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Résumé

As a rule, the excised tissue of some marine bivalves is frost resistant. The gill

pieces of oyster can withstand extracellular freezing for more than 10 days at —10°C,
but only for 30 minutes at —30°C. However, if they have previously been treated for
only 30 minutes with sea water containing 5% glycerol (by volume), they can survive
freezing at —30°C for 4 days. Besides, on the small gill pieces treated in this way and
prefrozen for 30 minutes at —30°C, the ciliary beating always regains its full activity

even after a direct immersion in liquid oxygen. However, in the gill pieces treated in
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quite the same way but prefrozen at —20°C, the beating never recovers after the rapid
cooling. Even without any glycerol treatment, the gill pieces prefrozen at —30°C for 30
minutes, as a rule, regain some of the béating activity of their ciliary cells. In the cells
of gill piece frozen extracellularly, the most injurious temperature range in which a fatal
injury occurs within some ten minutes, seems to lie between —40°C and —50°C.

It is therefore reasonable to suppose that the cells prefrozen at —20°C and immersed
in liquid oxygen, probably have been killed by intracellular freezing which is caused by
rapid cooling. However, in the cells prefrozen at —30°C, any water may hardly cry-
stallize even when cooled rapidly down to a super-low temperature. Since the extra-
cellular freezing is considered to be a mode of dehydration from living cell, —30°C
might certainly be ragarded as a temperature at which the easily freezable water is
almost entirely dehydrated from the cell interior by the formation of ice outside.

Judging from the freezing conditions in sea water, it seems unlikely that the process
of injury caused by extracellular freezing on marine invertebrates is quite the same as
that described by the workers on mammalian erythrocyte.

Luyet's method by extremely rapid cooling and thawing to enable survival from
freezing at super-low temperature was also applied on molluscan gill pieces. This was
succesful only in the fine gill filament of Muwiilus. In this case the process of cell
freezing may assumably be different from that in the case noted before.



