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Summary

All specimens of Paramecium caudatum examined were killed by slow freezing

down to —10°C and manifested autolysis in a short time after thawing. To investigate

the

mechanism of this death by freezing, ultrastructural changes caused by freezing

were examined in the control group and in freeze-substituted and frozen-thawed speci-

mens.

The most remarkable change observed in the frozen specimens was the intracellular

discharge of trichocysts and disturbance of their orientation. Severe damages were also
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observed in both macro- and micro-nuclei and food vacuoles.

LA O RS

were observed.

These facts suggest that the paramecia are frozen extracellularly and the intracellular
discharge of. trichocysts and membrane damage of food vacuoles might be the main

factor of death by freezing.
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Mitochondrion, endoplasmic
reticulum and other small organelles were slightly injured. No intracellular ice cavities.
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