing the enclosure in high-traffic areas, 

like hallways, to allow them some quiet time. 

They need around 8 to 12 hours of dark, quiet 

time each day. The minimum permitted cage 

size for adults under 600 grams is 28,28 cm for 

floor area, which increases to 38,73 cm for rats 

weighing over 600 grams. The height of the cage 

is 18 cm minimum. However, Traditional cages 

can cause uncomfortable positions for rats, as 

these cages do not provide enough space for 

natural behaviors like stretching and standing 
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upright. Rats usually adopt lateral stretching 

behavior to alleviate the negative impacts of 

conventional housing on their posture. 

Therefore, it is highly recommended to use taller 

cages (26-30cm) to allow rats a full range of 

natural movement [30]. 

 

 
Du, D. 2021. How big should a rat cage be? A rat 

cage size guide [48]. 

 

Over time, laboratories have increasingly 

embraced a cage referred to as “Double Decker” 

This cage is 38 cm tall and provides rats with 

additional space to engage in their behaviors. 

The effectiveness of this cage has already been 

evaluated in multiple studies conducted on 

animals previously housed in conventional 

cages, demonstrating its potential to enhance 

animal welfare in research settings. The 

traditional cage and the double-decker cage are 

made of the same material, plastic with a metal 

cover. The only difference between the two cages 

is their height. As the name suggests, the double-

decker cage is taller than the traditional one, 

making it more comfortable for the rats [31, 32]. 

Rats room upholds a 12-hour lighting cycle 

and makes sure that the room does not exceed 

50 lux. It is recommended to maintain low light 

levels in their environment, especially for albino 

animals, as they are more susceptible to retinal 

damage due to bright lights [33]. 

Rat's room temperature should be in the 

range of 20-24°C. They should also have 

appropriate nesting materials for them to regulate 

their body temperature effectively and engage in 

their natural nesting behavior. Just like any pet, 

rats kept in poor conditions are likely to develop 

health issues quickly. A dirty cage along with low-

quality bedding can heighten the risk of bacterial 

and viral infections in rats [14]. 

 

SANITIZING RAT CAGES 

Similar to other rodents, it’s essential to 

regularly clean cages or bedding that becomes 

wet or soiled, typically requiring replacement 

approximately twice a week. The used bedding 

and cages should then be taken to the cage 

changing station for proper disposal, and fresh 

bedding and cages should be provided [21]. 

Cleaning their cages could make them feel 

uncomfortable, not only because they usually 

clean the cages during the day when the rats are 

normally asleep, but because putting these rats 

in a new place can make changes in their 

pheromone communication [26]. 

 

RAT CAGE ENRICHMENT 

Rat's housing should be carefully designed 

to suit their natural behaviors, including their 

interactions, climbing, bitting, and digging. 

Providing substrate for bedding and insulation 

is crucial, with an appropriate depth that 

enables rats to engage in burrowing and 

foraging behaviors. Typically, rats prefer wood 

shreds for bedding in large particle sizes [35]. 

Depending on the availability and 

suitability of resources, each pen should ideally 

include a hut or holding box. Rats tend to prefer 

huts with a single entrance over tunnels that are 

open at both ends [36]. 

Similar to other rodents, rats have 

continuously growing front teeth throughout 

their lives, necessitating the provision of hard 

objects to chew on to prevent overgrowth. 

Usually, we provide them with hard pallets, 

wooden blocks, or sticks to chew to prevent the 

teeth from overgrowing [36–38]. 

Rats love to socialize, so it is best to provide 

them with a cage that lets them socialize more. 

Separating one rat from their cage can induce 

stress for the other cage mates. If isolation is 

necessary, efforts should be made to minimize 

the duration of the separation. Rats mother that 

nursing their kid usually choose to be kept away 

from their pups [39].  

