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Résumé

Several experiments were undertaken to investigate the factors affecting the survival
of cells subjected to subzero temperatures. Yeast cells, Saccharomyces cerevisiae, suspend-
ed in distilled water were chosen as experimental organisms.

1) Unless the yeast cell suspensions were frozen, cells underwent no damage, even
if they were at subzero temperatures; that is, in the supercooled state. Although they
were not affected during the initiation of freezing (by seeding) at —1.0°C and —1.5°C, the
percentage survival of cells gradually decreased as the temperature was lowered; 90% of
the cells survived at —5°C whereas only about 20% remained at —40°C. Survival curves
thus obtained seemed.exponential. '

2) When the specimens were frozen to desired temperatures between —5°C to —75°C
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at various rates of cooling which ranged from 0.05°C/min to 1000°C/min, the cells frozen
at the cooling rates of about 0.5°-10°C/min showed the highest value in survival.

3) The survival in cells kept at given constant freezing temperatures between —5°C
and —40°C gradually decreased with the duration of freezing. However, at a freezing temper-
ature of —40°C, practically no decrease in the cell survival was found.

4) The specimens, treated to a two-step freezing which included a primary freezing
to some specific temperature followed by a transfer to liquid nitrogen, showed different
values in cell survival, depending upon the primary freezing temperatures ; the cells, trans-
ferred to liquid nitrogen from the higher temperatures in primary freezing, survived less
than those cooled from the lower temperatures.

From the observations as described above, it is assumed that the location and the
configuration of ice crystals formed in the cell suspensions resulting from chosen cooling
temperatures and cooling rates plays an important role among the factors affecting the
cell survival after freezing and thawing. '



