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ARTICLE INFO ABSTRACT

Keywords: European Journal of Pharmacology has published a special issue entitled Therapeutic targets and pharmacological
COVID-19 treatment of COVID-19 that contains more than 30 manuscripts. Scientists from around the world contributed
Sars-coV-2 ) both review articles and original manuscripts that are remarkable in their diversity. Each contribution offers a
Drug repurposing unique perspective on the current approaches of the discipline called pharmacology. Yet the contributions share
Immunopharmacology

an enthusiasm to put forward a fresh viewpoint and make a positive difference by the exchange of ideas during
the troubled times of this pandemic. What other enterprise but science can unite so many diverse cultures and
nationalities in global uncertainty and discord, and mobilize an effective response against a common enemy. The
efforts of science are in stark contrast to those of populism that has introduced division and a self-serving attitude
that are not simply ill-matched to tackle the pandemic, but foster its spread and severity. We trust that the
readers of European Journal of Pharmacology will discover new ideas and concepts in our special COVID-19
series as members of the scientific community and shared world.
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In response to the ongoing pandemic, European Journal of Phar-
macology has published a special issue entitled Therapeutic targets and
pharmacological treatment of COVID-19. More than 30 manuscripts
appear in the special issue. Submissions were received from all around
the world and the breadth of the topics covered is remarkable. Several of
the topic areas that the articles discuss are antiviral drugs (Wang and
Chen, 2020), drug discovery (Madadlou, 2020; Soni et al., 2020),
drug-related adverse events (Paniri et al., 2020), drug repurposing or
adjunct therapies (Bibi et al., 2020; Costa et al., 2020; El Tabaa and El
Tabaa, 2020; Habibzadeh et al., 2020; Islam et al., 2020; Lopachev et al.,
2020; Monji et al., 2020; Omolo et al., 2020; Otreba et al., 2020),
immunopharmacology (Booz et al., 2020), inflammatory pathways
(Yarmohammadi et al., 2020), involvement of the renin-angiotensin
system (Kaur et al., 2020; Sharifkashani et al., 2020; Vitiello and Fer-
rara, 2020), molecular docking and modeling studies (Deshpande et al.,
2020; Vijayakumar et al., 2020), natural product-derived drugs or sup-
plements (Sahebnasagh et al., 2020; Tang et al., 2020), potential ther-
apeutic targets (Krishna et al., 2020; Sureda et al., 2020), real-world
developments and pharmacotherapeutics (Awasthi et al., 2020; Chib-
ber et al., 2020; Khan et al., 2020; Lam et al., 2020; Marcolino et al.,
2020; Monpara et al., 2020; Nittari et al., 2020; Samudrala et al., 2020),
and targeting oxidative stress (Alamdari et al., 2020). These are not

exclusive and some overlap of course occurs among the articles in the
areas that are discussed, but each contribution offers a unique
perspective on the current approaches of the discipline called
pharmacology.

At the urging on March 13, 2020 of the National Science and Tech-
nology Advisors from a dozen countries, including the United States,
publishers unselfishly agreed to make their COVID-19 and coronavirus-
related publications immediately accessible in PubMed Central (PMC)
and other appropriate public repositories. More than 50 publishers
responded in ways that facilitate the exchange of ideas among re-
searchers. As of October 10, 2020, there were 62,336 articles refer-
encing COVID-19 in PubMed, which attest to the remarkable
mobilization of the scientific world in such a very short span of time.
Although a number are criticized as substandard by some, these articles
represent a goldmine of thinking and panoply of viewing a problem from
different perspectives. Criticism is second nature to science and its un-
derlying driving force for discovery and advancing knowledge. The peer
review process is a fundamental pillar of the scientific process, so
certainly the growth of preprint publications should be viewed with
some concern. Nonetheless, there is strength in dialog and the exchange
of ideas. What other enterprise but science can unite so many diverse
cultures and nationalities in global uncertainty and discord, and
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mobilize an effective response against a common enemy. It warms the
heart to know that there are still those who believe that knowledge is
power.

The last several years has seen the growth of populism among many
counties in the world, partly as a response to globalization. Unfortu-
nately, a common good is no longer in the national interest; rather, self-
interest is now paramount. The alliances and structures that were
erected on the hard lessons of the last world war are given short shrift or
even cast aside in the name of what is sold as national expediency. It is
within that context that the COVID-19 pandemic ought to be viewed.