Creating play and exercise areas is an effective 

way to enhance the well-being of rats, benefiting 

both their physiological and psychological 

health.[40] Rats Playgrounds can be easily fashioned 

using materials available in animal facilities, 

enriched with items like ladders, tunnels, ropes, 

and many more. Given their generally explorative 

nature, rats readily accept and engage with new 

elements in their environment [38, 40]. 

 

GUINEA PIG 

Just like mice and rats, guinea pig is also a 

social animal. They were usually very calm and 

typically exhibited peak activity during the 

daytime [41]. These animals produce a variety of 

sounds which serve as indicators of their mood 

[41, 42]. Guinea pigs are also neophobic, 

meaning they have a fear of new things, and 

they can become stressed when encountering 

unfamiliar people or objects [42]. 

Guinea pigs generally exhibit less 

aggression compared to other rodents. But 

males, also known as boars, can become highly 

aggressive toward each other if they have 

visual or olfactory contact with female pigs. 

Therefore, it is advisable to separate guinea 

pigs by gender at around three weeks after 

birth [14, 41, 42].
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GUINEA PIG CAGE CHARACTERISTICS 

Guinea pigs need appropriate room to 

roam, with separate spaces for a nest, bathroom 

area and food and water. In providing cages for 

guinea pigs we must pay attention to their 

needs in the macro and micro environment. 

Things in the macro environment that must be 

considered in developing optimal housing for 

guinea pigs are the location of animal rooms in 

the facility which ought to be distant from 

ranges of intemperate clamor and vibration 

since they have been demonstrated to cause 

physiological stress responses [41]. 

The design of the room ought to give 

sufficient space to encourage the development 

of staff carrying out animal care every day and 

the movement of personnel carrying out daily 

animal care errands, such as cleaning and 

changing cages. Ideally, the floor should slope 

gently toward a drain, although it should not be 

overly steep. While not essential, having a drain 

in the room can simplify cleaning procedures. 

Additionally, the presence of a sink with hot 

and cold water in the animal room greatly 

facilitates various activities [43]. 

All floor and wall surfaces, as well as sealed 

wall-floor joints and doors, must be constructed 

from materials capable of withstanding repeated 

disinfection procedures. The floor should facilitate 

the movement of equipment while also providing 

stable footing for animal care personnel. It should 

also ensure the safety of both personnel and the 

animals housed within the facility [41]. 

 

 

C&C Guinea Pig Cages. 2024.  Mesh and Grid 

Cages for Pets [49]. 

 

The cage must be spacious enough to 

accommodate the natural movements, body 

shape, and size of the breeding pair, as well as 

the mother and her offspring simultaneously. 

The material used for the cage should offer a 

smooth, non-porous surface, be easy to clean, 

withstand repeated disinfection procedures, 

resist corrosion, and be strong enough to hold 

guinea pig weight. Stainless steel and durable 

plastic are the most commonly used materials 

for cage construction. Their cage is usually 

constructed from stainless steel with a plastic 

molded bottom and bedding [41, 43]. 

The minimum cage size for guinea pigs 

weighing ≤ 350 g is 20 cm with a height of 17,78 

cm. For guinea pigs weighing > 350 g, the 

minimum cage size is a floor area of ≥ 25,5 cm with 

the same cage height of 17,78 cm. Guinea pigs 

with nursing mothers should also have the same 

size of ≥ 25,5 cm [41]. 

One of the cage systems commonly used for 

guinea pigs is the plastic “shoebox” cage. This type 

of cage is designed to facilitate easy provision of 

food and water and is straightforward to clean [44]. 

The housing design should adequately meet 

the guinea pig’s normal behavioral and 

physiological needs. The cage should enable the 

animal to stay clean and dry, ensure easy access to 

food and water, be free from sharp edges and 

potential hazards, and offer a safe environment [44]. 

Cage floors can be constructed from solid 

material, perforated material, or mesh wire. 

