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Alternative to animal experiments: fish cell test in-
ternationally certified
For the first time, a toxicity test using a cultured fish gill cell line has received ISO 
certification. The test is designed to determine the acute toxicity of water samples 
and chemicals to fish. This marks a milestone, given the current lack of recognised 
alternatives to experiments with live fish.

   CONSULTING 

Environmental problems are generally complex, and 
the ecological processes and actors involved are often 
closely interlinked. Social-ecological networks make 
it possible to untangle such complex relationships. 
In these networks, social and ecological components 
and the interactions between them are represented as 
nodes and links.
This approach is being used to study ecosystem gov-
ernance by political scientist Manuel Fischer and his 
research group in the Policy Analysis and Environmen-
tal Governance cluster of the Environmental Social Sci-
ences department. Fischer explains: “Our aim is, firstly, 
to provide organisations with information to help them 
better coordinate their activities. Secondly, this ap-
proach enables us to compare various ecosystem gov-
ernance situations and identify structural determinants 
of successful governance.”

Social-ecological networks in Swiss wetlands 
governance
In the Wetlands project, the researchers are studying 
twelve alluvial plains in Switzerland. The new approach 
adopted involves analysing, not the spatial connectivity 
of wetlands, but the functional interactions between 
ecosystem governance topics such as flood protection, 
recreation, energy production and biodiversity. The mul-

tiplicity of actors gives rise to an intricate social-ecolog-
ical network. Fischer says: “We’re now investigating 
how such a network needs to be structured to permit 
good governance of wetlands.” Is it beneficial for flood 
protection if the canton and tourism work together? 
Does the lack of contact between power plant opera-
tor and environmental consultancy prevent effective 
species conservation? And why do certain actors suc-
cessfully coordinate their efforts while others do not, 
even though the areas concerned are interdependent. 
“We’re eager to see the results,” says Fischer. “We 
currently suspect that, apart from technical reasons, 
human factors often play a role, such as power strug-
gles, conflicting interests or empathy.”
The Eawag team is part of an international scientific 
group promoting further development of the network 
approach. In an article entitled “Improving network 
approaches to the study of complex social-ecological 
interdependencies”, published in Nature Sustainability 
in summer 2019, the group presents some unifying 
research design considerations to facilitate compari-
son across case studies using a network approach. In 
addition, the authors propose a typology of causal as-
sumptions, which should permit the development of 
generalisable theories.

Unravelling complex relationships between humans and nature 
A new social-ecological approach allows complex relationships in ecosystem governance  
to be modelled as abstract but easily understandable networks.
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Interplay of actors in wetlands governance.

Researchers Melanie Fischer (left) and Kristin Schirmer. Displayed on the screen is a micrograph of the rainbow trout gill cell line.
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In 2017, more than 7,500 ecotoxicity tests were car-
ried out on fish in Switzerland alone. For some years, 
Eawag has been exploring alternative methods in 
order to reduce or even replace experiments in live 
animals. One such method, involving cultured rain-
bow trout cells, is the RTgill-W1 cell line assay. This 
can be used to determine the acute toxicity of water 
samples and many chemicals to fish.

In recent years, the method has been continuously 
refined by scientists in the Environmental Toxicology 
department, led by Kristin Schirmer. The robustness 
and transferability of the assay has now been exam-
ined in an international round robin study, focusing on 
six selected chemicals and involving six industrial and 
academic laboratories. The reliability of the method 
was confirmed by the assessment of repeatability 
(intra-) and reproducibility (interlaboratory variability). 
In 2019, the method was also published as an ISO 

standard. For this work, Kristin Schirmer and lab tech-
nician Melanie Fischer received the 2019 3Rs award 
from the Swiss 3R Competence Centre. 3RCC pro-
motes efforts to replace, reduce and refine animal 
experimentation (the 3Rs principle).

The researchers now aim to make the test completely 
free of animal components – at present, fetal bovine 
serum is still required for cell growth. For this project, 
Kristin Schirmer has been awarded funding of around 
CHF 250,000 from 3RCC.
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