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Résumé

In order to clarify the relation between their glycerol contents and frost-resistance,
examination was made of several overwintering insects, including an adult ant and six
species of lepidopterous larvae and pupae.

In non-frost-resistant pupa of a giant silk worm, Philosamia cynihia pryeri, no
glycerol was detected. Bodies of remarkably frost-resistant insects, the larva of the
European corn-borer and the pupa of the swallow tail, have been known to contain
glycerol.  In mid-winter their glycerol contents reached about 4% for the former and
about 2% for the latter based on their fresh body weight. Pupae of Papilio xuthus, a
butterfly allied to the swallow tail, were shown to have about 0.5%:' of glycerol, however,
their frost-resistance was very low. Of ten pupae frozen at —5°C for 5 hours four
survived and resumed their development, but the imaginal tissue was formed only in
the anterior half of their pupal bodies. In spite of the relatively large glycerol content,
evaluated as about 2 to 3%, a carpenter ant Camponolus obscuripes obscuripzs was found
to be a “freezing-susceptible” insect. After a body freezing at —10°C for 2 hours most
of the ants were killed. A few of them revived with a feeble moving of their legs, but
they could not walk and all died within a few days. On the other hand, two species of
butterfly larvae, namely Sasakia charonda and Hestina japonica, were found to survive
freezing at —15°C for a full day without any glycerol in their body. In all insects
examined no appreciable amount of polyhydric alcohol other than glycerol was detected.

Using the dehardened prepupae of a slug caterpillar, Cuidocampa flavescens, and
the pupae of Philosamia both in and after diapause, the direct effect of glycerol upon
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the frost-resistance of the insects was examined. In each of the insects glycerol of
about three per cent of body weight was injected into the body cavity, and then they
were subjected to freezing. As a result of this experiment no enhancement in their
ability to resist freezing was found.

It seems, therefore, that some insects in which a certain protoplasmic change has
probably occurred in their cells can survive freezing, and that only in such insects the
glycerol contained in their body may be effective in increasing their frost-resistance.



