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Summary

The inactivation of a-ketoglutarate dehydrogenase complex (KGDC) by freeze-
thawing was examined along with alteration of membrane phospholipid in order to
elucidate the mechanism of {reezing injury in mitochondria.

The decrease in KGDC activity was dependent upon the rate of freezing. KGDC
activity in slowly frozen and thawed mitochondria decreased to 68% and further
decreased during incubation. This inactivation during incubation was dependent upon
the temperature and pH. Furthermore, when intrinsic phospholipase A was either
inhibited or stimulated, there was a respective decrease or increase in KGDC inacti-
vation. KGDC activity in mitochondria was markedly inhibited by exogenous venom
phospholipase A, and this inhibition was partially prevented with bovine serum albu-
min.

The activity of the partially purified KGDC decreased slightly after slow {reezing,
but remained constant during incubation. However, the activity of this enzyme com-
plex was markedly reduced when incubated in the presence of venom phospholipase A.



