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            Abstract
The Predictive Safety Testing Consortium's first regulatory submission to qualify kidney safety biomarkers revealed two deficiencies. To address the need for biomarkers that monitor recovery from agent-induced renal damage, we scored changes in the levels of urinary biomarkers in rats during recovery from renal injury induced by exposure to carbapenem A or gentamicin. All biomarkers responded to histologic tubular toxicities to varied degrees and with different kinetics. After a recovery period, all biomarkers returned to levels approaching those observed in uninjured animals. We next addressed the need for a serum biomarker that reflects general kidney function regardless of the exact site of renal injury. Our assay for serum cystatin C is more sensitive and specific than serum creatinine (SCr) or blood urea nitrogen (BUN) in monitoring generalized renal function after exposure of rats to eight nephrotoxicants and two hepatotoxicants. This sensitive serum biomarker will enable testing of renal function in animal studies that do not involve urine collection.
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                    Figure 1: For carbapenem A–treated rats, correlation of urinary ELISA and MesoScale Discovery biomarker levels with histomorphologic change.[image: ]


Figure 2: Correlation of urinary MesoScale Discovery biomarker levels with histomorphologic change for carbapenem A-treated rats.[image: ]


Figure 3: Correlation of urinary ELISA- and MesoScale Discovery-derived biomarker levels with histomorphologic change in gentamicin-treated rats.[image: ]


Figure 4: ROC curves for the inclusion and exclusion analysis with eight different nephrotoxicant studies and two different hepatotoxicant studies from Novartis.[image: ]


Figure 5: Levels of S-cystatin C, BUN and SCr observed in individual animals.[image: ]


Figure 6: Levels of S-cystatin C, BUN and SCr observed in individual animals.[image: ]
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