When using wire mesh floors, it’s important to 

ensure that the openings are large enough to 

allow urine and feces to pass through, yet small 

enough to prevent the guinea pig’s feet from 

getting trapped. Guinea pigs can reach an adult 

weight of up to 1 kg and have relatively small 

feet. Inappropriate wire mesh sizes can lead to 

pressure sores on the plantar surface of the foot 

(pododermatitis) in adults or bone fractures in 

young individuals. The recommended wire 

opening size is 75 mm x 12 mm [41, 42, 44]. 

Guinea pigs typically do not engage in 

jumping or climbing activities. For water supply, 

suitable options include bottles installed on the 

exterior of the cage or an automatic watering 

system. It's important to position the watering 

device above the level of the bedding and have the 

valve located outside the pen, as guinea pigs may 

play with their water devices and inadvertently 

flood their pen by placing bedding inside. When 

selecting a watering device, it's crucial to consider 

that guinea pigs do not readily adapt to new items 

in their environment. 

Therefore, newly acquired guinea pigs 

should be trained to use the watering system by 

gently guiding them to the device and touching 

their mouths to the water source several times 

daily for 2-3 days. There have been instances of 

guinea pigs dying from dehydration because they 

were not accustomed to using watering devices. 

It's advisable to rearrange familiar objects in the 

cage rather than introduce new ones [41]. 

Common bedding materials used for 

housing guinea pigs include paper products, corn 

products, and hardwood products, as they can be 

crushed, chopped, ground, or pelleted.  Softwood 

products are avoided due to their content of 

aromatic hydrocarbons, which can stimulate liver 

enzymes, increase the risk of cancer, and 

potentially impact research outcomes [42, 44]. 

Regardless of the material used, it should 

be virtually dust-free, as guinea pigs tend to 

dig with their noses in the bedding, and fine 

particles can be inhaled into their lungs.  Mats 

that are too small can  be  easily  ingested  or  
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become lodged in the guinea pig's genital 

opening, leading to infertility. Additionally, the 

bedding material should be absorbent to help 

reduce humidity and odors in the cage [41]. 

This animal is sensitive to hot temperatures. 

Guinea pigs have difficulty dissipating heat 

efficiently, which renders them susceptible to heat 

stroke. Indeed, environmental temperatures 

exceeding 24°C can induce heat stress or stroke in 

guinea pigs. Therefore, it’s recommended to 

house them in a room of 15-21°C, ideally within an 

open-floor enclosure to ensure adequate 

ventilation. Guinea pigs don’t do well under 

humid conditions. Dampness promotes the 

growth of mold in their hay and bedding and can 

make guinea pigs more prone to sickness [41]. 

 

SANITIZATION OF GUINEA PIG CAGES 

Weekly sanitation procedures should involve 

relocating animals to clean, disinfected pens 

equipped with fresh water and feed. This process 

can be conducted once every two weeks under 

appropriate conditions. Additionally, weekly 

cleaning and disinfection of room equipment, such 

as sinks and countertops, should be performed. 

Solid-bottom cages should have their bedding fully 

replaced, while dirty trays under hanging cages if 

used, should be disinfected weekly. Any cage found 

to be wet or heavily soiled should be replaced 

promptly. Furthermore, the cage rack should be 

swapped with a clean, disinfected one every month. 

Complete sanitation of the room should be carried 

out at least every six months [42]. 

Sanitation methods may differ among 

institutions, but it's generally recommended to 

remove visible organic materials like hair, food, 

bedding, waste, and urine. This can be achieved 

by brushing the surface and rinsing it with water, 

although detergent use can aid in this process. 

Stubborn urine stains may necessitate washing or 

soaking the cage or tray in diluted organic acid, 

commonly phosphoric acid or citric acid. 

Individuals undertaking these tasks should wear 

suitable protective clothing to prevent potential 

chemical or thermal injuries, including protection 

for the skin, eyes, and nasal passages [41]. 