The pandemic that originated in Wuhan, China is caused by the novel
coronavirus, SARS-coV-2 (Liu et al., 2020). It rapidly spread around the
world, causing great distress and death and wreaking havoc on all so-
cieties. Ironically, the pandemic has revealed the fallacy and insipid
intellectual underpinnings of populism (McKee et al., 2020), as the virus
is not deterred by any physical or rhetorical barriers that populist may
try to erect, even within the same country. A common enemy has
revealed the need to marshal a common response, and no one is safe
unless everyone is safe. With that said, science has become the world’s
common voice with scientists of diverse backgrounds and economic
resources, from developed and less developed countries, sharing their
thoughts and ideas on tackling this staggering challenge. Unlike popu-
lism, science is dependent upon a respectful exchange and critical
appraisal of ideas.

We trust that the readers of European Journal of Pharmacology will
discover new ideas and concepts in our special COVID-19 series. This
collection of both review articles and original research exhibits a broad
breadth of coverage. Yet, the contributions share an enthusiasm in a
desire to put forward a fresh perspective and make a positive difference
by the exchange of ideas.

There is no miracle drugs or cures for the pandemic, but rather the
promise of drugs or cures that are grounded in the guiding principles of
solid scientific effort. That is not to discount the importance of indi-
vidual faith as a motivating force for some in science, or the lack of faith
in others. Unlike populism, science respects our differences, while
acknowledging our commonality. Enjoy and learn from our series
Therapeutic targets and pharmacological treatment of COVID-19 as mem-
bers of the scientific community and shared world.
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and dedicating her life in serving the most vulnerable of the Lebanese
community during the COVID-19 pandemic.

Author agreement

Our work is original and is being submitted only to European Journal
of Pharmacology, has not been published already, and is not under
consideration for publication or in press elsewhere. All authors agree to
the submission of the manuscript.
CRediT authorship contribution statement

George W. Booz: contributes to the, Writing - original draft, Writing
- review & editing, of the manuscript. Fouad A. Zouein: contributes to
the, Writing - original draft, Writing - review & editing, of the
manuscript.

Declaration of competing interest

The authors have no conflicts of interest to declare.

European Journal of Pharmacology 890 (2021) 173696
Acknowledgements

This work was supported by a grant to FAZ from the American
University of Beirut Faculty of Medicine (MPP -) 320145/320095 and
by Centre National de la Recherche Scientifique (CNRS) #103507/
103487/103941; Seed grant #100410; and Collaborative Research
Stimulus (CRS)#103556. GWB acknowledges the support of the
Department of Pharmacology and Toxicology (UMMC).

References

Alamdari, D.H., Moghaddam, A.B., Amini, S., Keramati, M.R., Zarmehri, A.M.,
Alamdari, A.H., Damsaz, M., Banpour, H., Yarahmadi, A., Koliakos, G., 2020.
Application of methylene blue -vitamin C -N-acetyl cysteine for treatment of
critically ill COVID-19 patients, report of a phase-I clinical trial. Eur. J. Pharmacol.
885, 173494, https://doi.org/10.1016/j.ejphar.2020.173494,

Awasthi, A., Vishwas, S., Corrie, L., Kumar, R., Khursheed, R., Kaur, J., Kumar, R.,
Arya, K.R., Gulati, M., Kumar, B., Singh, S.K., Pandey, N.K., Wadhwa, S., Kumar, P.,
Kapoor, B., Gupta, R.K., Kumar, A., 2020. OUTBREAK of novel corona virus disease
(COVID-19): antecedence and aftermath. Eur. J. Pharmacol. 884, 173381. https://
doi.org/10.1016/j.ejphar.2020.173381.

Bibi, N., Gul, S., Ali, J., Kamal, M.A., 2020. Viroinformatics approach to explore the
inhibitory mechanism of existing drugs repurposed to fight against COVID-19. Eur. J.
Pharmacol. 885, 173496. https://doi.org/10.1016/j.ejphar.2020.173496.

Booz, G.W., Altara, R., Eid, A.H., Wehbe, Z., Fares, S., Zaraket, H., Habeichi, N.J.,
Zouein, F.A., 2020. Macrophage responses associated with COVID-19: a
pharmacological perspective. Eur. J. Pharmacol. 887, 173547. https://doi.org/
10.1016/j.ejphar.2020.173547.

Chibber, P., Haq, S.A., Ahmed, I., Andrabi, N.I., Singh, G., 2020. Advances in the possible
treatment of COVID-19: a review. Eur. J. Pharmacol. 883, 173372. https://doi.org/
10.1016/j.ejphar.2020.173372.

