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Summary

In an attempt to elucidate the mechanism of ice crystal formation within cells by

freezing, the relationships between preliminary dehydration and rates of cooling and the

cell membrane permeability to water were investigated. Escherichia coli cells, aerobically

and anaerobically cultured, were used as materials.

With the increase in cell dehydration by exposure to hypertonic solution, a decrease

in the possibility of intracellular freezing, resulting in an increase in survival rate, was

seen. In such freeze-thawed cells, higher permeability and lower rates of cooling resulted

in a higher survival rate.

It was therefore ascertained that the possibility of intracellular ice formation depends

upon the relationships between the velocity of dehydration due to cooling and the

permeability to water of the cell membrane,
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