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Summary

Overwintering prepupae of the Japanese poplar sawfly were separately frozen at
—20°C with various cooling rates from 327°C/min to 0.4°C/min. In a cold room at
—20°C, frozen sections were made from these frozen insects. The frozen sections were
observed under a microscope.

1. With the increase in rate of cooling of the insect, an increase the number of intra-
cellularly frozen cells in fat-body of the insect was seen. The fat-cells of the visceral
layer, especially in the dorsal part, underwent intracellular freezing more readily than
that of the parietal ones. No ice was observed within the muscle tissue when the insect
was frozen at —20°C with a cooling rate of less than 15.4°C/min. The individual muscle
tissue as a whole was dehydrated and contracted as seen in an extracellularly frozen
cell. A similar type of frozen tissue was also observed in the ventral nerve cord which
was frozen at —20°C with a cooling rate of 0.4°C/min.

2. A very interesting relation was observed in the frozen-thawed insects between the
number of intracellularly frozen fat-cells and the mode of injury occurring upon
metamorphosis after thawing. When the prepupae were frozen with a cooling rate of
327°C/min, intracellular freezing invariably occurred in all fat-body cells. These frozen
prepupae invariably succumbed immediately after thawing. The frozen prepupae in
which almost of all the fat-cells in the visceral layer were frozen intracellularly but
not in the parietal ones could survive for about one month after thawing, but could
not pupate. When the prepupae were frozen with a cooling rate of 4.0°C/min, intra-
cellular freezing occurred in about 17 percent of the fat-cells in the visceral layer,
while all the fat-cells in the parietal layer froze extracellularly. After thawing, many
of these prepupae were able to resume development to adults. Upon emergence,
however, about half of the number could not shed their pupal skins and failed to appear
on the wing. The prepupae which were frozen with a cooling rate of 0.4°C/min could
resume metamorphosis normally after thawing. All fat-cells of these prepupae were

observed to freeze extracellularly.
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