Be more realistic: Predicting the effects of
short-term exposure events on Zebrafish
Early Life Stages using the GUTS-model
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Toxicokinetic-toxicodynamic (TKTD) models are increasingly used to analyse and predict effects of time-variable exposure on survival and
sublethal endpoints. Here we present an example on the use of the GUTS model to describe effects of short-term exposure events on survival
of fish larvae.
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realistic risk assessment Figure 1: Survival of parental (P) and filial (F1) early life Figure 2: Early Life Stage Toxicity Test, pulsed exposure setup
stage zebrafish in a Full Life Cycle Tests under flow For each pulse, the animals were transferred to the exposure vessels and
through conditions. transferred back to dilution water at the end (Group 3). To check the impact
Model calibration of the transfer process, a transfer process control (Group 2) was applied. The
“True control” (Group 1) was used to evaluate the control performance in
Since results for both generations in the full life cycle test did accordance with the defined validity criteria.
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For the model validation, a Zebrafish Early Life Stage Toxicity 0001020304050607080810 [for calibration data 0001020304050607080910 for validation data
_ . Observed NRMSE: 7.336% Observed NRMSE: 5.254%
Test over 35 d (OECD 210) was designed to provide SPPE: -15.5 to 4.76% SPPE: -4.93 to 2.47%
. NSE (r2): 0.8075 : 0.
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recommended by EFSA [3]. The exposure pattern was based Figure 3a: Calibration of the reduced GUTS-IT model. Figure 3b: Validation of the reduced GUTS-IT model.
, , , _ Observed versus predicted survival plot and further goodness Observed versus predicted survival plot and further goodness
on available FOCUS exposure estimations and practical of fit parameters* of fit parameters*
considerations. *NRMSE = Normalised root-means-square error (should be < 50%). SPPE: Survival probability prediction error. NSE = Model efficiency.
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Figure 4: Validation using the GUTS-Red-IT variant. Symbols = observations with confidence intervals
(Wilson scores). Lines = model prediction with 95 % confidence intervals (green area)
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