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Platelets are essential for haemostasis and are among the most labile of transfused blood products, undergoing degenerative changes under blood bank conditions. The signalling processes in platelet ageing are incompletely understood, although mitochondrial membrane functions including calcium homeostasis have been postulated to play a role [1]. The aim of this study was to investigate the relation between mitochondrial cell death pathways and stress signals in ageing platelets in vitro, using calpain inhibitors and A0-1-530, a lipophilic antioxidant developed from a flavonoid scaffold, which is rapidly incorporated into cells and targets the mitochondrial compartment.
Platelets (40-50ml) from irradiated pooled preparations from 44 healthy donors were transferred to 6-8 400ml gas permeable aphesis packs (Fresenius Kabi) and stored 2-20 days under blood bank conditions with continuous agitation at 20-24°C. Stress signals associated with vascular disorders, including peroxide, and potential antagonists of these (antioxidant flavonoids, calpain inhibitors) were added to platelets 2 days after collection, and mitochondrial function (mitochondrial membrane potential, δψm) and caspase-9 activity (Promega), were analysed 2,5,7,9 and 12 days after collection (Leaver et al 2006).
Over the 12-day incubation period, there was a decline in platelet count, hypotonic shock response (HSR), pH, δψm, and increased caspase-9 activity. Incubation with the oxidative stress signal tert-butyl-hydroperoxide (0.1-100μM) was associated with dose dependent decreases in platelet count, HSR, pH, and δψm. Incubation with calpain inhibitors calpeptin (50-500μM), MG-132 (5-50μM), ALLN (5-15μM), and flavonoid A-01-530 (0.5-1.5μM), was associated with dose-dependent protection against age-associated decreases in platelet cell death signalling, implicating oxidative signalling and intracellular calcium flux in degenerative pathways of platelet cell death. 
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