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The testorganism: general requirements

Availability: the testorganism should be widely available
. Laboratory culture

. Other culture facility

. Collection from the field

Maintenance

. Successfully maintained in the laboratory
. Available in sufficient quantity

Genetics of the culture
. Genetic composition
. Genetic history (Norway rat, E. coli)

Sensitivity

. Relative sensitivity for toxicants (contaminants)
. Special sensitivity for one or a few toxicants

. Sensitivity for a broad number of toxicants

Representing the ecosystem
. Sensitivity should be representative for the class or phyla
. The most sensitive
. More sensitive as the average of the ecosystem
. “Average” sensitivity
Which families or phyla are represented by the testorganism
Some families or phyla are not represented at al




The testorganism: general requirements

6. Concentration — response
Response should be proportional to the concentration of the toxicant

The effective concentration range should be broad

7. Reproducibility, statistics




Daphnia magna




Test parameters of acute and chronic Daphnia test™*

Daphnia magna
Organism

Age of test organism

Number of test organism/chamber
Experimental design

Test vessel type and size

Test solution volume

Number of replicates per sample
Feeding regime

Test duration

Physical & chemical parameters
Water temperature

Light quality

Light intensity

Photoperiod

pH range

DO concentration
Aeration
Endpoint
*Landis, 2000

Chronic toxicity test

Dahnia magna
less, then 24 h
10

100 ml beakers

80 ml

minimum 2

trout chow, yeast, alfalfa,

green algae, diatoms
21 days

20 °C

ambient laboratory levels

up to 600 lux

16 h light & 8 h dark, 15-30 min
transition

7.0-8.6

40-100 %

not necessary

survival, growth, reproduction

Acute toxicity test
Daphnia magna

less, then 24 h

minimum 10

250 ml
200 ml
minimum 3
no feeding

48 hours

20 +/-2 °C

ambient laboratory levels
540 to 1080 lux

16 h light & 8 h dark

7.0-8.6
60—-100 %
none
immobilisation




Some commonly used aquatic testorganisms
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Tetrahymena

Protozoon
Habitat: fresh water or soil

Size: microscopic




QSAR and ecotoxicological testing

Increasing number of chemicals
Yearly more thousand additional new chemicals come to the cca. 100 000 already produced and
used chemical substances. So many substances cannot be examined from all point of view.
Missing ecotoxicity data

Ecotoxicity data are not available for all kind of chemicals. QSAR makes possible the
environmental toxicologist to estimate the toxicity of not tested chemicals, on the basis of its
chemical structure, by comparing its effect to known substances.

QSAR = Qantitative Structure — Activity Relationship

Toxicity of chemically similar substances can be described by mathematical equations.

Fish toxicity of aliphatic and aromatic hydrocarbons
1/LC,, =0.871 *logK_, —4.871

Bioconcentration of aromatic compounds by D. magna
log BCF =0.898 *log K — 1.315

Biodegradability (BC) of phtalate-esthers

BC =-24.308*log K, +394.84




Terrestrial testorganisms
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Collembola grown 1n the lab on the surface of
a black matrix of active carbon + gypsum




Acute toxicity of Collembola on the effect of
hydrocarbons

Mortality
%

log concentration Diesel-oil mg/kg




