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We have performed a series of experiments closely evaluating the effect of preconditioning on subsequent ischemic kidney injury in an attempt to learn more about the pathophysiology of the injury process. We have developed a model whereby prolonged protection against ischemia is afforded by prior transient ischemia due to renal artery occlusion or obstruction of the ureters. Using this approach inducible nitric oxide synthase (iNOS) has been implicated as an important protective factor. When the kidney is preconditioned to injury by ischemia, activation of JNK and p38 is markedly reduced, as is activation of their upstream MAPK kinases (MKK7, MKK4 and MKK3/6). By contrast, activation of ERK1/2 and its upstream MAPKK activator, MKK3/4, is unaltered by preconditioning. Thus, the relative ratio of ERK1/2 activation to JNK or p38 activation is enhanced in the preconditioned postischemic kidney. Using a method referred to as GeneCalling, a restriction enzyme based method to determine differentially expressed genes, mRNA was isolated from kidneys of mice 8 days after ureteral obstruction, 8 and 15 days after bilateral ischemia, and from sham operated control animals. This procedure identifies bands by size, measures their intensity, and queries a database for genes that are represented by each particular band. We identified 37 genes that were upregulated and 22 genes that were down-regulated consistently in the three protected conditions. Of particular interest, because of the potential for pharmacological intervention, are the proteins that play a role in complement activation, inhibition of leucocyte infiltration, and regulators of apoptosis.

