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INTRODUCTION

This study takes place in the context of pollutiorthe environment
by uranium in freshwater ecosystems. While uraniana naturally
occurring element its concentration can increasetdwanthropogenic
activities (e.g. inefficient storage of uranium mitailings, gold and
phosphate mining, airplane accidents...) .

Danio reriois the chosen biological model . In addition to ihgvan
entirely sequenced genome it reproduces easilyrapily in the
laboratory and is widely used for ecotoxicity tests.

The response of zebrafish at different levels ofdujical organization
(molecular, cellular, individual) to waterborne niam are currently
being studied at the Laboratory of Radioecology Bodtoxicology.

This project seeks to focus on effects of uraniwaxicity on the
zebrafish metabolism in order to link the observesponses which
are occurring at different time and space scalesgyU3EB theory.

DEB theory has not yet been applied to zebrafisth afiers the
conceptual framework for interpreting previous eupental results.
In addition it provides powerful tools for the mediistic formulation
of physiological processes governing the zebradismetabolism.

It is very important to characterize the metabolismthe control
organism (zebrafish in non polluted constant emvitent) when
determining metabolic consequences of uranium expos

Therefore we present here a bioenergetic modBlasfio rerio which
takes into account each stage of the its life cyelmbryo to larvae to
juvenile to adult. This model will be later usedaapredictive tool to
determine effects of uranium on individu2l rerio. With this in mind
an emphasis is put into characterizing biologicalcpsses known
(e.g. reproduction) or hypothesized (e.g. growtiing) to be affected
by waterborne uranium.

THE MODEL
The model describes the evolution in time of thee¢hstate variables over the entire life
) cycle ofDanio rerio
State Variables: — -
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METHODS

Estimation of primary parameters by fitting modeldifferent datasets in the
literature. To initiate estimation procedure prignaparameter values
corresponding to a ‘generalized animal’ were usdtioperations were done
with DEBtool software.

An extensive literature on zebrafish is availatidata pertaining to lengths,
weights, reproductive output, and egg size wered use estimate the
parameters ([1][2][3][4]). A temperature correctiattor was applied to the
data to set all metabolic rates in the model aference temperature of 20°C.

At the end of the estimation procedure values fongry parameters, growth,

lengths at age, lengths at stage transition, agege transition were obtained.

Model output was compared to datasets. Estimationeplure was complete
when the maximum amount of information was extrdétem datasets.
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Lengths and wet weight as a function of days pestifidation at 25°C. The red
curves are model output. The data points corresporédlues taken from [1].

11 such one-dimensional data sets were used tmatstiprimary parameter
values. Another 9 scalar data points were usedefigeny. L).
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CONCLUSIONS
The model captures the growth@énio rerio over its whole lifecycle..

The reproduction buffer handling rules still needbe specified. Not enough
reproductive data was gathered so far.

The cost of maturity maintenance still remains pofiked by the collection
of data used.

Experiments will therefore be designed to comptbte data collected from
the literature.

Thought experiments will be designed to study hdw tnetabolism of
zebrafish behaves in different scenarios (starmatitifferent levels of food
density, different osmotic pressure of water).

The biology of zebrafish (extensive literature &alale) will be used to
interpret all results.
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