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Summary

It was reported that ascites tumor cells of rat cooled rapidly to —30°C froze
intracellularly, however, the frozen cells appeared to be intact unfrozen ones. Since
the intracellular ice crystals considered to be too small to be visible under a light
microscope. This type of ice crystalization seemed to be innocuous to the living cells,
but its morphological aspects were still not known in detail.

In the present experiments, we attempted to observe the rapidly frozen cells elec-
tron microscopically using Bachmann et al’s spray-freeze-etching method modified by
us. Cell suspension was sprayed on a cooled brass disk in a cold room at —27°C in
order to freeze the cells rapidly. Numerous frozen droplets (about 100 gm in diameter)
thus obtained were fractured at about —90°C in a vacuum. The fracture surfaces were
replicated with platinum-paradium and carbon, and the replicas were observed under an
electron microscope.

Every tumor cell froze intracellularly but the morphological appearances of the
frozen cells differed from each other. Some of the cells were dehydrated in the proc-
ess of freezing. Ice formed in the dehydrated cells consisted of fine granulous crystals.
The sizes of the individual ice crystals in these cells were smaller than 0.05p¢m in
diameter. The other cells were not dehydrated on freezing and the sizes of the in-
tracellular ice crystals were frequently larger than 0.05 #zm. However, fine ice crystals
similar to that observed in the dehydrated cells were also observed in some of the
non-dehydrated cells which were considered to be cooled more rapidly than the others.

These fine granulous ice crystals observed in both dehydrated and non-dehydrated cells
seemed to be innocuous to the cells.



