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The unprecedented COVID-19 pandemic showed up during the latter part of 2019
in Wuhan, China. From December 2019 to the summer of 2020, both of us were in Italy,
which was the first European country overwhelmed by the COVID-19 infection, although
other European countries, the USA, and other countries later followed a similar pattern.
The Italian government took drastic measures to contain the virus but unexpected health
impacts devastated the country (close to 200 health professionals died in the first 2 months
of this health emergency) [1].

Scientifically, all aspects the virus and how to mitigate its health consequences were
of immediate concern, and in April 2020, a preprint appeared (later published) describing
a Dutch study that demonstrated that low levels of vitamin K (a quinone) worsened the
condition of COVID-19 patients [2]. Since earlier research in our laboratory described
antioxidant activities of quinone natural products, we thought that compounds containing
a quinone moiety could be sensitive to COVID-19 and subsequently published two related
papers [3,4].

Indeed, celastrol, a methide quinone natural compound, was reported as an inhibitor

ﬂ;ﬁ'a‘tfgsr of (SARS-CoV) 3CL Protease in 2010 [5], and this study motivated us in examining the

active site of this important target. We focused our attention on Cysteine-145 at the active
site and described a potential inhibitory mechanism of Main-Pro [6]. We were convinced
Issue: Molecular Interactions and that research into the infectious mechanism, the spread of transmission, and potential
Mechanisms of COVID-19 Inhibition.  tf€atments and cures required interdisciplinary efforts. Therefore, we decided to contact
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the inhibition of proteins involved in virus reproduction such as the main protease, papain-
like protease, and TMPRSS2. Three studies deal with a decrease in the extensive cytokine
storm presented during the COVID-19 infection by (1) commonly used anti-inflammatory
drugs’ inhibitory action on Caspase-1 (a trigger of pro-inflammatory cytokines); (2) phytoe-
Publisher’s Note: MDPIstays neutral  strogens on estrogen receptors; and (3) acetylsalicylic acid derivatives. There are four inves-
with regard to jurisdictional claims in - tjgations dealing with ACE-2 proteins and two reviews. A study shows the inhibition of
published maps and institutional affil- - replications on multi SARS-CoV-2 variants by sulfated polysaccharides extracted from red
iations. seaweed, whereas another related study shows inhibitions by lectin. The published reprints
are available at: http:/ /www.mdpi.com/journal/ijms/special_issues/covid-19_Inhibition.

Accessed on June 16 2022.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article ~ Conflicts of Interest: The authors declare no conflict of interest.

Received: 30 July 2022
Accepted: 22 August 2022
Published: 25 August 2022

Funding: This research received no external funding.

distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Int. . Mol. Sci. 2022, 23, 9607. https:/ /doi.org/10.3390/ijms23179607 https:/ /www.mdpi.com/journal/ijms


https://doi.org/10.3390/ijms23179607
https://doi.org/10.3390/ijms23179607
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijms
https://www.mdpi.com
https://orcid.org/0000-0001-9609-474X
http://www.mdpi.com/journal/ijms/special_issues/covid-19_Inhibition
https://doi.org/10.3390/ijms23179607
https://www.mdpi.com/journal/ijms
https://www.mdpi.com/article/10.3390/ijms23179607?type=check_update&version=1

Int. ]. Mol. Sci. 2022, 23, 9607 20f2

References

1.  Nava, S.; Tonelli, R.; Clini, EM. An Italian sacrifice to the COVID-19 epidemic. Eur. Respir. J. 2020, 55, 2001445. [CrossRef]
[PubMed]

2. Dofferhoff, A.S.M.; Piscaer, I.; Schurgers, L.].; Visser, M.P].; van den Ouweland, ] M.W.; de Jong, P.A.; Gosens, R.; Hackeng, T.M.;
van Daal, H.; Lux, P; et al. Reduced Vitamin K Status as a Potentially Modifiable Risk Factor of Severe Coronavirus Disease 2019.
Clin. Infect. Dis. 2021, 73, e4039—-e4046. [CrossRef] [PubMed]

3. Caruso, F.; Rossi, M.; Pedersen, J.Z.; Incerpi, S. Computational studies reveal mechanism by which quinone derivatives can
inhibit SARS-CoV-2. Study of embelin and two therapeutic compounds of interest, methyl prednisolone and dexamethasone. J.
Infect. Public Health 2020, 13, 1868-1877. [CrossRef] [PubMed]

4. Elias, T.; Lee, L.H.; Rossi, M.; Caruso, F.; Adams, S.D. In Vitro Analysis of the Antioxidant and Antiviral Activity of Embelin
against Herpes Simplex Virus-1. Microorganisms 2021, 9, 434. [CrossRef] [PubMed]

5. Ryu, Y.B,; Park, S.-J.; Kim, YM.; Lee, J.-Y.; Seo, W.D.; Chang, J.S. SARS-CoV 3CLpro inhibitory effects of quinone-methide
triterpenes from Tripterygium regelii. Bioorganic Med. Chem. Lett. 2010, 20, 1873-1876. [CrossRef] [PubMed]

6.  Caruso, F; Singh, M.; Belli, S.; Berinato, M.; Rossi, M. Interrelated Mechanism by which the Methide quinone Celastrol, Obtained

from the Roots of Tripterygium wilfordii, Inhibits Main Protease 3CLpro of COVID-19 and Acts as Superoxide Radical Scavenger.
Int. J. Mol. Sci. 2020, 21, 9266. [CrossRef] [PubMed]


http://doi.org/10.1183/13993003.01445-2020
http://www.ncbi.nlm.nih.gov/pubmed/32398303
http://doi.org/10.1093/cid/ciaa1258
http://www.ncbi.nlm.nih.gov/pubmed/32852539
http://doi.org/10.1016/j.jiph.2020.09.015
http://www.ncbi.nlm.nih.gov/pubmed/33109497
http://doi.org/10.3390/microorganisms9020434
http://www.ncbi.nlm.nih.gov/pubmed/33669814
http://doi.org/10.1016/j.bmcl.2010.01.152
http://www.ncbi.nlm.nih.gov/pubmed/20167482
http://doi.org/10.3390/ijms21239266
http://www.ncbi.nlm.nih.gov/pubmed/33291769

	References

