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Introduction:

In the context of pesticide registration, fish full life cycle tests (FLCT) with zebrafish (Danio
rerio) may be used for the evaluation of chronic effects, If the lower tier studies indicate
specific concerns. For the characterization of the impairment of the organisms, different
endpoints are investigated focusing on population relevant parameters, since the population
represents the main subject of protection in ecotoxicology.

In several investigations of concentration-effect-relationships in different FLCT, effects in the
low-dose range could be observed several times. Two examples are shown.

Example 1:

A FLCT with an aromatase inhibitor was performed Iin
a static test system with sediment using five
concentrations graded by a factor of 4. The enzyme
aromatase catalyses the formation of 1/-beta-
estradiol from testosterone. Therefore, the

iInvestigation included

the estradiol dependent
parameter vitellogenin
concentration in blood
plasma. Out of the

iInvestigated parameters, the

reduction of vitellogenin

synthesis in female fish was

as sensitive as the shift of

the sex ratio of the exposed

fish to a clearly higher

number of males, being the

most sensitive effect

relevant for fish populations.
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Regarding male fish, a
reduction of the
vitellogenin concentration
was observed at clearly
lower test substance
concentrations compared
o the effects on sex
ratio. The threshold effect
concentration(EC,,) was
lower by a factor of 10.
Since this low dose effect
IS not relevant for male
fish, It was not
compensated by
homeostatic regulation.

Example 2.

A FLCT with an extract of the Neem tree (Azadirachta
indica, active substance Azadirachtin) exhibited
another form of low dose effects. The test substance
was used at nominal concentrations of 0.2, 0.63, 2.0
and 6.4 mg/L. No significant effects were observed on
hatching and survival rate as well as on growth at any
concentration (Schmitz et al. 2001).

However, a significantly
smaller egg production
per female was detected )
only at a test substance
concentration of 0.63
mg/L. At the next higher aaal
concentration, the egg : " }
number increased and :

was comparable to

40

mber of fertilized eggs
N
|
_|

Control 0.20 mgl/l 0.63 mg/l 2.00 mg/l 6.40 mg/|

‘] replicate 1 W replicate 2

CO n t ro | S at th e h I g h e St Mean number of fertilised eggs (n) per female and day. Standard dewviation indicated as error
test concentration.

bars, n = 21.

Thus, the findings can be

Interpreted as a U-shape

_ effect. It can be postulated

= that the low dose effect is
N caused by an extract

L component, not generally

' stressing the organism,

therefore not inducing

compensatory reactions.

At higher concentrations the increasing stress by the
Neem extract results in compensatory reactions
INcluding Increased egg production, masking the low
dose effect.
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