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Summary

Ascites tumor cells of rat, MTK-sarcoma III, were suspended in a 0.85% NaCl
solution. They were cooled rapidly to temperatures between —20°C and —40°C, and
were held at these temperatures for 1 or 10 minutes. Microscopic observation revealed
that the tumor cells froze translucently at temperatures below —20°C, but they could
survive freezing at —30°C for only 1 minute after rapid freezing. The tumor cells
seemed to suffer salt injury in comcentrated NaCl solution within a short time during
freezing, especially at temperatures slightly above the eutectic point of NaCl solution
(—21.8°C).

The tumor cells were suspended in a 0.85% NaCl solution containing 5% or 10%
glycerol. They were frozen rapidly to various temperatures from —20°C to —50°C
and held at these temperatures for 1 or 10 minutes. In the presence of glycerol, almost
all tumor cells blacked out immediately after rapid freezing at temperatures above
—30°C. This darkening was fatal to the cells. Some extracellularly frozen tumor cells
could survive freezing at —20°C for 10 minutes, but not at —30°C even for 1 minute in
a 0.85% NaCl solution containing 10% glycerol. Lower concentrations of glycerol were
insufficient to prevent the injury of concentrated salt solution during freezing. No
tumor cells in a 0.85% NaCl solution containing 5% glycerol could survive rapid freezing
at the various temperatures examined.

It was indicated that low concentrations of glycerol contained in ascites tumor cells
was highly injurious to cells frozen intracellularly, since glycerol might well accelerate
the recrystallization of fine ice crystals formed within the cells by rapid cooling.
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