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TERATOX ASSAY

Biobide is a biotechnology company offering drug discovery

services to pharma, biotech, chemical and cosmetic companies.

Our services are based on the zebrafish model and the capacity

to offer highly efficient tailor made assays.

In order to understand the potential of a drug to induce birth

defects in offspring, teratogenic studies must be performed.

Reproductive toxicity is a major concern and different guidelines,

such as the ICH S5(R2), state the need to assess chemicals

safety during the Drug Discovery and Development Process or

before drug commercialization.

The zebrafish embryo is an emerging model due to it’s inherent

properties (ease of manipulation, external fertilization and

transparency) together with the need to apply the 3Rs. This

model has a high genetic homology with humans (over 85%) as

well as important parallels in organogenesis and functional

mechanisms.

The assays in zebrafish have the benefit of being rapid and cost-

effective and results are highly transferable to other vertebrates

and humans.

The assay is performed under Good Laboratory Practice (GLP)

environment.

METHOD DESCRIPTION

Experimental model

Zebrafish (Dario rerio) embryos strain expressing a

green fluorescent protein in the heart obtained from

crossing adult zebrafish are used under strict

environmental conditions of temperature, humidity and

photoperiod.

Methodology

Embryos at 2-4 hpf (hours post fertilization) will be

placed in 24 well plates (5 per well) and treated with the

test item. 5 concentrations will be assayed per

compound and 10 embryos will be treated per

experimental condition. A control group of vehicle

treated embryos will also be included. Plates will be

incubated at 26-28.5ºC and embryos will be analyzed at

2 and 4 dpf (days post fertilization) under the

stereoscope. The minimum concentration at which

lethality is induced is calculated.

Different organs and processes are analyzed under a

dissecting stereoscope, including teratogenic and toxic

endpoints (see Figure 1).

EC50, LC50 , Teratogenic Index (TI) (ratio between

LC50 and EC50) and NOAEL (Non observable adverse

event level) values are calculated.

Further analysis can be performed, such as: 

bioavailability by HPLC MS/MS to investigate further 

false negative results, histopathology, gene expression, 

etc.

Figure 1.List of endpoints of teratogenicity
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VALIDATION RESULTS

Drugs with different human therapeutic indications have been tested (Figure 2) at 1-100 µM for the validation study:

Figure 2. Pharmaceuticals and

Chemicals tested
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Specificity: 86,2%

Sensitivity: 87,5%

Control (0.5% DMSO) Retinoic acid 100nM
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Biobide´s Teratox assay in zebrafish is a valid tool to evaluate teratogenic properties of potential drugs at an early

preclinical phase in a cost-effective manner, as shown in the validation data.

The level of teratogenic properties was concentration and drug dependent and a high reproducibility of the results

was observed


