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In recent years, cardiovascular toxicity
has attracted considerable attention from
scientists and clinicians since
Cardiovascular Disease (CVD) is one of the
leading causes of mortality worldwide.
However, except for drugs, the evaluation
of the potential cardiotoxic effects of chem-
icals is poorly addressed and regulated. /n
silico methodologies are rapidly emerging
as an essential tool in toxicology and phar-
maceutical research. These approaches
comprise a series of methodologies, which
can play an important role in the reduction,
and replacement of in vivo experiments that
are much more laborious, time-consuming,
and expensive. Our work focuses on devel-
oping predictive models using state-of-the-
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art Artificial Intelligence (Al) and Machine
Learning (ML) techniques to assess the car-
diotoxicity of drugs, pesticides, and indus-
trial products. These models can help iden-
tify potential safety concerns early in the
drug discovery process. As Al approaches
are “data-hungry,” we have collected thou-
sands of data points for different molecular
initiating events and key events related to
cardiotoxicity, following the concept of the
Adverse Outcome Pathway (AOP) network.

To effectively represent chemical infor-
mation for AI/ML, we curated the collected
data and conducted an analysis to evaluate
different types of chemical representations
such as Quantitative Structure-Activity
Relationships (QSARs) descriptors, finger-
print, embeddings, graph, and combina-
tions of these in more complex Al architec-
tures. Our aim was to determine the most
effective descriptors to represent chemical
information in a way that enables high-per-
formance models. Indeed, we tested vari-
ous Al architectures to consider multiple
aspects that could lead to potential toxic
effects, such as multimodal and multitask
approaches. By considering these different
approaches, we aim to develop models that
can accurately predict potential hazard car-
diotoxic effects of drugs, pesticides, and
industrial products.

Correspondence: E.L. Vigano
E-mail: edoardo.vigano@marionegri.it

Conference presentation: this paper was presented
at the Fourth Centro 3R Annual Meeting - The role
of 3Rs in the age of One Health: where we are and
where we’re going - 13-15 September 2023,

Universita degli Studi Milano-Bicocca.

©Copyright: the Author(s), 2023
Licensee PAGEPress, Italy

Biomedical Science and Engineering 2023, 4:226

doi:10.4081/bse.2023.226

This article is distributed under the terms of the
Creative Commons Attribution Noncommercial
License (by-nc 4.0) which permits any noncommer-
cial use, distribution, and reproduction in any
medium, provided the original author(s) and source

are credited.

Publisher's note: all claims expressed in this article
are solely those of the authors and do not necessar-
ily represent those of their affiliated organizations,
or those of the publisher, the editors and the review-
ers. Any product that may be evaluated in this arti-
cle or claim that may be made by its manufacturer
is not guaranteed or endorsed by the publisher.

[Biomedical Science and Engineering 2023; 4:226]

[page 19]






