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Summary

Ascites tumor cells of rat, MTK-sarcoma III, were frozen rapidly to liquid nitrogen
temperature and the frozen cells were electron microscopically investigated. Small asci-
tes drops containing tumor cells were taken on the cupper-supports and cooled at
various rates between 16°C/sec and 800°C/sec. The frozen drops were fructured at a
low temperature (about —100°C) in vacuum, and the fructure surfaces were replicated
with platinum-paradium and carbon. The replicas were observed under an electron
microscope. ;

In the suspensions cooled at 16°C/sec, a large number of very fine ice crystals (about
0.03 2 in diameter) were formed in the cells which shrunk by dehydration during freezing.
While, in the suspensions cooled at rates faster than 300°C/sec, the shapes and the sizes
of the frozen cells were almost the same as unfrozen ones, that is, the cells were scarcely
dehydrated during freezing. In these cells the sizes of small ice crystals formed were
larger than that observed within the cells cooled at 16°C/sec, namely, 0.1 ¢ and 0.05 ¢ in
the suspensions cooled at 300°C/sec and 500°C/sec respectively. Intracellular ice crystals
were observed to become gradually smaller at higher cooling velocities. We found again
very fine intracellular ice crystals (about 0.03 #) in the suspensions cooled at 800°C/sec.

Frozen cells could revive after rapid rewarming, when the suspensions were cooled
at 16°C/sec and 800°C/sec. These results suggest that the cells could survive intracellular
freezing, if the intracellular ice crystals were too small to be injurious to the cells during
freezing and thawing.



