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Summary

In order to elucidate the mechanism of freezing injury sustained by the mito-
chondrial membrane, one of the most important intracellular membraneous structures,
changes in the oxidation systems were examined under various freezing conditions The
results obtained from this experiment are as follows.

1) Mitochondrial respiration (State III) was more or less hindered by freeze-
thawing, depending upon the cooling rate; the respiration rate decreased as the cooling
rate became slow. In comparison to substrates of succinate and a-ketoglutarate, the
most noticeable reduction of the respiration rate was found in the latter substrate in
slow freezing.

2) Mitochondria, suspended in hyper- (0.5 M) and hypotonic (0.1 M) sucrose solution,

showed no change in respiration in comparison to the suspension in isotonic solution,
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except for the fact that the respiration with a-ketoglutarate was reduced by rapid
freezing.

3) In the examination of the effect of addition of NAD* in the assay system, the
oxidation rate of a-ketoglutarate was accelerated after slow freezing, whereas no change
was seen in the control and rapidly frozen-thawed specimens.

4) The activity of a-ketoglutaric dehydrogenase showed a higher reduction by slow
freezing than by rapid freezing. According to the centrifugation test of the frozen and
thawed specimens it was shown that there was no release of a-ketoglutaric dehydro-

genase into the supernatant fluid.



