
An inter-laboratory case study to determine the added value of the Zebrafish Light-dark transition test to predict developmental
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Developmental neurotoxicity (DNT) entails one of the most complex areas in toxicology. 
OECD test guidelines for DNT (TG 426 and 443) are only occasionally carried out and the predictivity of these in vivo
animal tests for human health effects may be limited. There is a high need for human-relevant in vitro models to assess 
DNT potential of chemicals. 
OECD is, therefore, building a guidance document containing a testing strategy to predict DNT. This testing strategy 
consists of a combination of in vitro tests encompassing the critical processes in brain development. 
The aim of this study is to investigate the added value of the zebrafish DNT behavioral model in this testing strategy. 

Testing system: zebrafish larvae up to 120 hours post fertilization (hpf), not considered experimental 
animal under the current European Directive 2010/63/EU.
Treatment: 6 - 120 hpf in 96 well plates, at 28.5 ºC. 7 concentrations per chemical + vehicle control.
Assay: light-dark transition test: acclimation (5’ light + 5’ dark) + tracking (10’ light + 10’ dark + 10’ light  + 20’ 
dark). Additional 40’ light + 40’ dark for some labs. 
Testing chemicals: 28 chemicals will be tested blinded (Table 1)
Statistic analysis: Benchmark dose analysis (BMC)[1].

- focus on dose-response trend and onset of the response;
- used in quantitative risk assessment.

Institutions involved: 12 (see poster authors).

Experimental workflow

Table 1: Testing chemicals

Experimental tasks

Zebrafish stages

Breeding Exposure Incubation
Malformation evaluation

+ Behavioral assay

Critical points
Plate format:
• 96 round well plates
• 48 round well plates
• 96 square well plates

Dosing
Temperature
Lighting conditions

Light – dark transition test [2]
• 10’L-10’D-10’L-20’D
• 10’L-10’D-10’L-20’D-40’D-40’L

 Zebrafish behavior models can have an added value to the OECD guidance document for DNT.

 Harmonization of the Protocol is essential. Key players in the field are working together.

 Inter-laboratory replication is a challenge.

 Well volume is critical for proper embryo development and behavioral performance.

What we learnt so far

• Any malformed larvae should be discard from the Behavioral 

analysis.

• Swim bladder formation is essential for a normal performance 

of the larvae on the light-dark transition test.

• Well volume is critical for proper embryo development and 

specificaly for swim bladder formation (Figure 1). 

Inflated SB
Uninflated SB

In dark: Mean shift to the right 
(larger movement) for 
embryos with SB issue.

In light: Larger movement 
variation.

Figure 1: effect of swim bladder (SB) inflation on light-dark transition test

Testing compounds CAS N Testing compounds CAS N
2-Ethylhexyl diphenyl phosphate 1241-94-7 Kepone 143-50-0
3,3',5,5'-Tetrabromobisphenol A 79-94-7 Methyl parathion 298-00-0
Acetamiprid 135410-20-7 Nicotine 54-11-5
Aldicarb 116-06-3 Parathion 56-38-2
Allethrin 584-79-2 Permethrin 52645-53-1
Benomyl 17804-35-2 tert-Butylphenyl diphenyl phosphate 56803-37-3
Chloramben 133-90-4 Thiacloprid 111988-49-9
Chlorpyrifos 2921-88-2 Tri-o-cresyl phosphate 78-30-8
Cypermethrin 52315-07-8 Trichlorfon 52-68-6
Deltamethrin 52918-63-5 Triphenyl phosphates isopropylated 68937-41-7
Diazinon 333-41-5 Tris(1,3-dichloro-2-propyl) phosphate 13674-87-8
Dieldrin 60-57-1 Tris(2-chloroethyl) phosphate 115-96-8
Dimethoate 60-51-5 Tris(2-chloroisopropyl)phosphate 13674-84-5
Heptachlor 76-44-8 Tris(methylphenyl) phosphate 1330-78-5
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