Cage washing machines are commonly 

employed for cleaning and disinfecting cages and 

equipment. These machines utilize detergent, 

disinfectant, and hot water. Whenever chemicals are 

utilized as part of a sanitation regimen, it's important 

to thoroughly rinse this equipment with water as a 

final step to prevent exposure to the product. Rinse 

water temperatures of 82°C for 15 minutes are 

effective for disinfecting cages and equipment, as are 

lower temperatures over longer periods [41, 44].  

 

GUINEA PIG CAGE ENRICHMENT 

Animals should be housed in pairs, and single 

cages for guinea pigs are not allowed without special 

reasons. It is advisable to enhance the diet by 

incorporating fresh fruits and vegetables, like lettuce 

or carrots, to provide enrichment for the animals. 

Hand-feeding these treats can also help foster a 

positive relationship between the handles and the 

animal. It’s important to note that guinea pigs cannot 

synthesize sufficient amounts of vitamin C to meet 

their nutritional needs, so providing vitamin C-rich 

foods or supplements is essential for their health. It is 

highly recommended to maintain consistent food 

choices from a young age for guinea pigs, as they 

typically refuse to eat unfamiliar foods. Guinea pigs 

exhibit specific behaviors in response to their favorite 

food or handler, like emitting ‘tweaking’ 

vocalizations or performing a rapid jumping 

movement known as ‘popcorning’. These behaviors 

were related to their mood which can be an indicator 

of good husbandry [14, 41,42]. 

Hay plays a crucial role as a food enrichment 

for this animal, complementing the guinea pig's 

regular eating cycle. A deficiency in dietary 

components can result in repetitive behaviors like 

trichophagia (compulsive hair-eating). The quality 

of the hay needs to be good and not sharp [41]. 

Similar to other rodents, guinea pigs have 

continuously growing front teeth throughout 

their lives, necessitating the provision of hard 

objects to chew on to prevent overgrowth. 

Usually, we provide them with hard pallets, 

wooden blocks, or sticks to chew to prevent the 

teeth from overgrowing [41]. 

 

CONCLUSION 

 

Providing a comfortable home for 

experimental animals is a crucial aspect of animal 

care. Comfortable housing enables animals to 

develop, mature, reproduce, and exhibit normal 

behaviors in the laboratory while maintaining good 

health. Rodents, being social animals, benefit from 

companionship. Mice and rats, which are 

nocturnal, typically experience a 12-hour light-dark 

cycle in their rooms. While more active in the 

morning and evening, Guinea pigs also adhere to a 

12-hour light-dark indoor cycle. Cage sizes are 

tailored to each animal's specific needs to prevent 

stress and facilitate natural behaviors. The 

recommended room temperature for mice and rats 

ranges from 20°C to 24°C, while for guinea pigs, it 

should be between 15°C and 21°C. Environmental 

enrichment measures for rodents are essential to 

minimize stress and support their growth and 

reproductive success. Cages should be cleaned 

regularly, and disinfectants used in the facility 

typically include Quaternary ammonium 

compounds, Chlorine compounds, peroxygen 

compounds, and hot water (180°C). Alcohol can 

also be used, however, it has some disadvantages, 

such as not being effective against non-enveloped 

viruses or bacterial spores. 
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Table 1. Characteristics of the animal model for medical research 

 Mice Rats Guinea Pig 

Social 

behavior 

Social animal. However, it 

must be supervised because 

it has the potential to fight 

and cause injury. 

Social animal. They 

behave actively to build 

social bonds. Grooming 

others is a sign of 

socialization. 

Social animals are 

generally docile and 

non-aggressive 

compared to other 

rodents. They may 

respond to unfamiliar 

humans with fear. 

Social 

enrichment 

Increased physical activity 

is achieved with a running 

wheel. Cognitive 

stimulation with 

toys/obstacle tubes. 

Increased social 

interactions result from the 

number of mice living 

together in enriched cages. 

