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Summary

The frost resistance of diapausing pupae of the American silkmoth, Hyalophora
cecropia was examined with special reference to the relation of glycerol content to frost

resistance.
1. Pupae with glycerol content of more than 12mg/ml blood could survive freezing

at —30°C for one day (Fig. 1).

2. An injection of glycerol (3 per cent of fresh body weight) into the pupae was
found to be effective in increasing their frost resistance; glycerol injected pupae could
tolerate freezing at —70°C without any injury (Fig. 2), although one of the control insects
with glycerol content of 23.6 mg/ml blood survived freezing at the same temperature

without glycerol injection.
3. Some of the glycerol injected pupae could be kept alive in liquid nitrogen with



34 HIERES - PR

gradual three-step freezing. The pupae thawed from the super low temperature metamor-
phosed to adult moths although they failed to shed their pupal cuticles (Fig. 3).

4. In the large body of this insect, mechanical damage in frozen tissue resulting
from the difference of thermal contraction between pupal skin and underlying tissue seems
to be one of the main causes of injury at the time of cooling to liquid nitrogen tempera-
ture.

5. Exposure to cold for relatively long period of time is not necessary to produce a
high frost resistance in cecropia pupae. The role of mild chilling in increasing frost
resistance in overwintering insects was discussed from current knowledge on the behavior
of glycerol produced in these insects.
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