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Abstract
Drug-induced kidney injury (DIKI) is a cause of drug development failure. Dogs represent a common non-
rodent animal model in pre-clinical safety studies; however, biomarker assays for detecting nephrotoxicity in
dogs are limited. To identify novel proteins and gain insight into the molecular mechanisms involved in
DIKI, we developed an assay to evaluate proteomic changes associated with DIKI in male beagle dogs that
received nephrotoxic doses of tobramycin for 10 consecutive days. Label-free quantitative discovery
proteomics analysis on representative kidney cortex tissues collected on Day 11 showed that the tobramycin-
induced kidney injury led to a significant differential regulation of 94 proteins mostly associated with
mechanisms of nephrotoxicity such as oxidative stress and proteasome degradation. For verification of the
proteomic results, we developed a multiplex peptide-centric immunoaffinity liquid chromatography tandem
mass spectrometry assay (IA LC-MS/MS) to evaluate the association of eight DIKI protein biomarker
candidates using kidney cortices collected on Day 11 and urine samples collected on Days -4, 1, 3, 7 and 10.
The results showed that most biomarkers evaluated were detected in the kidney cortices and their expression
profile in tissue aligned with the label-free data. Cystatin C was the most consistent marker regardless of the
magnitude of the renal injury while fatty acid-binding protein-4 (FABP4) and kidney injury molecule-1
(KIM-1) were the most affected biomarkers in response to moderate proximal tubular injury in absence of
changes in serum-based concentrations of blood urea nitrogen or creatinine. In the urine, clusterin is
considered the most consistent biomarker regardless of the magnitude and time of the renal injury. To our
knowledge, this is the most comprehensive multiplex assay for the quantitative analysis of mechanism-based
proximal tubular injury biomarkers in dogs.
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