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NOX enzymes are reactive oxygen (ROS)- producing NADPH oxidases, which are found in most
eukaryotic organisms and fulfill a large spectrum of physiological functions. Most mammals have
7 genes coding for NOX enzymes with different expression patterns and different activation
mechanisms. The most relevant physiological functions of NOX enzymes cluster around i) host
defense, ii) biosynthetic processes (e.g. thyroid hormone synthesis, crosslinking of extracellular
matrix), and iii) cellular signaling (e.g. reversible inactivation of protein phosphatases). Thus,
generation of ROS is not a pathological process in itself, however excessive ROS generation
through overshooting and inappropriate NOX activation may contribute to pathophysiology. Such
an involvement of NOX enzymes in disease processes is particularly well documented for
cardiovascular diseases (in particular NOX1), fibrotic diseases (in particular NOX4), as well as for
sensory impairments such as hearing loss (in particular NOX3) and loss of vision (various NOX
isoforms involved). Given the importance of NOX overactivity in certain types of redox diseases,
the concept of NOX inhibition as a novel therapeutic approach has been developed. At this
point, there are no inhibitors with a specificity for a single NOX isoform, however recently
developed molecules with NOX inhibitory activity have shown promising activities in animal
models of fibrotic and in cardiovascular diseases. The most advanced NOX inhibitor (GKT137831)

is presently investigated in a phase Il trial on diabetic nephropathy, a fibrosing kidney disease.
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