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... CONCLUSION

* Cisplatin-mediated toxicity in rats at cellular and system
levels in healthy and pathologic states were studied

... INTRODUCTION

* Acute kidney injury (AKI) is often initiated by cellular | o A PBPK model was built and optimized to the observed plasma and kidney concentration of cisplatin.
toxicity of proximal tubule epithelial cells (PTEC) when

exposed to nephrotoxic drugs such as cisplatin. * |In vitro measurements of oxidative stress and mitochondrial dysfunction were collected by Cyprotex and translated into inputs for RENAsym. using a quantitative systems toxicology model of drug-
induced acute kidney injury (RENAsym).

» Cisplatin-mediated toxicity ranges from mild PTEC injury * The model representation was optimized to cellular measurements (ROS and ATP) in rats treated with cisplatin at 5mg/kg.

to cellular death via several cellular damage . . . . - | | . * Cellular injury as well as renal hemodynamic responses
mechanisms in association with doses of cisplatin. o At 5.mg/.kg, S|mulat|on. results of GFR, and fraction of V|§ble neph.rons and PTEC !n cisplatin mediated rats match well with the observed data were represented in RENAsym and validated with
on filtration rate and histopathology scores of tubules with necrotic cells, respectively. oreclinical cellular measurements and organ-wide

 The pathophysiology of cisplatin-induced AKI (cellular,
neurohormonal, and hemodynamic) resulting in

impaired filtration is a complex process which has not _ ) _
been completely understood. » Rat treated with cisplatin at 5 mg/kg * Oxidative stress generated by cisplatin can explain the

observed AKI; the mitochondrial dysfunction signals

" REMASYm has been developec a2 @ quattitative systems observed in vitro require _further ~mechanistic

toxicology model for the prediction of drug-induced AKI — investigation to better understand their role in cisplatin-

by translating cellular-level in vitro mechanistic data to e e oSO ) T e s s | e

toxicity data in rats treated with multiple doses of

* The level of predicted urinary Kim-1 at 5mg/kg reflects a delay implemented in the regeneration model of PTECs during AKI which is not well <ot
cisplatin.

supported by Kim-1 data but agrees with the level of GFR loss and serum Cre increase.
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 AKI injury level and regeneration of PTEC will be
| ] | reexamined for future versions of RENAsym to improve
R | our prediction of functional and urinary biomarkers
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* OQur aim is to predict cellular and hemodynamic %
responses of cisplatin-induced AKI across species and at °
multiple doses using RENAsym.

t
[2)]
R
o l |
PTC Average RNS/ROS
& w
ge ATF d m

Kidney C
N ~
—_
- th o ;
I m ™
u
4 ]
»
_p_ —
Kidney average BCr
= =
=]

<
[y

o
P

S s e s e 1 : : ; across multiple doses of cisplatin.
Time (day) Time (week) Time (hour) Time (week)
;  Simulated populations rather than the baseline
— S G N e oy individual can help us explain the inter-individual
16 Okada (2017)

umanes
Al Fayi (2020}
+  Rubera (2013}

o
)

variability and variability in biomarker data.

uelkheir (2016)

E 14 - + Humanes (2012)
Rubera (2013)
12 - v Al Fayi (2020}

B
Lo}
1

* This work demonstrates that RENAsym is a promising

— T | /\/\ tool to predict the incidence of nephrotoxicity and
I S | | contribute to better understanding of the mechanisms
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 Compared to 5 mg/kg cisplatin where PTC loss is substantial, 2.5 mg/kg cisplatin in rats predicts a mild injury with almost full recovery of PTCs
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* RENAsym is a multiscale model which represents the

RPTEC life cycle, bioenergetics, and immune responses PTC RNS/ROS

to drug-induced toxicity. These cellular injury -
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* The renal hemodynamic responses of drug induced
RPTEC injury were represented in RENAsym and
characterized for humans and rats treated with
nephrotoxic drugs including cisplatin.
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