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Human neutrophils phagocytosing or stimulated
by soluble stimuli such as a synthetic chemotactic
peptide and the calcium ionophore A23187, reduce
molecular oxygen to reactive metabolites, such as
superoxide anion, hydrogen peroxide and hydrox-
vyl radicals. This respiratory burst, essential to
the cell’s bactericidal activity and significant in
the pathogenesis of some inflammatory diseases,
is catalyzed by NADPH Oxidase and results from
oxidation of NADPH generated via the
hexosemonophosphate shunt. The oxidase is con-
sidered to be composed of a flavoprotein and a b
-type cytochrome and its activity is defective in
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chronic granulomatous disease. The biochemical
mechanisms underlying the activation of the
NADPH oxidane which is dormant in the resting
cells are not well understood, but recest evidence
has implicated a model as follows: Occupancy of
receptors leads to activation of a GTP-binding
protein (G protein) and the activated G protein
then stimulates phospholipase C to cleave phos-
phatidylinositol 4,5 - bisphosphate into two
intracellular messengers 1,2-diacylglycerol and
inositol 1,4,5-trisphosphate, which activate protein
kinase C and release calcium from intracellular
storage sites, respectively. Increases in cytosolic
calcium levels may activate calcium calmodulin-
dependent protein kinase. The activation of
NADPH oxidase could thus result from protein
phosphorylation mediated by the protein kinases.
The regulatory model proposed herein may be rel-
evant to the stimulus-response coupling of other
cells.
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