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IDevelopment of a Physiologically Based ToxicoKinetic (PBTK) model
describing the bioaccumulation of a perfluorinated substance .

In rainbow trout (Onchorynchus mykiss) '

Alice Vidal2, Rémy Beaudouin®, Jeanne Garric 8 Marc Babut?
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PINERIS, Unité Modéles pour I'Ecotoxicologie et la Toxicologie (METO), parc ALATA BP2, Rue Jacques Taffanel, 60550 Verneuil-en-Halatte, France

* INTRODUCTION

Due to their unique physico-chemical properties, such as good thermic and chemical stability, perfluorinated compounds (PFASs) are ubiquitous in the environment and
bioaccumulate in aquatic organisms. However, mechanistic models explaining the PFAS fate are still limited in aguatic vertebrates. PBTK model is a powerful tool for
describing the absorption, distribution, metabolisation and excretion processes of xenobiotics.

This study aims to calibrate a descriptive PBTK model applicable to the perfluorooctane sulfonate (PFOS) in adult rainbow trout thanks to an experimental data
set (Goeritz et al., 2013).

* METHODOLOGY
STARTING MODELS

Nichols et al., 2004

Advantage: Dietary uptake modeled for
rainbow trout

PARAMETRISATION & CALIBRATION

« Many physiological parameters for rainbow trout available
« Calibration with data from Goeritz et al., 2013 - Visual fitting

Limitation: Not directly applicable to PFASs
Ng and Hungerbulher, 2013
Advantage: Applicable to PFAS

Limitation: Complex model implemented with
mammal protein parameters and absorption
from water only

EXPERIMENTAL DESIGN
(Goeritz et al., 2013)
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* DISCUSSION & PERSPECTIVES

* Fish growth and PFOS kinetics in organs fit well with data of Goeritz and al. (2013)
* Fecal elimination is shown to be an important elimination pathway of PFOS for rainbow trout exposed to contaminated food
However:
» There are still some uncertainties of elimination rates and elimination pathways
» The modeled kidney and liver elimination is faster than experimental data at the end of the experiment - Additional processes to consider, such as enterohepatic or urinary
reabsorption (PFOS-Oats bindings)
» The modeled blood elimination is faster than experimental data at the end of the experiment - Additional interactions to consider: PFAS-serum albumin and PFAS-L-FABP

Perspectives: Water temperature controls many physiological processes in fish. Since this variable is important for mechanisms of absorption, distribution and elimination
of contaminants, the present PBTK model will take into account variations of the water temperature
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