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ON THE APPLICATION OF VARIOUS METHODS EXPRESSING
THE INTENSITY OF CHEMICAL
THERMO-REGULATION

Sun Re-vone

(Brological Department, Peking Nermal University)
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The intensity of chemical thermo-regulation is usually cxpressed by means of the
degree of mctaboelism increase with a decrease of the environmental temperature, ie.,
taking the minimum metabolic rate (oxygen comsumption} in critical temperature as 10072,
and expressing the increased oxygen consumption per 1°C in percentage of the minimum
rate (KanaGyxos, 1957). But cother authors consider that oxygen consumption in any
selected temperature may be taked as 100% (CaomuM, 1952). This method of ex-
pressing provokes doubtfulness and so we propose to express the intensity of chemical
thermo-regulation by means of absolutc increase of oxygen consumption per 1°C instead
of percentage increase. 'The absolute increase is considered to be more accurate.

In our study of oxygen consumption of the two voles (Microtus arvalis Pall. and
Clethrionomys glareolus Schr.), we obtain thc following conclusions (Cyap JKy-iog,
1958): The degrees of increase of oxygen consumption pcr unit body weight with a de-
crease of the environmental temperature are ncarly equal in both smaller and larger voles,
and this is shown by the paralielness of oxygen consumption curves for all groups (fig. 1).

Presumbly, we have three parallel curves a, b, ¢ expressing the increment of the
oxygen coﬁsumpfion with a decrease of environmental temperature (fig. 3A). If we ex-
press the intensities of chemical thermo-regulation by mecans of percentage increase, we
obtain three different curves: c¢’, the highest; b’, the intermediate; and a’, the lowest
(Fig. 3B). ‘The application of this method leads, therefore, to the inadmissible conclusion
that the intensity of thermeo-regulation is greater in the larger animals than in the smaller
ones. If howcver we express it by means of absolute increase, we get the three curves
a”, b”, ¢” combined, ie, all the same intensity of chemical thermo-regulation (fig. 3C).
This lead to the conclusion: There is a higher metabolic rate for the smaller animals
than for the larger ones, and the intensities of their chemical thermo-regulation are
acarly egual.

After comparing the physical aspects of thesaffwo expressing mcthods, it becomes
cvident that the inadequacy of the first method consists in the confusion of the two dif-
ferent concepts: the increasing ability in thermo-production (intensity of chemical thetmo-
regulation) and the supporting ability of the body temperature (general ability of thermo-
regulation), The latter is influcnced by the former, bur they are not the same, because
the general supporting ability of the body temperature is also conditioned by other factors.
In addition, the first method confuses the increasing ability in thermo-production of living
organisms with the passive thermal output of non-living bodies.

Our conclusion is that it is nccessary to replace the percentage expressing method
of the increase in oxygen consumptlion per 1°C as intensity of chemical thermo-regulation
by the absolute expressing method.



