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Résumé

As a result of studies which have been made to investigate the effect of freezing
and thawing on bacteria by the use of the method of determining the viability and re-
spiratory activity of Escherichia coli, it was recognized that the respiratory activity of
the frozen-thawed bacterial suspensions obvicusly increased in spite of the survival-rate
decrease due to low temperature injury.

It was therefore attempted to carry out the experiments in view of clarifying the
mechanism of such an apparently conflicting phenomenon.

As the bacterial suspensions were frozen and thawed repeatedly, the respiratory
activity progressively increased during the first several repetitions, and then decreased
until its total actvity was lost at the fortieth freeze-thawing, while the survival rates
were gradually reduced throughout the whole process.

From another experiment, it was confirmed that the bacteria, which had been
brought to death from the damage caused by various kinds of physical or chemical
treatments, such as heating, acid or alkaline chemical, lost their ability to consume
oxygen.

The inference drawn from these facts was therefore that, the dead bacteria in
frozen-thawed suspensions had no respiratory activity.

It was further demonstrated (i) that neither the substance such as respiratory en-
zyme nor the substance to be suppcsed to accelerate the respiration, was discovered in
the supernatant obtained by centrifuging the frozen-thawed suspensions; and (ii) that
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the respiration of the living cells in the untreated control suspensions was considerably
activated, when the dead cells which had been destroyed by the some treatment and
consequently showed no respiratory activity were added to the control suspensicns.

The oxygen-consumption rate of the suspensions, frozen and thawed 10 or 15 times
repeatedly, indicated a value similar to that of the model suspensions, prepared by ad-
ding the dead cells, which had been deprived of respiratory activity by freeze-thawing
repeated 40 times, to the untreated living cells, the number of which was the same as
in the 10 or 15 times frozen-thawed suspensions.

Varicus kinds of substrates, i.e. glucose, malic acid, lactic acid, formic acid and
succinic acid, were added to the frozen-thawed suspensions and their respiratory activity
was compared with that of the control suspensions. The amount of oxygen consumed
by the frozen-thawed suspensicns proved to be less than that of the control when glu- '
cose or malic acid was added but greater when lactic, formic or succinic acid was added.
Besides, the respiration of the treated bacteria was more markedly inhibited than that
of the untreated bacteria by cyanide, while, on the contrary, the former was less in-
hibited than the later by urethan.

From the above-mentioned experimental results, it might be concluded that the
increase of oxygen-ccnsumption of the frozen-thawed bacterial suspensions is due to the
enhancement of activity of the respiratory enzymes in living cells, which arises nct
from the direct action of freeze-thawing but from the existence of the dead cells,
produced by freeze-thawing, acting as substrates for the surviving cells.



