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Approach

Study objectives

Combination of experiments and modelling.

Project aiming to improve our understanding of the toxicokinetics of perfluoro-
alkyl substances (perfluorooctane sulfonate - PFOS, perfluorohexane sulfonate
and perfluorononanoate - PFNA) in fish, using the rainbow trout

(Onchorynchus mykiss) as model species.

Ultimately, the model developed should account for the influence of

environmental factors, and to be predictive.

First steps (current status):

Experiments at 7°C, 11°C and 19°C:
e sub-adult trout (15 months old, =300 g at the start of
exposure)

e water temperature 7 °C, 11°Cand 19 °C
e exposure for 28 to 42 days; depuration for 28 to 35
days.

Sampling and analysis:
e blood, liver, kidney, viscera, brain.

e physiologically-based toxicokinetic model (descriptive): uptake is assumed to e food
occur through respiration and diet, elimination hypothetically occurs through * water

feces, urine and gills.

e analysis UHPLC/ MS-MS (MRM mode)

e influence of water temperature on PFOS uptake and elimination.

Modelling approach:
e trout physiology based on Nichols et al. (1990) and
Grech et al. (2019);

(.../...)

Model design (developed on experimental data at 19°C)

e spiked food: PFOS, PFHXS and PFNA 500 pg kg1 dw each

(Oncorhynchus mykiss)? Environ. Sci. Pollut. Res. 26 (16) 16355-16365

Basic model: exposure through diet only.
Additional hypotheses:

— enterohepatic cycle

— absorption / elimination through the gills

Calibration at 19°C = cardiac output adjusted according to
Arrhenius law.

Good fit to experimental data (below)
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Predicted (line and coloured area) and observed (dots;
black = means of five individuals in grey) PFOS
concentrations in organs, using Model 0. Coloured
areas represent the 95 % credibility intervals
computed from the posterior distributions.
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e gsrowth accounted for;
e g priori information on plasma:tissue partition coefficients
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e PFAS TK parameters obtained by Bayesian inference using our
experimental data

Influence of water temperature modelled on the basis of
Arrhenius law.

Processes concerned:

e fish growth

e cardiac output and ventilation rate fitted or based on
literature data.

e organ perfusion rates

e absorption rates

e clearances

e blood:tissue partition coefficients

Nichols JW, McKim JM, Andersen ME, Gaggas ML, Clewell lii HJ, Erickson RJ. 1990. A
physiologically based toxicokinetic model for the uptake and disposition of waterborne

organic chemicals in fish. Toxicol. Appl. Pharm. 106:433-447

Grech, A., Tebby, C., Brochot, C., Bois, F.Y., Bado-Nilles, A., Dorne, J.L., QuiFnot N.,
Beaudouin, R., 2019. Generic Physmloglcally-b_ased toxicokinetic modelling for fish:
Integration of environmental tactors and species variability. Sci. Tot. Environ. 651, 516-531

Goeritz |, Falk S, Stahl T, Schafers C, Schlechtriem C. 2013. Biomagnification and tissue
distribution of perfluoroalkyl sulSstan_ces (PFASs) in market-size rainbow trout
(Oncorhynchus mykiss). Environ. Toxicol. Chem. 32:2078-2088

Effect of water temperature on PFAS toxicokinetics
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Predicted cardiac outputs (coloured dots)
compared to measured cardiac outputs
from Barron et al. (1987)

e Predicted cardiac outputs and oxygen consumption in
agrement with available experimental data.

e Predicted PFOS concentrations farther from observations in
viscera and kidney than in muscle, blood and liver
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