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In thalassemia, the synthesis of one or more globin chains is defective
leading to an imbalance of the globins which causes unmatched chains to attach to
the red cell membrane resulting in oxidative damage to the thalassemic erythrocyte
membrane. The resultant exposure to reactive oxygen species may lead to a number
of membrane changes including lipid peroxidation, protein cross-linking, protein
fragmentation and inhibition of ion transporting enzymes. Accumulation of calcium
and defective function of the Ca’*-ATPase in thalassemic erythrocyte, namely, high
activity and loss of response to calmodulin have been reported. Since Ca**-ATPase
is responsible for the regulation of calcium homeostasis in red cells, we have studied
the effects of the oxidative stress process on erythrocyte plasma membrane Ca”'-
ATPase in order to mimic the properties of thalassemic enzyme. We have treated
normal red blood cell membrane with diamide, tert-butylhydroperoxide and calpain.
Activity of Ca**-ATPase was measured by a coupled enzyme method. The results
indicated that diamide and tert-butylhydroperoxide inhibited Ca®*-ATPase activity,
both basal and stimulated with calmodulin, and did not produce Ca**-ATPase
activity that resembled the thalassemic condition. Treatment with calpain activated
basal Ca**-ATPase activity and abrogated response to calmodulin stimulation,
properties that resembled the thalassemic condition. We also studied the effects of
combination of calpain and diamide on Ca®*-ATPase activity based on the
hypothesis that oxidation and proteolysis may have occurred together in thalassemic
red cells. We found that diamide treatment resulted in loss of Ca**-ATPase activity
of calpain-digested enzyme, both basal and calmodulin-stimulated. Similarly,

calpain could not activate diamide-oxidized Ca®*-ATPase activity.
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