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Studying in vivo the effects of new therapeutic approaches
and compounds is necessary after in vitro research and before
clinical trials. To this aim, animal models play an essential
role in providing preclinical validation for efficacy and toxic-
ity testing.

In this frame, during 2020, animal models have been
vital for the current global health priority of coronavirus dis-
ease 2019 caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). Indeed, neutralizing monoclonal
antibodies derived from convalescence donors have been
tested in Syrian hamsters to demonstrate their in vivo pro-
tective efficacy, opening the avenue to their use as one of
the significant medical countermeasures against SARS-
CoV-2 [1]. Furthermore, transgenic mice that express
human angiotensin-converting enzyme 2 (ACE2) have been
generated and successfully employed to test the effects of
SARS-CoV-2 infection and study its pathogenicity [2].

Although animal models may show certain discrepancies
with human pathophysiology, due to their great potential to
resemble the complexity of the human body, well-established
animal models can also represent invaluable models for the
discovery of novel pathophysiological mechanisms of human
disease. To cite just one example, recent evidence, performed
in an experimental arthritis model used for more than 50
years, has shown that arthritis promotes a central catabolic
state that can be targeted and reversed by activation of hypo-
thalamic AMPK [3]. This might open new therapeutic alterna-
tives to treat rheumatoid arthritis- (RA-) associated metabolic
comorbidities, improving RA-patients overall prognosis.

Animal models have also represented an irreplaceable
ally in outstanding research studies of the last years in the

fight against cancer. Xu et al., using orthotopic tumor
models in mice, demonstrated the efficacy of new personal-
ized nano vaccines based on fluoropolymers for postsurgical
cancer immunotherapy [4]. More recently, subcutaneous
triple-negative breast cancer xenograft mouse models have
been employed to demonstrate in vivo tumor targeting and
antitumor efficacy of aptamer-conjugated nanovectors,
capable of delivering cisplatin specifically to tumor cells [5].

In this special issue, we collected some other interesting
investigations on human pathologies that have been modeled
in animals to get insight into their pathogenesis and therapy.
Among them, using ischemia-reperfusion rats, Żendzian-
Piotrowska et al. [6] demonstrated that Tetrandrine might
reducemyocardial injury by targeting themiR-202-5p/TRPV2
axis. Zhao et al. [7] used well-established rat models of
cerulein-induced acute pancreatitis and streptozotocin-
induced diabetes to study and compare their effect on sphin-
golipid metabolism in the salivary glands. The traumatic brain
injury (TBI) mouse model induced by the weight-drop
method was used in the study by Alqahtani et al. [8] to dem-
onstrate the coadministration of ketamine and perampanel
can reduce inflammation and, consequently, improve the
behavioral function of patients with TBI. Still, in mice, Nori-
Garavand et al. [9] demonstrated the positive effects of sele-
nium on suppression of apoptosis during the vitrification-
thawing process of the ovary, which is used for the preserva-
tion of fertility in humans. A piglet model was instead used
by Cheng et al. [10] to demonstrate that the treatment with
oral administration of resveratrol plays a beneficial role in
hepatic oxidative stress and lipid balance of neonatal fatty liver
diseases associated with intrauterine growth retardation.
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Further studies are required to develop clinically relevant
acute and chronic animal models which reflect the clinical
reality of the various factors and situations that influence
the biological processes of humans (age, disease, comorbidi-
ties, and gender). The closer the model is to humans, the fas-
ter it opens the door to personalized therapies.

Conflicts of Interest

The editors declare that they have no conflicts of interest
regarding the publication of this special issue.

Authors’ Contributions

All authors researched data for the article, made substantial
contributions to discussions of the content, and contributed
to writing, reviewing, and/or editing the manuscript before
submission.

