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Summary

When the unfertilized egg cells of the sea urchin were extracellularly frozen at
temperatures below —15°C and thawed, two types of cytolysis, white and black type,
were observed. Black cytolysis took place in the process of both freezing and rewarming,
while white cytolysis occurred only during thawing. At temperatures around —15°C,
the number of black cytolysed cells increased in freezing cells, as the period of freezing
time was lengthened. If freezing cells were cooled down to temperatures below —17.5°C,
cells invariably underwent black cytolysis.

After a short period of extracellular freezing in the egg cells, white cytolysis was
very apt to occur in the process of rewarming. As the rate of rewarming was increased,
the number of white cytolysed cells increased. The rewarming process was necessary
to cause white cytolysis.

Since a similar eflect may be expected on the egg cells in sea water between the
process of freeze-thawing and that of the exposure to hypertonic and then hypotonic
salt solutions, experiments were conducted at room temperatures with egg cells sus-
pended in various concentrations of NaCl solution. Cell volume decreased to a minimum
as the concentration of the media increased to 1.5M, it remained nearly constant tiil
the concentration approached to 1.75M. At the concentrations above 1.75M, cell vol-
ume increased rapidly with simultaneous occurrence of black cytolysis. Even in the
media with a concentration below 1.75M, black cytolysis gradually took place in the
suspended cells if they were in NaCl solution for a long time. The number of black
cytolysed cells increased as the period of suspension in NaCl solution was lengthened.
Black cytolysis also appeared in the process of transferring the egg cells to isotonic
NaCl solution from hypertonic ones.

The amount of protein bound SH groups was estimated with two types of cytolysed
egg cells produced by extracellular freezing and thawing and unfrozen ones. However
no difference was observed among these three groups of egg cells.

From these facts, at least the following factors may be involved in the cytolysis
of egg cells resulting from an extracellularly freeze-thawing; irreversible change of
the plasma membrane caused by intense dehydration and the effect of concentrated salt
solution, and osmotic lysis by a rapid enterring of water into the injured cells, although
the lethal temperature of extracellularly freezing egg cells is much lower than that
expected from the lethal salt concentration in the medium in which the egg cells are

suspended.



