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designed to investigate the relationship of mitochondria to the control of cell growth
and death. We have found that under certain conditions rat parotid gland
mitochondria can generate free radicals, oxygen and aqueous-phase Ca++.
Treatment of cell cultures with a small number of these free radicals provides a
mechanism whereby relatively small changes in mitochondrial membrane potential
produce large effects on cell survival and death. It seems that the free radicals
themselves are related to the physiological function of the organelle but they are
not directly related to H+ transport. We will study the distribution of the free
radicals in the mitochondrial matrix and within the membrane. It is clear that the
source of the free radicals is the mitochondrial matrix and that they are unique to
this organelle. The mechanism of the production of free radicals and the structure of
the free radical will be determined. It is also clear that when free radicals are
generated in mitochondria, they can kill cells. In contrast to other systems, we do
not know how many free radicals must be present to kill cells. To obtain an answer
to this question we must determine the mechanism by which they kill cells.
Evidence indicates that the mechanism is via the depletion of intracellular Ca++
stores. These studies are also being extended to the HL-60 leukemic cell line. At
present, this cell has a diminished generation of free radicals and mitochondria that
are not permeable to Ca++. The mechanism of its survival is obscure. Our studies
with this cell indicate that the source of the Ca++ is in the Golgi and endoplasmic
reticulum. It is not clear that the source of the Ca++ is mitochondria. The
experiments are being extended to determine whether the Ca++ movement to the
mitochondrial matrix is mediated by an exchangeable Ca++ pool, the sarcoplasmic
reticulum or the Ca++ ATPase. If the Ca++ ATPase is responsible, then H+, K+ and
Ca++ ATPase activities will be measured in intact mitochondria isolated from the
different cell types. We have demonstrated that Ca++ depletion can induce
apoptosis. The mechanism by which this occurs is under investigation. One
possibility is via the modulation of the activity of pro-apoptotic proteins. The
expression of 6d1f23a050
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