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Abstract:
Acute and long-term exposure to environmental chemicals is a risk not only for the environment but also for human health. 
Exposure to chemicals during embryonic development may result in drastic effects ranging from abnormal growth of anatomical structures 
to lifelong mental disabilities. Furthermore, humans are also at risk at their adulthood as growing evidence suggests that alterations of 
the endocrine system induced by the exposure to such environmental chemicals severely compromise human health.  The establishment of
rapid, reliable and cost-effective methodologies for detecting developmental toxicity of chemical substances, as well as the so-called 
endocrine-disrupting (ED) compounds and the effects associated with their exposure,is a pressing need for both the scientific community 
and regulatory agencies.

In the era of the 3Rs principles implementation there is a strong interesting in the seek for new experimental methods to reduce animal testing.
Small fish like zebrafish has proven an excellent experimental system and suitable alternative model to animal testing because of the large 
degree of conservation with higher vertebrates. Additionally, zebrafish have several experimental advantages, namely ex utero rapid 
development, embryo transparency, and large progenies.  All these make zebrafish a competitive model for high-throughput screening of 
potential teratogenic and ED compounds in a fast and cost-effective manner.

Here, we will present the last developments on the use of zebrafish larvae in predicting teratogenic and ED compounds in humans.
In a first section, we will present the establishment of an innovative automated high-throughput screening platform for teratogenic drugs. 
The platform was validated by testing on zebrafish larvae a library of 31 known compounds classified as teratogens and non-teratogens 
in mammals and by assessing 16 phenotypical parameters related to embryo development. Our results show a high correlation with humans:
87.50% sensitivity, 81.82% specificity and 74.19% accuracy, increasing the prediction level reported in rodents. Importantly, based on
the results obtained in this validation study, we have developed a deep learning algorithm, able to discriminate all the defined phenotypic
parameters, sort larvae as positive or negative for qualitative phenotypes and extract values from quantitative ones. In a second section,
we will present a robust high-throughput assay to detect potential ED compounds. Changes at the transcriptomic level (messenger RNA 
content, mRNA) have been identified as biomarkers of ED exposure. In this study, we exposed embryonic zebrafish to the natural ligands 17 
β-estradiol, testosterone, and 3,3′,5-triiodo-L-thyronine (T3), and identified eight genes representing the three major endocrine 
axes – estrogenic, androgenic and thyroid. The identified genes were subsequently validated using six previously reported ED compounds.
The results obtained pave the way for the integration of zebrafish in novel regulatory guidance documents as a reliable alternative model
for the improvement of human teratogenicity and ED compounds prediction.

-Increasing predictivity of compound teratogenicity and endocrine disruption through the zebrafish model.-
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