Rats are given substrate 

for bedding and insulation 

for digging and foraging. 

Hard objects are 

important to prevent 

overgrowth. Hard pellet 

diet to maintain long 

teeth. Play and sports 

areas are used for both 

physiological and 

psychological well-being. 

Hay is important for 

supplementing the diet, 

as well as encouraging 

natural foraging and 

grazing behavior. Hard 

material preparations are 

important to prevent 

overgrowth. A hard 

pellet diet is important 

for maintaining tooth 

length. 

Temperature Room temperature for mice 

is between 20–24°C. The 

thermoneutral zone of mice 

is between 26°C and 34°C. 

Room temperature for rats 

is between 20°C-24°C. 

Guinea pigs are 

sensitive to extreme 

temperatures. Their 

room temperature is in 

the range of 15-21°C, 

and the cage floor is 

open to provide good 

ventilation. 

Lighting Mice are nocturnal animals. 

The mouse room has a 12-

hour light-dark cycle. Light 

levels in the cage should be 

low to prevent retinal 

damage. 

Rats are nocturnal 

animals. The mouse room 

has a 12-hour light-dark 

cycle. Prolonged exposure 

to bright light can damage 

the mouse's retina. 

Guinea pigs are usually 

most active in the 

morning and evening. 

Lighting in the guinea 

pig cage should be soft 

and follow a 12-hour 

day-night cycle. 

Cage 

structure 

Cage size min. : 330 cm2, 

floor area min. : 60-100 

cm2, min-height: 12 cm.  

Min floor area for weight 

<600g: 800 cm2, weight 

>600g: 1,500 cm2. Min 

height. : 18 cm but 26-30 

cm is recommended. 

Cage size min. for 

weight ≤ 350 g: 387 

cm², weight > 350 g: ≥ 

651,5 cm². A mother 

who is breastfeeding: ≥ 

651,5 cm². Cage height: 

17,78 cm². 

 

ACKNOWLEDGMENTS 

 

We express our gratitude to Dr. Nany 

Khairunisa, who has consistently guided us 

throughout the completion of this journal. Our 

thanks also go to Dr. Nor Azlina, Miss Rodiah 

Mohd Radzi, and the animal research team at 

Universiti Sains Malaysia, who patiently taught 

us the fundamentals of proper animal 

management. 

 

 

REFERENCES 

 

1. Neff, E.P. 2021. Rats are on the rise. Lab Anim 

(NY) 50:205–208. Doi: 10.1038/s41684-021-

00812-0 

2. Daniali M, and Abdollabi M. 2023. Animal and 

computational models in toxicology and 

pharmacology. Encyclopedia of Toxicology 

Fourth Edition 1:489–494. Doi: 10.1016/B978-0-

12-824315-2.00038-5 



Tesalonika et al. (2024) Livest. Anim. Res. 22(3): 167-176 

175|https://jurnal.uns.ac.id/lar/index 

3. Hickman, D.L., Hickman-Davis, J.M., Peveler, 

J., and Swan, M. 2018 Management of Animal 

Care and Use Programs in Research, 

Education, and Testing, 2nd ed. CRC Press / 

Taylor & Francis, Boca Raton, Florida 

4. Cait, J, Cait, A, Scott, R.W., Winder, C.B., and 

Mason, G.J. 2022. Conventional laboratory 

housing increases morbidity and mortality in 

research rodents: results of a meta-analysis. 

BMC Biol. https://doi.org/10.1186/s12915-021-

01184-0 

5. Delaney, M.A., Treuting, P.M., and 

Rothenburger, J.L. 2018. Rodentia. Pathology 

of Wildlife and Zoo Animals 499–515. Doi: 

10.1016/B978-0-12-805306-5.00020-1 

6. Moreno-Jiménez, E.P., Jurado-Arjona, J., Avila, 

J., and Martín, M.L. 2019. The social 

component of environmental enrichment is a 

pro-neurogenic stimulus in adult c57BL6 

female mice. Front Cell Dev Biol. 

https://doi.org/10.3389/fcell.2019.00062 

7. Prepared by the Animal Facilities Standards 

Committee of the Animal Care Panel. 2021. 

