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Tokio NEI 1962 Electron Microscopic Study of Microorganisms Subjected to Freezing and
Drying. II. Dynamic Observations of Coli Cells with 16 mm Cinematograph. Low Temperature
Science, Ser. By, 20. (With English résumé p. 100)
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Résumé

Escherichia coli was used as an experimental material to observe the process of subli-
mation of extracellular ice and dehydration of cellular water during drying after freezing.
Employment was made of the electron microscope with which were incorporated a special
cooling device and a 16 mm cinematograph.

The results obtained from careful study of the cinematographic recording are as

follows :

1) Generally speaking, it seems to be that the dehydration of cells begins after the
‘ complete sublimation of extracellular ice, as has been previously observed in Saccharomyces
cerevisiae.

2) In aqueous suspensions, the changes in cellular morphology such as swelling or
shrinking can hardly be seen in the shrunken cells during drying. Slight shrinkage can
be found in a very few cells retaining their original size and shape.

3) Neither shrinkage nor any other alteration in cells is observable in glucose-
suspensions during freezing and drying.

4) There are some differences in morphology of Escherichia coli and Saccharomyces
cerevisiae even under the same conditions of freeze-drying. Cells of both microorganisms
indicate a reasonable relationship between their morphology and function .aft‘er freeze-drying,
respectively.
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