
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Journal Pre-proof

Giovanni Di Guardo: Animal models and pathogenetic insights to CoViD-19

Giovanni Di Guardo, Associate Professor

PII: S0021-9975(20)30061-X

DOI: https://doi.org/10.1016/j.jcpa.2020.06.002

Reference: YJCPA 2334

To appear in: Journal of Comparative Pathology

Please cite this article as: Guardo, G.D., Giovanni Di Guardo: Animal models and pathogenetic insights
to CoViD-19, Journal of Comparative Pathology, https://doi.org/10.1016/j.jcpa.2020.06.002.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2020 Elsevier Ltd. All rights reserved.

https://doi.org/10.1016/j.jcpa.2020.06.002
https://doi.org/10.1016/j.jcpa.2020.06.002


Giovanni Di Guardo: Animal models and pathogenetic insights to CoViD-19 
 
As a veterinary pathologist I feel "reassured" by the recent data originating from the autopsies 
and the ancillary investigations performed on CoViD-19-affected patients.  
 
In this respect, the comparative pathology data obtained from experimentally challenged 
animals such as non-human primates, cats and ferrets, the latter two highly susceptible to 
experimental infection (1), may prove additionally useful in dissecting the pathogenesis of 
SARS-CoV-2 disease. Indeed, vasculitis and intravascular coagulation, along with pulmonary 
endoalveolar fibrin leakage, have been reported in the two aforementioned CoViD-19 
experimental disease models (1). 
 
Noteworthy, abnormal coagulation parameters compatible with disseminated intravascular 
coagulation (DIC) have been linked to a poor prognosis in SARS-CoV-2-infected patients, 
who may suddenly develop very severe forms of disease leading to death (2). This most 
likely results from viral targeting of endothelial cells, as the virus likely gains access to host 
cells through angiotensin-converting enzyme 2 (ACE-2) receptors (3), which are widely 
expressed by endothelial cells (4). The viral damage to the inner vascular wall throughout the 
body, including the blood-brain-barrier endothelium, may well explain the DIC and "cytokine 
storm" experienced by those individuals developing very severe disease forms. Endothelial 
cells are, in fact, immunologically active, with heparin having been indicated as a drug 
efficiently counteracting the DIC associated with SARS-CoV-2 infection (5). 
 
In other words, the "popular" view of CoViD-19 as a "viral pneumonia" is being 
progressively complemented by that of a disease characterized by DIC and an excessive 
immune response, causing in turn a severe and swift "multiorgan dysfunction". 
 
We should give special thanks to pathologists, whom I believe are not being given the credit 
they deserve by the media in Italy and in many other countries! 
 
Giovanni Di Guardo is an Associate Professor of General Pathology and Veterinary 
Pathophysiology at the Faculty of Veterinary Medicine of the University of Teramo, Italy: 
gdiguardo@unite.it 
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