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A New Treadmill and Its Application to Exercise Training in Rats

Shoji MASHIKO and Masashige SUZUKI

The most common methods employed in physical fitness studies on laboratory animals
involve swimming, running on rotary cage, or running on treadmill. The treadmill method
is the most widely-used method, but experience has shown that it has the following
disadvantages :

1) Because of the employment of electric stimuli, the laboratory animal is subjected to
stress other than that resulting from the exercise itself.

2) Only a small percentage of the total number of animals available can be selected for
use in the training group.

3) The animal is apt to sustain injuries on the tail or feet.

The above defects were made clear in earlier studies, where it was observed that the
food intake and body weight of training animals tends to be smaller than that of sendentary
animals. This tendency differs markedly from that observed in human beings.

In attempting to avoid these defects, we have designed and constructed a new treadmill
and applied it to preliminary experiments. Ordinary treadmills have been constructed so
that the animal is forced to run on the outer surface of the rotating helt, but with the
new treadmill, the animal runs on the inner surface of the rotaing belt between the wheels
driving the belt.

Three weeks old male JCL:SD rats (456~55g) were. used. They were divided into
training group and control group of six rats each at random and fed ad libitum. The
animals were kept in an environment of controlled temperature (23:2°C) and humidity
(70:10%). They were alternately subjected to periods of light (0700~1900 hrs) and darkness
(1900~0700 hrs). Treadmill exercise was conducted during the dark period from 2000 to
2100 hrs. For an-initial 4-day period, the training rats were allowed to grow accustomed
to the device. They were trained six days a week (Sunday excluded) over a period of
about ten weeks, for a total of 59 days. During each training bout, the rats were first
run for 25 minutes, accelerating to their maximum speed, and then run another 30 minutes
at 90~95% maximum speed (a steady run). On the last day of each training week, the
steady run was continued for 2 hours. Body weight and food intake were measured over
the entire experimental period.

Results were as follows:

1) The rats were shown to run well with the new treadmill, and, despite the random
selection, none of the rats were found to be unsuitable for running.

2) There was no difference in weight increase between the two groups.

3) The food intake of the training rats was slightly greater than that of the controls.

4) The training group displayed a steady increase in running performance over the first
four weeks, after which performance remained steady or declined slightly.

'5) At the end of the experiments, the weight of the internal organs (heart, liver, lungs and
adrenals) of the training rats were greater than the weight of those in the control group,
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but there was no statistical significance except adrenals.

It is very interesting that the training group consumed slightly more food than the
control group while the weight increase of the two groups was approximately the same.
This may be attributed in part to smaller stimuli external to the exercise itself in the new
treadmill than in the ordinary treadmill. This indicates that the new treadmill is a superior

instrument for use as a training device.
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Fig. 1. Diagrams of the ordinary (A) and
new (B) treadmill.
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Fig. 2. Photograph of the new treadmill.
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Table 1. Organ weight of rats after 59 days
training period. Values are mean =+ SE.
*Significantly different (P<0.05)

o, _ Organ weight
%= body weight X100

Group
Organ
Non—trained Trained
ieart .
g 1.1240.044 1.12+0.063
% 0.28+0.012 0.29+40.013
Lungs
g 1.47+0.038 1.63+0.156
% (.37+0.009 0.44+0.049
Liver
g 13.414+0.495 14.07+1.049
% 3.3940.153 3.70+0.151
Adrenals
mg 46.2 +£38 *63.0 +£51
% 0.01+0.001 0.01+0.001
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