
Indian Journal of Physiology and Pharmacology • Volume 68 • Issue 1 • January-March 2024 | 64

Short Communication

Assembling of a cost-effective and adaptable motorised 
rodent exercise wheel
Reshmi R1 , Suganthi V2, Rajaram S3, Malleshappa K4

1Department of Physiology, Government Medical College, Thiruvananthapuram, Kerala, Departments of 2Physiology and 3Pharmacology, Vinayaka Mission 
Kirupananda Variyar Medical College, Salem, Tamil Nadu, 4Department of Physiology, ESIC Medical College, Bengaluru, Karnataka, India.

INTRODUCTION

Exercise physiology has been a prominent and evolving leading topic of research for decades. 
The term ‘exercise’ yields a total number of 576,743 results in PubMed. After using the Boolean 
operator in PubMed, the search for rodents AND exercise yields 34673 results.

The types of exercises in the rodents include swimming,[1,2] plyometric exercises in jump 
cages,[3,4] resistance training,[5,6] endurance treadmills training,[7,8] High intensity interval training 
(HIIT),[9,10] voluntary wheel running and mazes.[11-14] In contrast to conducting experiments on 
humans, utilizing rodent exercise protocols proves valuable in acquiring tissues for proteomics, 
gene expression, and receptor expression studies.[15-26] The rodent exercise protocols have also been 
used for assessing rodent behaviour.[27,28]

Proteomics studies help to understand diseases, cellular processes, and potential drug 
targets.[15,16] Gene expression studies help researchers to understand how genes are 
regulated and their various roles in biological processes.[23,24] Receptor expression is 
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important, especially in exercise and cancer research 
using techniques such as Immunohistochemistry and 
Western blotting.[29,30]

The various rodent models can incorporate exercise 
protocols to evaluate rodent behaviour and investigate the 
impact of exercise across diverse disease conditions. Rodent 
behaviour studies include studies in social behaviour,[31] 
cognitive behaviour,[32] emotional behaviour,[33] spatial 
navigation,[34] sensory perception,[35] drug addiction and 
reward behaviour,[36] neurological and neurodegenerative 
diseases,[37] environmental and ecological studies[38] and 
reproduction and parental behaviour.[39]

The rodents have also been used for understanding the 
pathophysiology of various diseases such as Crohn’s 
disease,[40] neurodegenerative diseases,[41] depression,[42] 
rheumatoid arthritis,[43] diabetes mellitus,[44] Alzheimer’s 
disease,[45] amyotrophic lateral sclerosis,[46] Parkinson’s 
disease,[47] inflammatory bowel disease[48] and much more. 
Various rodent models are available for research, such as 
immunodeficient mice,[49] oncology mice,[50] humanized 
mice[51], and transgenic mice.[52]

The main rodent exercising instruments available are 
treadmills, which are quite expensive. Treadmills are usually 
preferred as the rodent exercising wheels are not motorized 
and the exercise will depend on the rodent’s instinct and 
biological requirement. Besides, it is not able to control the 
exercise duration, and it requires special housing to install 
voluntary wheels.

Since the cost of commercially available treadmills may go 
up to thousands of dollars, we constructed an alternative, a 
motorized rodent exercising wheel. This instrument helped 
us to do aerobic exercise in Wistar rats for specified hours in 
a cost-effective way.

MATERIALS AND METHODS

Figure 1 shows the prototype schematic diagram that was 
initially designed for the fabrication of the instrument. 
Figure  2 shows the schematic circuit diagram of motorized 
rodent exercise wheel. Figures 3-5 show the final product.

The materials required for the assembling of the rodent wheel 
are as follows.

Fan Bearing: Bearings are made up of rolling elements with 
inner and outer braces for linear or rotating shafts.

Threaded rod and stud bolts: It was used for securing fibre 
glass.

Hex nuts: Nuts of a hexagonal shape.

Round plastic bin: It was used as the wheel to allow rats to 
exercise safely.

Figure  1: Prototype schematic diagram of motorized rodent 
exercising wheel.

Round fibre glass: Fibre glass was cut according to the 
diameter of the plastic bin and attached to the outer diameter 
of the basin.

Double-sided tape: It was used to form grips on the basin for 
the rodents to do the exercise. The double-sided tapes were 
then covered with micropore tapes to prevent damage to the 
feet of the Wistar rats.

Europlug: It is a flat, two-pole, round-pin domestic AC power 
plug.

Timing belt: It was used to connect the shaft of the basin 
to the motor so that the basin would turn according to the 
speed of the motor.

Gear motor: A gear motor has an electrical motor and a 
gearbox, which can be used to adjust the speed and increase 
the torque. It was connected to a potentiometer to adjust the 
speed.

L clamp: It was used to hold the gearbox onto the wooden 
platform.

Wooden slabs: The wood used was beech wood. The size of 
the wooden slabs used was as follows: two pieces of 17 inches 
by 5 inches, two pieces of 6.5 inches by 5 inches, 12 pieces 
of 7 inches by 6.5 inches, and two pieces of 15 inches by 4 
inches.

The construction of the instrument started with a collection 
of the above materials. A  wooden slab served as a stable 
platform to support the weight of exercising Wistar rats, 
preventing any potential tumbling during their workout. 
It also served as an anchor for the gear motor, which was 
attached to the wooden slab with the help of clamps. The rod 
behind the basin was connected to the motor with a timing 
belt, which was held on a pulley to facilitate the revolving of 
the basin. The front open end of the basin was secured by a 
transparent fibre glass connected to the central rod by hex 
nuts. This ensured the visibility of the exercising rat and 
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also secured the rat inside the wheel. The switch and the 
regulator for controlling the speed were given on the side of 
the wooden platform. The inside of the basin was lined with 
multiple strips of double-sided tape. Each strip was then 
covered with micropore tape for the animal to get a grip 
while running.