Guide for Laboratory Animal Facilities and 

Care. ILAR J 62:345–358. doi: 

10.1093/ilar/ilac012 

8. Lidster, K., Owen, K., Browne, W.J., and 

Prescott, M.J. 2019. Cage aggression in group-

housed laboratory male mice: an international 

data crowdsourcing project. Sci Rep. 

https://doi.org/10.1038/s41598-019-51674-z 

9. Kappel, S., Hawkins, P., and Mendl, M.T. 2017 

To group or not to group? Good practice for 

housing male laboratory mice. Animals. 

https://doi.org/10.3390/ani7120088 

10. Kim, Y.H., and Lee, J.Y. 2023. Implementation 

of an Individually Ventilated Cage System 

Applying Air Conditioning Control Method. 

한국컴퓨터정보학회논문지 Journal of The 

Korea Society of Computer and Information 

28:1–12. Doi: 10.9708/jksci.2023.28.06.001 

11. Stover, M.G., and Villano, J.S. 2022. Evaluation 

of Various IVC Systems According to Mouse 

Reproductive Performance and Husbandry 

and Environmental Parameters. Journal of the 

American Association for Laboratory Animal 

Science 61:31–41. Doi: 10.30802/AALAS-

JAALAS-21-000079 

12. Makowska, I.J., Franks, B., El-Hinn, C., 

Jorgensen, T., and Weary, D.M. 2019. Standard 

laboratory housing for mice restricts their 

ability to segregate space into clean and dirty 

areas. Sci Rep. https://doi.org/10.1038/s41598-

019-42512-3 

13. Jackson, E., Demarest, K., Eckert, W.J., Cates-

Gatto, C., Nadav, T., Cates, L.N., et al. 2015. 

Aspen shaving versus chip bedding: Effects on 

breeding and behavior. Lab Anim 49:46–56. 

Doi: 10.1177/0023677214553320 

14. Home Office. 2014. Mice, rats, gerbils, 

hamsters and guinea pigs. In: Code of practice 

for the housing and care of animals bred, 

supplied or used for scientific purposes. Her 

Majesty’s Stationery Office. 

15. Cloutier, S., Wahl, K., Baker, C., and 

Newberry, R.C. 2014. The Social Buffering 

Effect of Playful Handling on Responses to 

Repeated Intraperitoneal Injections in 

Laboratory Rats. Journal of the American 

Association for Laboratory Animal Science 

53:161–166. PMID: 24602543; PMCID: 

PMC3966273. 

16. Peirson, S.N., Brown, L.A., Pothecary, C.A., 

Benson, L.A., and Fisk, A.S. 2018. Light and the 

laboratory mouse. J Neurosci Methods 300:26–

36. Doi: 10.1016/j.jneumeth.2017.04.007 

17. Beery, A.K., and Kaufer, D. 2015. Stress, social 

behavior, and resilience: Insights from rodents. 

Neurobiol Stress 1:116–127. Doi: 

10.1016/j.ynstr.2014.10.004 

18. Golledge, H. 2016. Comfortable Quarters For 

Laboratory Animals, 10th ed. Animal Welfare 

Institute, Washington DC. Doi: 

10.1017/S0962728600007922  

19. Škop, V., Guo, J., Liu, N., Xiao, C., Hall, K.D., 

Gavrilova, O., et al. 2020. Mouse 

Thermoregulation: Introducing the Concept of 

the Thermoneutral Point. Cell Rep. 

https://doi.org/10.1016/j.celrep.2020.03.065 

20. Leidinger, C.S., Thöne-Reineke, C., Baumgart, 

N., and Baumgart, J. 2019. Environmental 

enrichment prevents pup mortality in 

laboratory mice. Lab Anim 53:53–62. Doi: 

10.1177/0023677218777536 

21. Mutiarahmi, C.N., Hartady, T., and Lesmana, 

R. 2021. Use Of Mice As Experimental Animals 

In Laboratories That Refer To The Principles 

Of Animal Welfare: A Literature Review. 

