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 Introduction
The endocrine system regulates important bodily functions including sexual development through the secretion of hormones. Disruption of these systems can lead to a range of adverse health effects. EU agencies
have published guidance on how to identify molecules with endocrine disrupting properties, using the WHO definition of an endocrine disruptor [EFSA]. This definition requires the chemical to cause an adverse
outcome through disruption of the endocrine system. Therefore to complete these types of assessment, both toxicity and mechanistic data are required. However, relevant data are often stored in multiple repositories,
heterogeneous in nature and can lack context derived from mechanistic knowledge. Adverse outcome pathways (AOPs) provide a framework to centralise and provide context to such empirical data [Ankley et al.].
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Exposure to oestrogenic compounds in utero produces a common spectrum of
structural malformations to the male reproductive tract, including
cryptorchidism in both humans and rodents.
Mouse models with increased levels of oestradiol demonstrate cryptorchidism.
The potent oestrogen receptor agonist diethylstilboestrol has been shown to
downregulate INSL-3, which is known to play a key role in mediating normal
testicular descent.
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Data processing
• A significant increase in two or more (of the five) tissue
weights indicates an androgenic response. A significant
decrease in two or more tissue weights indicates an
antiandrogenic response.
Assay knowledge
• A review of the assay has been conducted [Browne et al.]
and found that there is 28% disagreement in classification for
compounds tested in the Hershberger assay more than
once.
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receptor, aromatase and 5-alpha reductase to be synthesised (5).
Standardisation of the AOPs facilitated the creation, and storage in a
database, of an AOP network.
Each AOP contains key events annotated with relevant assays and
key event relationships which document the evidence supporting the
causal relationship between events (6). Descriptions were created
for each assay, which provide information on the protocol and
reproducibility (7). As assays are instances in the assay databases,
the results for chemicals can be directly associated to relevant parts
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Mechanistic information can provide additional context to assay data.
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Organising assay data into an AOP framework enables a range of
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Benfluralin gives an antiandrogenic response in the
Hershberger assay although it does not inhibit the androgen
receptor. Although no data is available for 5-alpha reductase
inhibition, the Hershberger assay result has been attributed to
a reduction in serum testosterone levels, as doses which
cause antiandrogenic responses also increase hepatic
clearance [Browne et al.]. Benfluralin has shown to inhibit
aromatase in vitro, however cellular models for disruption of
steroidogenesis showed no significant changes. In rat and
rabbit embryo-foetal developmental studies, Benfluralin did not
cause harm to the foetus at doses below maternally toxic
levels.
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Database queries can be structured to meet the needs of the risk
assessors, such as returning each piece of evidence separately to
support a weight of evidence assessment. Alternatively, additional
contextualisation can be placed on the data to summarise a range of
studies for an individual compound or a number of compounds from
a substructure query.

 Conclusions
AOP networks associated with assay databases allow rapid retrieval of
relevant empirical data and mechanistic evidence, to support
assessments addressing the endocrine disruption potential of a
compound. Future work will focus on the curation of additional
endocrine-relevant AOPs and associated assays, followed by storage
of the data in the AOP-based platform Kaptis, which is designed to
support chemical risk assessments.

