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Summary

In sea urchin egg cells the resistance capacity to extracellular freezing instantly in-
creases at the time of fertilization and then gradually decreases before the mitotic apparatus
is formed in the cell. A cytochemical observation in the egg cell seems to suggest that the
behavior of protein-bound SH groups is responsible for increasing cellular frost-resistance.

Egg cells of the sea urchin, Strongyrocentrotus nudus were used as material. Test-
tubes containing 0.5 ml of egg suspension in sea water were cooled in a refrigerator in
which egg suspension usually began to freeze spontaneously within some five minutes.
Upon freezing the cooling rate in the freezing suspension was always less than 1°C per
minute, at which rate egg cells of S. nudus never froze intracellularly®. In this way egg
cells in suspension were subjected to freezing after 0 (unifertilized control), 1, 2.5, 5, 10,
30, 60 and 90 minutes respectively from the time of insemination. The freezing tempera-
tures ranged from —20°C to —25°C and the duration of freezing ranged from 3 to 24
hours. After the freezing for the pre-determined periods of time, test-tubes were removed
singly and each of them was re-warmed slowly in air at room temperature. Some of the
results of these freezing experiments are presented in Fig. 1. in which the percentage
survival is figured on the basis of number of intact cells counted under microscope just
after thawing. Most of these intact cells could normally resume their development except
unfertilized eggs in which the formation of fertilization membrane could be seen after
insemination, but normal cleavage rarely took place. It is apparent in Fig. 1 that upon
fertilization the frost resistance in the egg cells very rapidly increases. Besides, under
severe conditions of freezing, the high frost-resistance in fertilized eggs reaches a maximum
within about 5 minutes after insemination, then begins to decrease as the development
proceeds. Besides, in the cells in which cortical change had been artificially induced by
urea treatment, too, a remarkably high frostresistance was found (Fig. 1).

By use of a mercaptid-forming azodye a cytochemical staining method'® was applied
to the egg cells (Fig. 2). The stainability in egg cytoplasm promptly increased upon fer-
tilization. Before the mitotic stage the colour intensity was nearly uniform in the entire
cell except the nucleus which which was not deeply stained. The astral centers and spindle
during mitosis were stained deeply. At telophase, however, they lost their deep colour.
It must be here noted that the colour intensity in cytoplasm is highest within about 10
minutes after insemination and then apparently decreases as the development proceeds.
The egg cell in which the cortical change was artificially induced by urea treatment,
showed a distinct increase in the stainability of cytoplasm (Fig. 2).



