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Increasing environmental pollution is regarded as an anthropogenic stress factor in
general. As a consequence, this may have several detrimental impacts on
organisms, including aquatic species.

The ability of organisms to tolerate stress from chemical pollutants depends on the
availability of a variety of protection mechanisms. One important mechanism to
protect cells from lipophilic xenobiotics is based on enzymes or enzyme systems
converting the chemicals into more polar metabolites which can be excreted.
Cytochrome P450 monooxigenases belong to this class of enzymes. They are also
called mixed function oxigenases (MFOs). The MFO-system is a membrane-bound,
non phosphorylating electron transport complex that is usually part of the
endoplasmic reticulum of liver cells. The MFOs participate in a wide variety of
reactions including desaturation and hydroxylation reactions, and they will
metabolize both exogenous (e.g. xenobiotics, drugs, pesticides, hydrocarbons) and
endogenous (e.g. steroids, fatty acids) substrates to polar watersoluble products.
That means, that there is a huge family of monooxigenases, all acting on different
substrates, preferentially. One of them can be measured using 7-ethoxyresorufin as
an artificial substrate. Thus, the name of this enzyme activity is 7-ethoxyresorufin-O-
deethylase (EROD).

The EROD-activity can be induced. In particular planar molecules, such as some
polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs)
increase the enzyme activity. As a consequence, it is suggested that the activity of
the MFO-system in organisms might be an indicator of the degree of some chemical
contamination. Therefore, the measurement of EROD-activity is recommended to be
done in the framework of several international campaigns dealing with Biological
Effect Monitoring techniques.

The EROD - activity in the liver of dabs, caught in the North Sea at different seasons
and at different sites has been studied by several groups. But comparing the
different results, an inconsistent, non interpretable figure revealed. In this context the
physiology of fishes may play an important role. Indeed, there were already
significant hints that EROD activity per se exhibits a seasonal rhythm depending on
spawning time, i.e. on temperature as well. These reflections ran into a model
describing the temperature dependence of EROD activity (1).
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The following prerequesites were made for the model:
1. The gonadal maturation of dab from different regions in the North Sea starts in
September.
2. The duration of the gonadal maturation depends on a specific temperature
amount expressed as month degrees (mo x C ), the mean watertemperature during
the gonadal maturation multiplied by the time, i.e.the integral of the temperature.
3. The seasonal variation of EROD-activity in dab is coupled with the gonadal
maturation and thus the time of EROD-peak varies regionally according to the shift
in the spawninig time, which is different in the whole North Sea due to the
temperature regime in it.

In order to test this model, i.e. the natural annual fluctuation of the enzyme, we took
a complete annual survey of EROD activity in 1995, 1996 and 1997 with the fishery
research vessel ,,Walther Herwig III". The data obtained have been statistically
evaluated (2). As a result, male and female dabs show a seasonal cycle of EROD
activity. The maximum is higher and earlier (in year) in male than in female dabs.
The strong effect on EROD of temperature points at an integration into physiological
processes (spawning-cycle, hormone-status) of EROD. Now, a discrimination
between natural and anthropogenic effects can be tackled with. If this comes true,
EROD-activity could be a useful biomarker for the Biological Effect Monitoring.

In general, these considerations are valid also for other biomarkers, e.g. those to be
induced in response to radiation. There is known a lot of radiation induced genes
playing a possible role in cellular protection against radiation. Such signal
transduction pathways may be physiologically steered, too. In order to discriminate
between natural and anthropogenic effects it is necessary to have knowledge about
natural fluctuations of the respective biomarkers. This should be discussed in more
detail.
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