Indonesia Medicus Veterinus 10:134–145. Doi: 

10.19087/imv.2020.10.1.134 

22. Ratuski, A.S., and Weary, D.M. 2022. 

Environmental Enrichment for Rats and Mice 

Housed in Laboratories: A Metareview. 

Animals. https://doi.org/10.3390/ani12040414 

23. Modlinska, K., and Pisula, W. 2020. The 

natural history of model organisms the 

Norway rat, from an obnoxious pest to a 

laboratory pet. Elife. 

https://doi.org/10.7554/eLife.50651 

24. Hawkins, P., and Golledge, H.D. 2018. The 9 to 

5 Rodent − Time for Change? Scientific and 

animal welfare implications of circadian and 

light effects on laboratory mice and rats. J 

Neurosci Methods 300:20–25. Doi: 

10.1016/j.jneumeth.2017.05.014  

25. Kalueff, A.V., Stewart, A.M., Song, C., 

Berridge, K.C., Graybiel, A.M., and 

Fentress, J.C. 2016. Neurobiology of rodent 

self-grooming and its value for translational 



Tesalonika et al. (2024) Livest. Anim. Res. 22(3): 167-176 

https://jurnal.uns.ac.id/lar/index|176 

neuroscience. Nat Rev Neurosci 17:45–59. Doi: 

10.1038/nrn.2015.8 

26. Inagaki, H., Kiyokawa, Y., Tamogami, S., 

Watanabe, H., Takeuchi, Y., and Mori, Y. 2014. 

Identification of a pheromone that increases 

anxiety in rats. Proc Natl Acad Sci U S A. 

111:18751–18756. Doi: 

10.1073/pnas.1414710112 

27. Patki, G., Atrooz, F., Alkadhi, I., Solanki, N., 

and Salim, S. 2015. High aggression in rats is 

associated with elevated stress, anxiety-like 

behavior, and altered catecholamine content in 

the brain. Neurosci Lett 308–313. Doi: 

10.1016/j.neulet.2014.10.051 

28. Modlinska, K., Stryjek, R., and Pisula, W. 2015. 

Food neophobia in wild and laboratory rats 

(multi-strain comparison). Behavioural 

Processes 113:41–50. Doi: 

10.1016/j.beproc.2014.12.005 

29. Leidinger, C.S., Kaiser, N., Baumgart, N., and 

Baumgart, Jan. 2018. Using Clicker Training 

and Social Observation to Teach Rats to 

Voluntarily Change Cages. J Vis Exp. Doi. 

10.3791/58511  

30. Makowska, I.J., and Weary, D.M. 2016. The 

importance of burrowing, climbing and 

standing upright for laboratory rats. R Soc 

Open Sci. https://doi.org/10.1098/rsos.160136 

31. Skinner, M., Ceuppens, P., White, P., and Prior, 

H. 2019. Social-housing and use of double-

decker cages in rat telemetry studies. J 

Pharmacol Toxicol Methods 96:87–94. Doi: 

10.1016/j.vascn.2019.02.005 

32. Wheeler, R.R., Swan, M.P., and Hickman, D.L. 

2015. Effect of multilevel laboratory rat caging 

system on the well-being of the singly-housed 

sprague dawley rat. Lab Anim 49:10–19. Doi: 

10.1177/0023677214547404 

33. Polosa, A., Bessaklia, H., and Lachapelle, P. 

2016. Strain Differences in Light-Induced 

Retinopathy. PLoS One. 1(6). Doi: 

10.1371/journal.pone.0158082 

34.  