Acknowledgments

We thank the invaluable effort of the expert reviewers for their
critical evaluation of the submitted manuscripts and all the
authors who have contributed their work to this special issue.
O.G. is a staff personnel (I3SNS Stable Researcher) of Xunta de
Galicia (Servizo Galego de Saude (SERGAS)) through a
research-staff contract (Instituto de Salud Carlos III (ISCIII)/
SERGAS). O.G. is member of the RETICS Programme,
RD16/0012/0014 (RIER: Red de Investigación en Inflamación
y Enfermedades Reumáticas) and RICORS Programme,
RD21/0002/0025 via ISCIII and FEDER. The work of O.G.
(PI17/00409 and PI20/00902), is funded by ISCIII and
FEDER. O.G. is a beneficiary of a project funded by the
Research Executive Agency of the European Union in the
framework of MSCA-RISE Action of the H2020 Programme
(project number 734899). O.G. is the beneficiary of a grant
funded by Xunta de Galicia, Consellería de Educación, Uni-
versidade e Formación Profesional and Consellería de Econo-
mía, Emprego e Industria (GAIN) (GPC IN607B2019/10).

Monica Fedele
Oreste Gualillo

Andrea Vecchione

References

[1] T. F. Rogers, F. Zhao, D. Huang et al., “Isolation of potent
SARS-CoV-2 neutralizing antibodies and protection from dis-
ease in a small animal model,” Science, vol. 369, no. 6506,
pp. 956–963, 2020.

[2] L. Bao, W. Deng, B. Huang et al., “The pathogenicity of SARS-
CoV-2 in hACE2 transgenic mice,” Nature, vol. 583, no. 7818,
pp. 830–833, 2020.

[3] P. Seoane-Collazo, E. Rial-Pensado, Á. Estévez-Salguero et al.,
“Activation of hypothalamic AMPK ameliorates metabolic
complications of experimental arthritis,” Arthritis and rheu-
matology, 2021.

[4] J. Xu, J. Lv, Q. Zhuang et al., “A general strategy towards per-
sonalized nanovaccines based on fluoropolymers for post-

surgical cancer immunotherapy,” Nature Nanotechnology,
vol. 15, no. 12, pp. 1043–1052, 2020.

[5] L. Agnello, S. Tortorella, A. d’Argenio et al., “Optimizing cis-
platin delivery to triple-negative breast cancer through novel
EGFR aptamer-conjugated polymeric nanovectors,” Journal
of Experimental Clinical Cancer Research, vol. 40, no. 1,
p. 239, 2021.

[6] M. Żendzian-Piotrowska, D. M. Ziembicka, B. Łukaszuk, and
K. Kurek, “Impact of acute pancreatic injury on sphingolipid
metabolism in the salivary glands,” BioMed Research Interna-
tional, vol. 2020, Article ID 6403482, 7 pages, 2020.

[7] W. Zhao, Y.Wu, F. Ye et al., “Tetrandrine ameliorates myocar-
dial ischemia reperfusion injury through miR-202-5p/
TRPV2,” BioMed Research International, vol. 2021, Article
ID 8870674, 16 pages, 2021.

[8] F. Alqahtani, M. A. Assiri, M. Mohany et al., “Coadministra-
tion of ketamine and perampanel improves behavioral func-
tion and reduces inflammation in acute traumatic brain
injury mouse model,” BioMed Research International,
vol. 2020, Article ID 3193725, 12 pages, 2020.

[9] R. Nori-Garavand, M. Hormozi, L. Narimani et al., “Effect of
selenium on expression of apoptosis-related genes in cryome-
dia of mice ovary after vitrification,” BioMed Research Interna-
tional, vol. 2020, Article ID 5389731, 8 pages, 2020.

[10] K. Cheng, J. Hu, H. Chen, L. Wu, J. Liao, and L. Cheng, “Effects
of different methods of air disinfection of computed tomogra-
phy rooms dedicated to COVID-19 cases,” BioMed Research
International, vol. 2020, Article ID 7402645, 5 pages, 2020.

2 BioMed Research International


	Animal Models of Human Pathology 2020
	Conflicts of Interest
	Authors’ Contributions
	Acknowledgments

