





Effects of EDCs on aromatase in fish

Table Il. - Effect of clotrimazole on aromatase expression and activ-
ity in brain and ovary of adult zebrafish after a 7 days exposure.?:
induction, N: inhibition, =: no difference compared to control.
Numbers in brackets represent the factors of induction or inhibi-
tion. AA: aromatase activity.

concentrations tested while AA was induced at low and
inhibited at high concentrations (Tab. 11). Although the pre-
cise modes of action of clotrimazole on brain and ovarian
aromatase expression are still unknown, this study provides
evidence that this compound is able to perturb aromatase in
vivo in fish. Such effect are more complex than those previ-
ously envisioned after in vitro experiments. It should be
pointed out that the concentration of clotrimazole used in
this study are high compared to those found in the environ-
ment (up to 33 ng/L) and it remains to be determined wheth-
er this compounds can affect aromatase at environmentally
relevant concentrations.

Conclusions

Our work clearly shows that brain and gonadal aro-
matases are molecular and biochemical targets of EDCs in
fish. A wide range of compounds (xeno-estrogens, dioxins,
pesticides) have been shown to modulate aromatase expres-
sion and/or activities both in vitro and in vivo by acting at the
transcriptional level or by modulating AA. Moreover, these
substances induced tissue, sex, and life stage specific
responses. Given the complex effects of EDCs on aromatase,
the use of different methods to measure aromatase at the
gene, protein and enzymatic level should be recommended
to fully characterise chemical impact on this biomarker.
Finally, our studies provide new and relevant data on the
effects and mechanism of action of known EDCs in fish.
Given the physiological importance of estrogens for fish
development and reproduction, the question of the physio-
logical and reproductive consequences of aromatase pertur-
bations for the organisms is raised.
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