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Homeothermal animals such as human and rats regulate their body temperature
by behaviors under abnormal thermoenvironments. Rats produce an energy by behav-
iors like a muscular exercise to maintain an adequate body temperature, because
rats, unlike human, cannot put on clothes to prevent a release of heat from body
under a low temperature. The purpose of this study was to know changes in spon-
taneous behaviors such as wheel~running, water-drinking, and food-taking of rats
without any places for escape from circumstances of lower temperatures.

METHODS

Male Jcl:Wistar rats of 5-6 (younger), 11-12 (young), and 23-24 (adult)-wk-
old were purchased from a commercial breeder. Each animal was housed individually
in cages attached to running wheels of 1 m in circumference for 5-7 days until
circadian rhythm was stabilized. Amount of drinking water was counted in drops
(one drop was equal to 0.05 ml) by a drinking meter. Number of wheel-revolutions
and amount of water were recorded. Food taken by an animal in a day was weighed
at 10 o'clock. Four rats in each age group were exposed to 22, 15, 9, and 4 °C,
in turn, for 2 days at the same temperature in a thermoregulatory room. Light-
dark situation was 12:12 (light period: 6-18 o'clock, dark one: 18-6 o'clock). All
data were statistically analyzed by Student's t-test. Significant differences in
the activities of wheel-running and water—-drinking of groups exposed to lower
temperatures in an each 3-hr-segment of 15-18, 18-21, 21-24, 24-3, 3-6, and 6-9
o'clock, were compared with the corresponding values of control groups at 22 °C.

RESULTS AND DISCUSSION

Wheel-running: Wheel-running (motor) activities of both younger and adult
rats exposed to 22°C were showed in a similar circadian pattern, but the value
of total activity in the younger group was about 7 times of the adults. Although
the total activities of young and adult groups were increased with falling tem-
peratures, younger animals showed the highest values in the total activity at 15
°C, which was not so low a temperature. Larger increases in the activity of all
age groups were observed in 3-hr-segments through a night, especially from 1 to
9 o'clock. These results suggest that adult rats might make physical exercise to
produce an energy for maintenance of their body temperature under environments of
lower temperatures and that younger ones might not have enough ability to produce
the energy for adequate body temperature. The latter fact was explained by results
in the following experiment: the younger group on the 1lst and 2nd days during ex-
posure to 4 °C did not indicate any changes in the activity, but the activity was
gradually decreased with passing days after the 3rd exposure day. Furthermore,
other results showed that the amount of food taken by younger animals in a day was
markedly increased with falling emperatures. These results suggest their immature
behavioral ability to regulate the body temperature.

Water—drinking: Although the water-drinking activity of younger rats exposed
to 22 °C, showed similar values through the dark period, the periods showing high-
er activity were shifted from early morning to midnight with aging. The patterns
in circadian rhythm of water-drinking in all the age groups were changed to more
flatter ones with falling temperatures. Total amounts of drinking-water were not
changed in all groups at temperature above 9 °C and in younger and young groups
even at 4 °C, but its amount in the adult one at 4 °C was decreased by less than
a half of the control value. Thus, the effects of lower temperatures on the water-
drinking activity were less than those on the wheel-running activity of rats.
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