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1. Introduction, scope of the project.

The polychlorinated lipophilic compounds polychlorinated dibenzodioxins (PCDDs) and
polychlorinated dibenzofurans (PCDFs) do not occur naturally but as by-products of chemical
synthesis, industrial processes and ocasionally of interaction between other organic
contaminants in the environment. These compounds, widely distributed through atmospheric
deposition, have raised much concern as they combine marked biological persistence with
high toxicity even at low doses. In particular, 2,3,7,8-TCDD is regarded as the most toxic
congener and serve as a reference to assign ‘Toxic Equivalent Factors’ (TEFs) to other
congeners.
These pollutants exert a very specific toxic action mediated by the cellular aryl hydrocarbon
receptor (Ah receptor) for which they display a high binding affinity. Once bound to the Ah
receptor, they induce the expression of the genes CYP450. The CYP1A1 is one of the first
protein to be expressed in an organim exposed to dioxins and dioxin-like compounds.
A wide range of toxic effects has been observed in animals including symptoms like dermal
toxicity, immunotoxicity, hepatotoxicity, severe weight loss, reproductive effects,
teratogenicity and endocrine toxicity.
The Chemically Activated LUciferase gene eXpression (CALUX) in vitro cell bioassay is an
emerging analytical tool that gains ground in the assessment of dioxins and dioxin-like
compounds in blood (Murk ez al., 1997, Koppen et al., 2000, Zicardi et al., 2000, Van Wouve
et al., 2003), sediments (Murk et al., 1996, Vondracek et al., 2001, Behnisch et al., 2002,
Sronkhorst et al., 2002), food matrices, (Tsutsumi et al., 2003, Cederberg et al., 2002) and
milk (Bovee et al., 1998, Van Overmeire et al., 2002) (reviews : Behnisch et al., 2001a, b).
CALUX is a reporter gene assay that detects dioxin-like compounds based on their ability to
activate the aryl hydrocarbon receptor (AhR). The genetically modified hepatoma cells used
for CALUX assays respond to dioxin-like compounds (AhR ligands) exposure with the
induction of luciferase. Following cell lysis and addition of luciferin, the luciferase present in
the cells produces a luminescent signal proportional to the cells’ receptor activity. The
measured luminescence is converted into a toxic equivalency (TEQ) value by the direct
comparison of the response for a given sample to a dose-response curve obtained with 2,3,7,8
- tetrachlorinated dibenzo-p-dioxin (TCDD). For a detailed description of the mechanism the
authors refer to Van Overmeire et al. (2001).
Since CALUX analyses provide a biological and overall response for all dioxin-like
compounds, the interpretation of the results is more complex than with chemical analyses.
The Mass Spectrometry Laboratory has developed and validated fast methods of analysis for
dioxins, furans and coplanar PCBs in marine matrices. They require high-resolution mass
spectrometry for indentification and quantification of target compounds.



In order to reduce costs and delays, a three levels strategy of analysis is investigated by
gathering the reference method (high resolution mass spectrometry), a low resolution mass
spectrometric technique and bio-assays.

The aim of this project was to provide the authorities with efficient, validated monitoring
tools for dioxin-like compounds based on the application of this three-level analysis strategy,
by performing the various techniques in parallel on selected samples.

2. Summary of the first activity report.

Sampling and analysis were certainly the main tasks accomplished during the first year of
activities. Different techniques were used in parallel in the different laboratories and extracted
samples were shared between the teams to pursue analysis. Validated and known techniques
such as the high resolution mass spectrometry (GC-HRMS) and the analysis of CYP1A1 were
immediately applied to field samples, whereas the emerging Calux technique still needed
improvments and validation. This was accomplished during the first year of the programme
(Van Overmeire et al., 2002, Van Wouve et al., 2003, Windal et al., 2003). Not all specified
matriced could be analysed during this first year and analysis continued during the second
year.

3. Objective set for the second year of activity.

= To finish the analysis in all matrices.

* To modify and adapt extraction and clean-up before HRMS analysis for sediment
samples.

= To exchange results obtained using the different techniques (CYP1A1, Calux and GC-
HRMS) to compare the methods, their usefulness and efficiency.

= To determine the organochlorine levels in the different chosen biological samples and
interpret them both in terms of toxicity and in terms of comparison with what is
described for similar samples elsewhere.

4. Materials and methods.

4.1 Sampling.

Sampling was taken in charge by the Marine Biology Laboratory (Ph. Dubois) of the
Université Libre de Bruxelles in 2002 for benthic fishes, starfishes, mussels and sediments, as
follow:

















































































































































































