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Summary

HeLa cells in a same visual field under a phase contrast microscope were followed
throughout the observation during freezing, thawing and post-thawing incubation to
clarify the relation between types of freezing and survival of the cells.

HelLa cells cultured on cover-slips were frozen at various rates of cooling, after the
culture medium was changed to calf serum. Frozen-thawed cells were cultured for one
day to observe their survival.

Cells seeded at —3°C and frozen slowly to —15°C survived extracellular freezing
with slow thawing. Cells cooled rapidly to —30°C froze intracellularly, and the internal
ice crystals could be observed under the microscope. These cells could not survive after
rapid thawing. Cells cooled very rapidly to liquid nitrogen temperature (—196°C), when
observed at —30°C, appeared to be intact as unfrozen cells. However, they were proved
to freeze intracellularly, since ice crystals gradually appeared within the cells during
slow rewarming. Though the frozen cells appeared intact as unfrozen cells, they could

not survive after rapid thawing.
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