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Summary

Extremely hardy cells from winter twigs of mulberry tree can withstand rapid
immersion in liquid nitrogen from room temperature and subsequent rapid rewarming
in water at 35°C. The application of the rapid cooling and rewarming method for
maintaining viability at super-low temperatures is limited to the hardy materials which,
if cooled slowly, can resist freezing below —20°C. However, it was found that even
the less hardy cells which could not resist slow freezing below —10°C could survive
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immersion in liquid nitrogen and subsequent rapid rewarming, provided that they were
previously treated with an isotonic or a slightly hypertonic glucose solution and were
blotted to remove the glucose solution, before immersion in liquid nitrogen. The other
solutes such as sucrose, erithritol, xylitol, betaine, lactoamide, trimethylamine-N-oxide,
and methioninesulfoxide were found to give nearly the same protection as glucose to
the cells against the injury caused by the rapid cooling and rewarming method.

In the tender cortical cells which cannot resist freezing above —5°C, it is neces-
sary to prefreeze the cortical cells further at —5°C after treatment with an isotonic or
a slightly hypertonic glucose solution for maintaining their viability in liquid nitrogen.

The protective action of these solutes may be attributed to the ability to prevent
the fatal intracellular freezing in the treated cells following freezing of the medium in
the process of rapid cooling.