35. Vogt, M.A., Geiger, L.M.J., Härtel, T., Follert, 

P., Palme, R., and Chourbaji, S. 2021. 

Evaluation of potential sustainable bedding 

substrates focusing on preference, behavior, 

and stress physiology in rats—a pilot study. 

Animals. https://doi.org/10.3390/ani11051375 

36. Harland, B.C., and Alford, J.C.D. 2020. 

Enriched Environment Procedures for 

Rodents: Creating a Standardized Protocol for 

Diverse Enrichment to Improve Consistency 

across Research Studies. Bio Protocol. 10 (11). 

Doi: 10.21769/BioProtoc.3637 

37. Abou-Ismail, U.A., Darwish, R.A., and 

Ramadan, S.G.A. 2014. Should Cages of 

Laboratory Rats Be Enriched Physically or 

Socially?. Glob Vet. 13:570–582. Doii: 

10.5829/idosi.gv.2014.13.04.85237 

38. Modlinska, K., Chrzanowska, A., and Pisula, 

W. 2019. The impact of changeability of 

enriched environment on exploration in rats. 

Behavioural Processes 164:78–85. Doi: 

10.1016/j.beproc.2019.04.015 

39. Ratuski, A.S., and Weary, D.M. 2021. A break 

from the pups: The effects of loft access on the 

welfare of lactating laboratory rats. PLoS One. 

https://doi.org/10.1371/journal.pone.0253020 

40. Hinchcliffe, J.K., Jackson, M.G., and Robinson, 

E.S.J. 2022. The use of ball pits and playpens in 

laboratory Lister Hooded male rats induces 

ultrasonic vocalisations indicating a more 

positive affective state and can reduce the 

welfare impacts of aversive procedures. Lab 

Anim 56:370–379. Doi: 

10.1177/00236772211065920 

41. Clemons, D.J., and Seeman, J.L. 2018 The 

Laboratory Guinea Pig. Boca Raton. 2 ed. Doi: 

https://doi.org/10.1201/b12886 

42. Donnelly, M. 2015. Guinea pigs. In: 

Comfortable Quarters for Laboratory Animals, 

10th ed. Animal Welfare Institute. 

43. Shomer, N.H., Holcombe, H., and Harkness, 

J.E. 2015. Biology and Diseases of Guinea Pigs. 

In: Laboratory Animal Medicine: Third 

Edition. Elsevier Inc., pp 247–283. Doi: 

10.1016/B978-0-12-409527-4.00006-7 

44. Balaguer, C.M., Capilla, A.C., Delgado, V.A.Z., 

and Macías, D.S. 2019. A comparison of the 

growth performance, carcass traits, and 

behavior of guinea pigs reared in wire cages 

and floor pens for meat production. Meat Sci 

152:38–40. Doi: 10.1016/j.meatsci.2019.02.012 

45. Quesenberry, K.E. and Donnelly, T.M.2020. 

Providing a home for 

mice. https://www.merckvetmanual.com/all-

other-pets/mice/providing-a-home-for-mice. 

46. Canadian Council on Animal Care Conseil 

canadien de protection des animaux. 2019. 

Canadian Council on Animal Care. 

https://ccac.ca/Documents/Standards/Guide

lines/CCAC_Guidelines_Mice.pdf. 

47. Kucic, M. 2023. The best mice cages for an 

ethical living 

environment. https://www.animallama.com

/mice/best-mouse-cages/ 

48. Du, D. (2021) How big should a rat cage be? 

A rat cage size guide. 

https://squeaksandnibbles.com/rat-cage-

size/ 

49. C&C Guinea Pig Cages. 2024. Gallery - C&C 

Guinea Pig Cages - Mesh and Grid Cages for 

Pets. 

https://candcguineapigcages.co.uk/gallery/

 


