Mathematical Representation of Drug-Induced Crystal
Nephropathy Using a Quantitative Systems Toxicology Approach
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A PBPK model i thyl veol and it The crystal nephropathy model was validated using the extended ethylene glycol administration protocol published in
e TERESE NG FAY NS B YR AT lIbey 2009 [4]. RENAsym predictions of the number of crystals (below left) replicates the oxidative stress generated by the

tabolit lycoli id, gl li id, and li :
MELADOTIEES S1YLOTIE atld, glyoxytic ac . ang Hxallc crystals (below middle) as well as the serum creatinine elevations induced by ethylene glycol administration (below right). [2] Corley RA et al., Toxicol Appl Pharmacol.
acid was constructed using GastroPlus® Version 2011 Feb 1;250(3):229-44. doi:

9.8 to inform oxalate concentrations in the kidney 357 116 10.1016/j.taap.2010.10.011
tubule. Precipitation of calcium oxalate, crystal
disposition, crystal uptake by tubular cells, cell
death due to crystal induced oxidative stress, and
crystal clearance was then parameterized using
published data in mouse and rats. The
parameterized model was then validated using
data that measured oxidative stress and kidney
injury induced by an extended course of ethylene
glycol intake.
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