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Summary

Morphological observations were made on frozen erythrocytes. Thin-layered rabbit
blood sandwiched between a cover glass and a sheet of aluminum foil was frozen in an
isopentane bath cooled to —30, —50, or —-160°C, or in a liquid nitrogen bath. The
specimen was then dried or substituted with alcohol and embedded in methacrylate.
Replica or ultra-thin sectioned specimens were observed with an electron microscope.

The most predominant change of erythrocytes frozen at various temperatures were
as follows: At —30°C, most cells were extremely shrunken with irregular contours and
a few cells showed intracellular cavities; at —50°C, moderately shrunken cells and a few
intracellularly frozen cells were found; at —160°C, almost all of cells showed small but
numerous intracellular cavities; cells frozen in liquid nitrogen were mostly similar to
those frozen at —50°C. The percentage of the intracellularly frozen cells in specimens
was calculated by means of random sampling.

Some discussions on the mechanism of hemolysis resulting from freezing were made
from this morphological point of view.



