
Zebrafish lab life: regulations,  
testing and perspective

Fish toxicity tests are used to assess risk to fish spe-
cies induced by chemicals potentially acting as surface 
water contaminants. The impact of chemical agents on 
fish is relevant both for their ecological key role in the 
trophic chains and for their value in human nutrition.

Fish toxicity data are widely required by regulatory 
frameworks for hazard classification and labelling of 
chemicals, jointly with invertebrate and algae toxicity 
data.

On the other hand, ethical concern is raising on ani-
mal testing with vertebrates, including fish. Moreover, 
the technical and spatial requirements and the need of 
trained operators make the execution of the tests with 
fish complex. Efforts have been made to address these 
issues and to try limiting and reducing the number of 
fish used in toxicological testing. 

Fish toxicity and the regulatory framework

Fish toxicity testing is required within the EU and US regu-
lations on plant protection products, on biocidal prod-
ucts and on industrial chemicals (REACH and TSCA).

• Acute fish mortality test with Danio rerio and other 
species according to the OECD 203 and the USA 
OPPTS 850.1075 guidelines

• Acute Fish Embryo Test (FET) with Danio rerio 
according to the OECD 236

• Fish Early-life Stage Toxicity Test (FELS) test with 
Danio rerio in static, semi-static or continuous flow 
regime according to OECD 210

• Juvenile Growth test for fish growth according to 
OECD 215

• Fish Short-Term Reproduction Assay (FSTRA) 
according to the OECD 229

ChemService offers a range of laboratory tests with 
zebrafish and all fish species according to internation-
al guidelines. This battery includes acute and chronic 
tests performed with embryo, early-life stages or adults.

ChemService has a solid experience on these tests 
applied to agrochemicals, biocides and complex mix-
tures such as wastes.
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Zebrafish: a reliable model for aquatic toxicol-
ogy and beyond

Lately, the Danio rerio species, also known as zebra- 
fish, had a very wide global diffusion as a biological 
model to be used in toxicological studies on fish thanks 
to some important features:

These features define zebrafish useful also in biomed-
ical research to study the development processes and 
the mechanisms involved into the onset of certain hu-
man diseases to identify potential treatment and cure 
strategies. Disease modeling in zebrafish is acceler-
ating nowadays with the use of efficient genetic tech-
niques and the availability of well characterized mu-
tants.

ChemService supports customers in carrying out 
toxicity studies with all the above-mentioned typolo-
gies of test. If you are interested in receiving more in-
formation, please contact Marco Neotti, GLP Sales  
Department:  marco.neotti@chemservice.it

• Smaller size compared to the other recognized fish 
models

• Robustness
• Fast development and growth
• Fully sequenced genome, with many genes 

homologous to human ones
• Transparent embryo allowing the monitoring of the 

different development phases
• Fate maps have been created of the zebrafish at 

several stages of development
• High weekly egg production

Future perspectives on fish toxicity testing

Ethical concerns related to vertebrate experimentation 
and the technical and spatial requirements necessary 
to perform the test have prompted the scientific com-
munity to develop integrated strategies and alter-
native methods to reduce the use of fish in toxico-
logical studies. Nowadays, these alternatives are used 
primarily as screening aimed at streamlining in vivo 
studies on targeted concentrations and where strictly 
necessary. Among the most promising solutions are 
non-testing methods focusing mainly on in silico toxi-
cology and some in vitro methods including FET and 
studies conducted with fish cell lines recently included 
in the acute toxicity guideline 249 by OECD. The inte-
gration of these approaches allows to overcome their 
intrinsic limitations thus contributing to the creation of 
solid evidence to drastically reduce the consumption of 
animals in the subsequent phase of in vivo testing. This 
solution is highly appreciated in the cosmetic field 
where experimentation is not allowed.
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