
Quantitative-structure activerelationship(QSAR)modelscanbe usedto replaceanimalmodels. Theirusesofar hasbeenquestionedfor the possibleoccurrenceof errors,

in particular of the so-calledfalsenegatives: predictionsassafe,while the chemicalit is not.

In caseof modelsfor regulatory purposes,particular carehasto be givento the quality of the input data (checkof structuresand values),to the validation of the model,

and to the useof the model results. TypicallyQSARmodelshavebeenevaluatedusingsquarederrors, thus the information on the falsenegativesor positivesis lost.

Wedevelopedmodelswith particular attention to thesekey factors. We showhere two examples.

We usedthe DEMETRAQSARmodel we developedfor pesticidetoxicity, to predict fish

toxicity of industrial chemicals. DEMETRAuseschemicaldescriptorsasinput. It is freely

availableat http://www .demetra-tox.net. It requiresa few chemicaldescriptors,which

canbe easilycalculatedwith the software Dragon.

Here we used trout toxicity data taken from the OECDToolbox. Chemicalswere first

ranked according to the Verhaar scheme,as implemented in the software Toxtree

developedby ECB.

We compared the results of DEMETRAwith those of other classicalQSARmodels,

mainly basedon LogKow.

In the caseof QSARmodels for aquatic toxicity typically the results are wrong for the

most toxic compounds,which is the worst situation for regulators. Figuresbelow show

that DEMETRAgavemuchbetter results than other software, suchasECOSAR,TOPKAT,

Dragon,consideringthe false negatives. The predictivity of DEMETRAis confirmed for

the most critical compounds: classes3 and 5. DEMETRAhas a low number of false

negatives,comparedto other software.

Within CAESARwe develop a QSARmodel for BCF. The model uses 8 chemical

descriptors as input. We further validated the model on a second test set, using

compoundsfrom the EURASdatabase,which includeshighquality data.

The results on a training and test set are shown in Fig. 2. A good prediction appears.

CAESARidentified a number of rules, which increases the model uncertainty,

characterizingthe applicability domain of the model. Theserules are indicated in Table

1. If the chemicalhassomeof theseresidues,the uncertaintyof the prediction is higher.

Pesticideshave also higher uncertainty, but we notice that this model was developed

for industrial chemicals.

Theuncertainty of animalmodel is shownin Fig3.

We developedand used QSARmodels for fish toxicity and BCF. The models have been optimized to give low false negatives. Thesemodels have uncertainty similar to those of the

experimentalanimalmodels,and thus are interesting to replaceanimalmodels.

We acknowledge financial support from the EC for CAESAR and OSIRIS projects.
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Predictions of Hybrid Model for 
compounds in Euras DB 

R2 = 0.7078

COD RULES STRUCTURESCOD RULES STRUCTURESCOD RULES STRUCTURES

1 Sulfonicacid 4 Thiocyanate 7 Br

2 Phosphothioate 5 T-butyl 8 Cyanate

3
Phosphorothioat
e 6 Peroxide 9

Long aliphatic
chain

Fig 1. Predictionsfor DEMETRA,TOPKAT, ECOSARand the models reported on [1] and [2]. The bars with
positive valuesrefer to errors in log units for compoundswith overextimated toxicity, while the negativebars
refer to underestimatedtxicity for the predictions.
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Fig2. Predictionsfor Dimitov (Training and Test set) and Euras(not excludedcompounds) 
databases.

Table1. Exclusionrules.

Fig2. Variabitlity of the observedvaluesfor the  Arnot dataset[5].


