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METHODS FOR PREDICTING ACUTE FISH TOXICITY 
 

Acute fish toxicity is any toxicity caused in a short-term test on fish. The concentration to kill 50% of the fish (LC50) is determined. The OECD test guidelines below can be used to assess a substance’s 
potential to cause acute fish toxicity. 

 

Data from multiple sources can be considered together in integrated approaches: 

• Applying the Threshold Approach for Acute Fish Toxicity set out in OECD Guidance Document (GD) 126 can substantially reduce the number of fish used to assess acute fish toxicity.14 In this 
approach, an initial limit fish test is conducted at the threshold concentration (the lowest EC50 from algae [OECD TG 201] and daphnid acute testing [OECD TG 202]), and a full TG 203 test is 
triggered only if death is observed at this concentration. For toxicity assessment in the context of a persistent, bioaccumulative and toxic (PBT) assessment, an acute fish toxicity limit test may 
be performed to assess whether acute toxicity is <0.1 mg/L, i.e., screens as toxic.15 If derivation of Predicted No-Effect Concentrations (PNECs) using fish is required under REACH, the 
threshold approach may be applied. The threshold approach is accepted under the BPR.16-17 

In a comparison of acute toxicity data on 165 chemicals, algae and daphnids were more sensitive than fish around 80% of the time.18  According to an analysis of 805 chemicals in the 
EnviroTox database, the acute fish toxicity data requirement can be addressed by TGs 249 and 236, computational approaches, and available daphnid acute toxicity data and algae toxicity 
data.19 

• A Defined Approach has been developed by Macmillan et al.20 It integrates three in silico predictions from freely available (Q)SAR models along with OECD TG 249 data. The Defined 
Approach provides a categorical output aligned with the UN GHS Classification and Labelling framework (Acute Categories 1, 2, or 3, or Not Classified) with an overall accuracy of 80%. The 
Defined Approach is applicable to a wide range of chemical substances with diverse modes of action. 

• An Integrated Testing Strategy using QSARs, as well as OECD TGs 249 and 236 has been proposed.21 LC50 values were determined using a preference-dependent strategy, a sequential 
testing strategy, and a sensitivity-dependent strategy. All the strategies demonstrated a predictive power of at least 73%. 

 
Note: OECD TG 236 on the fish embryo acute toxicity (FET) test uses live animals and is therefore considered a refinement. Some regulatory agencies may require reduction and refinement 
approaches, while complete replacement methods are undergoing development and validation. 
 
 
 
 
 
 
 
 
 
 
 
 

METHOD TEST PRINCIPLE APPLICABILITY DOMAIN DATA INTERPRETATION 

OECD TG 249:  
Fish Cell Line Acute 
Toxicity - The RTgill-
W1 cell line assay1 

 

Adopted in 2021
 

RTgill-W1 cells from rainbow trout are exposed to 6 test 
concentrations of the test chemical in 24-well cell culture 
plates in serum-free medium. 
 
Three fluorescent indicator dyes are used simultaneously 
to measure cell viability based on metabolic activity, and 
membrane and lysosomal integrity. 
 
Cell viability is expressed as a percentage of cell viability in 
the control group. EC50 (half maximal effective 
concentration) values are estimated for each of the three 
endpoints, and the lowest EC50 value is used as an acute 
fish toxicity estimate. 

OECD TG 249 predicts acute fish toxicity well overall;2-4 its 
applicability domain includes narcotics, volatile and 
hydrophobic fragrances with a variety of different structures 
(e.g., alcohols, esters, aromatic, aliphatic; log Kow at least 
up to 6.7),3,5 pesticides/agrochemicals,6,7 nanomaterials,8 
whole-effluent toxicity (WET) testing including metals,9 and 
negatively charged compounds including cationic 
surfactants.10-11 
 
A broad spectrum of in vitro enzymatic activity in salmonid 
models, including RTgill-W1, has been demonstrated.12 

OECD TG 249 may be accepted as an element in a 
weight-of-evidence approach for acute fish toxicity under 
the Registration, Evaluation, Authorisation and Restriction 
of Chemicals (REACH) regulation. 
 
According to the European Union Biocidal Products 
Regulation (BPR), short-term testing on fish, OECD TG 
203, is not required if “sufficient weight of evidence 
including the use of other data such as the Fish Embryo 
Acute Toxicity (FET, OECD TG 236) and/or results 
obtained from non-animal methods is available for this data 
requirement.”13 
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