SCHEMATIC CIRCUIT DIAGRAM OF THE 
MOTORIZED RODENT EXERCISE WHEEL

Figure 2 shows the schematic circuit diagram of the 
motorized rodent exercise wheel.

Centre-tapped full wave circuit: A center-tapped full wave 
rectifier uses a transformer and two diodes to convert the 
complete AC signal to a DC signal.

Centre-tap transformer: It provides two separate secondary 
voltages. This type of transformer configuration produces 
a two-phase, 3-wire supply. The secondary voltages are the 
same and proportional to the supply voltage so that the 
power in each winding is the same.

Capacitor: The capacitor is connected parallel to the output 
of the rectifier in a linear power supply. It decreases the ripple 
voltage components of the output and increases the DC 
voltage.

Resistor: The ballast resistor used here is used to limit the 
current through the LED and to prevent excess current that 
will damage the LED.

LED: It has been used to identify the on or off position of the 
switch and to identify the motor speed while adjusting the 
potentiometer.

Gear motor: A gear motor is designed with an integrated 
gearbox. Gear motors function as torque multipliers and 
speed reducers. Hence, it will require less power to move a 
given load, that is, the weight of the rat.

Potentiometer (regulator): It is connected to the ground 
(GND) and voltage common collector (VCC). The middle 
tap provides a voltage between VCC and GND.

One-way switch: This makes or breaks an electric circuit 
using two terminals.

AC input signal: The AC input voltage is rectified and 
turned into direct current.

RESULTS

The permission to conduct animal experiments was approved 
(IAEC/JMMC&RI/06/2019) by the Institutional Animal 

Ethics Committee (Reg no.1811/PO/Re/S/15/CPCSEA) 
of the Small Animal Research Facility of Jubilee Mission 
Medical College, Thrissur, Kerala, India.

Wistar Albino Rats were taken in for doing aerobic exercise 
using the motorized rodent wheel. The fibre glass on the basin 
was removed by loosening the hex nuts. One rat was placed 
inside the basin at a time. Care was taken not to hurt the tails. 
The fibre glass was then placed over the basin and screwed 
properly. The motor was then switched on. The rats had to walk 
as the basin began to turn to retain their horizontal position.

During the initial attempts, we found that the basin 
was slippery. Hence, it was modified by the addition of 
double-sided tape covered with micropore on the inner 
surface of the basin to protect the paws of the exercising 
animals.

Certain rats attempted to climb the shaft of the basin, 
prompting us to modify the apparatus by adding a cylindrical 
cover to the shaft, preventing the rodents from hanging onto 
the larger cylindrical surface. After the intervention was done, 
the animals were returned to their housing, having rat feed and 
RO water.

COST OF THE COMPONENTS FOR MAKING A 
MOTORIZED RODENT WHEEL

Table 1 shows the cost of the components for making a 
motorized rodent exercise wheel. 

Table 1: Cost of the components for making a motorized rodent 
exercise wheel.

Components Cost in Indian rupees

Centre tap transformer 380
Rectifier 150
Wooden slab 340
Bearing 160
Fibre glass 250
Regulator (potentiometer) 250
Gear motor 370
Motor stand 20
Thread case 15
Timing belt 40
Plastic basin 100
Thread rod 230
Led 5
Screws 30
Europlug 80
Dimmer 175
Miscellaneous: Double 
stick tape, case, glue, blade, m-seal

265

Total 2860 INR/32.24 USD
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 Video 1: Demonstration video of Wistar rat exercising in the rodent wheel.

Figure  5: Side view of the 
motorized rodent wheel.

Figure 2: Schematic circuit diagram of motorized rodent exercise wheel.

Figure 3: This image shows a Wistar rat exercising inside the 
motorized rodent wheel.

IMAGES OF THE INSTRUMENT
Video 1 demonstrates video of Wistar rat exercising in the rodent wheel. 

Figure  4: Full view of the motorized 
rodent wheel.
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DISCUSSION

This model is very cost-effective and can be made with easily 
available parts. The rats won’t be injured or exhausted during 
the experiment, and are more humane. The time required for 
adaptation to the exercise is very minimal. There is no need to use 
tail tickling, air puffs or electric shock to instigate the movement as 
the rats are obliged to move when the wheel starts to turn because 
it has to keep its horizontal position. The distance covered can be 
calculated, if required, using the perimeter of the basin and the 
number of revolutions per minute during each speed.

The limitations of the model are that it can accommodate 
only one animal at a time. Despite the inclusion of a 
regulator (potentiometer) in the circuit, its effectiveness 
was limited by the weight of the animals. The machine 
overheats after working for about 40  min. Improvisation is 
necessary to address these issues. Multiple units will have 
to be constructed for conducting experiments with a larger 
number of rodents. However, even constructing multiple 
units will be cost-effective compared to available machines.

CONCLUSION

The rodent exercise studies necessitate the use of highly-priced 
instruments. However, our endeavor to create a more economical 
model for rodent exercise has yielded remarkable success. Through 
innovative approaches and strategic resource allocation, we have 
managed to develop a cost-effective solution that maintains the 
integrity and efficacy of the research process while significantly 
reducing financial barriers. This achievement underscores our 
commitment to advancing scientific inquiry while promoting 
accessibility and affordability in experimental methodologies.
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