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Résumé

Microorganisms are known to get damaged by the treatment of freeze-thawing or
freeze-drying, as is the case with various kinds of plant and animal cells.

It is the object of this study to investigate the mechanism of cell injury caused by
freeze-thawing or freeze-drying from morphological and functional points of view. Bacillus
megatherium was used as an experimental material, for it is large compared with other
bacteria and is adapted for clear perception of cytological structure.

Morphological examinations were conducted by employing the method of stainning
specific for each cell constituent:

1) Cell wall and separate : Improved Bisset’s method modified by substitution of
0.059, Victoria-blue for 1¢9% methyl-green;

2) Cytoplasm: 1% basic fuchsin;

3) Nucleus: Smith's method (modified Robinow’s).

For observing the functional change the following tests were carried out:

1) Cell survival immediately after the treatment was measured by the plate-count
method; ;

2) O,consumption rate of treated cells was determined by the use of Warburg's
manometer.

3) Incorporation rate of P* into cells was measured by using G. M. counter and
distribution of P* in the cells was tested by means of autoradiography and Ninhydrin
stainning.

The morphological changes caused by the treatment of freeze-thawing or freeze-
drying were as follows:

1) Various degrees of injuries of cell walls were observed, for instance, cell debris
which were intensely damaged and lost their original forms or cells which looked like
normal but were slightly hurt as inferred from the photomicrograph showing some cell
components around the cell walls. Especially in freeze-dried samples many shrunken
cells and few longitudinal cracks in the ordinary-shaped cells were observed.

2) The morphological changes of cytoplasm, such as swelling, exfoliating, shrinking,
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lacking or cracking, were found even in the cells, of which the cells were scarcely
damaged.

3) Change in stainability of cell by various dyes was produced: cytoplam came
out to be more deeply stained by Victoria-blue and more faintly by fuchsin than in the
case of normal cell. )

4) Nucleus did not show any remarkable morphological change but could easily be
stained by a brief pretreatment with HCl on account of increased permeability.

The results obtained through some examinations on functional changes were as
follows : '

1) Cell survival showed gradual decrease as freeze-thawing was repeated. The
survival immediately after freeze-drying was similar in number to the case of the cells
subjected to freeze-thawing but once.

2) O,consumption of the treated cells also diminished with repetition of freeze-
thawing.

3) The rate of incorporation of P* was decreased by treatment. P* was absorbed
by the repeatedly frozen cells more rapidly at the initial stage of incubation but the
total quantity of P* absorbed by the treated cells was less than by the normal cells.

4) By freeze-thawing or freeze-drying water-soluble substances became easily
extractable.

In short, Bac. mega. is markedly influenced by freeze-thawing or freeze-drying. It
is to be inferred that cells are more or less morphologically and functionally damaged
due to destruction of cell membrane, increase in permeability, elution of cell components,
injury of synthetizing system in cell metabolism and so on caused by such treatment.
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