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Activation of white blood cells by nanosecond pulsed electric fields and its
application to the effective utilization of donated blood
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White blood cells play a vital role in the defence of the human body from
infection, and neutrophils are the most abundant type of white blood cells. Stimulation of
neutrophils with nanosecond pulsed electric fields (nsPEFs) can induce neutrophil extracellular trap

(NET) formation, which is extrusion of chromosomal DNA and various intracellular bioactive
molecules and serves as a defence mechanism against infection. In this study, we analyzed the
mechanism for the nsPEF-induced NET formation and identified the threshold of electric fields and
the requirement of both calcium influx and electrical actions for NET induction. Because neutrophils

and other types of white blood cells in donated blood are not effectively utilized, our results
pave the way for the release of bioactive molecules from neutrophils in unused donated blood

samples.
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