Costa, L.H.A., Santos, B.M., Branco, L.G.S., 2020. Can selective serotonin reuptake
inhibitors have a neuroprotective effect during COVID-19? Eur. J. Pharmacol. 889,
173629. https://doi.org/10.1016/j.ejphar.2020.173629.

Deshpande, R.R., Tiwari, A.P., Nyayanit, N., Modak, M., 2020. In silico molecular
docking analysis for repurposing therapeutics against multiple proteins from SARS-
CoV-2. Eur. J. Pharmacol. 886, 173430. https://doi.org/10.1016/].
ejphar.2020.173430.

El Tabaa, M.M., El Tabaa, M.M., 2020. New putative insights into neprilysin (NEP)-
dependent pharmacotherapeutic role of roflumilast in treating COVID-19. Eur. J.
Pharmacol. 889, 173615. https://doi.org/10.1016/j.ejphar.2020.173615.

Habibzadeh, P., Mofatteh, M., Ghavami, S., Roozbeh, J., 2020. The potential
effectiveness of acetazolamide in the prevention of acute kidney injury in COVID-19:
a hypothesis. Eur. J. Pharmacol. 888, 173487. https://doi.org/10.1016/j.
ejphar.2020.173487.

Islam, T., Rahman, M.R., Aydin, B., Beklen, H., Arga, K.Y., Shahjaman, M., 2020.
Integrative transcriptomics analysis of lung epithelial cells and identification of
repurposable drug candidates for COVID-19. Eur. J. Pharmacol. 887, 173594.
https://doi.org/10.1016/j.ejphar.2020.173594.

Kaur, U., Acharya, K., Mondal, R., Singh, A., Saso, L., Chakrabarti, S., Chakrabarti, S.S.,
2020. Should ACE2 be given a chance in COVID-19 therapeutics: a semi-systematic
review of strategies enhancing ACE2. Eur. J. Pharmacol. 887, 173545. https://doi.
org/10.1016/j.ejphar.2020.173545.

Khan, S., Tombuloglu, H., Hassanein, S.E., Rehman, S., Bozkurt, A., Cevik, E., Abdel-
Ghany, S., Nabi, G., Ali, A., Sabit, H., 2020. Coronavirus diseases 2019: current
biological situation and potential therapeutic perspective. Eur. J. Pharmacol. 886,
173447. https://doi.org/10.1016/j.ejphar.2020.173447.

Krishna, G., Pillai, V.S., Veettil, M.V., 2020. Approaches and advances in the
development of potential therapeutic targets and antiviral agents for the
management of SARS-CoV-2 infection. Eur. J. Pharmacol. 885, 173450. https://doi.
org/10.1016/j.ejphar.2020.173450.

Lam, S., Lombardi, A., Ouanounou, A., 2020. COVID-19: a review of the proposed
pharmacological treatments. Eur. J. Pharmacol. 886, 173451. https://doi.org/
10.1016/j.ejphar.2020.173451.

Liu, Y.C., Kuo, R.L., Shih, S.R., 2020. COVID-19: the first documented coronavirus
pandemic in history. Biomed. J. https://doi.org/10.1016/j.bj.2020.04.007.

Lopachev, A.V., Kazanskaya, R.B., Khutorova, A.V., Fedorova, T.N., 2020. An overview
of the pathogenic mechanisms involved in severe cases of COVID-19 infection, and
the proposal of salicyl-carnosine as a potential drug for its treatment. Eur. J.
Pharmacol. 886, 173457. https://doi.org/10.1016/j.ejphar.2020.173457.

Madadlou, A., 2020. Food proteins are a potential resource for mining cathepsin L
inhibitory drugs to combat SARS-CoV-2. Eur. J. Pharmacol. 885, 173499. https://
doi.org/10.1016/j.ejphar.2020.173499.

Marcolino, V.A., Pimentel, T.C., Barao, C.E., 2020. What to expect from different drugs
used in the treatment of COVID-19: a study on applications and in vivo and in vitro
results. Eur. J. Pharmacol. 887, 173467. https://doi.org/10.1016/j.
ejphar.2020.173467.

McKee, M., Gugushvili, A., Koltai, J., Stuckler, D., 2020. Are populist leaders creating the
conditions for the spread of COVID-19? Comment on "A scoping review of populist
radical right parties’ influence on welfare policy and its implications for population
health in europe. Int. J. Health Pol. Manag. https://doi.org/10.34172/
ijhpm.2020.124.


https://doi.org/10.1016/j.ejphar.2020.173494
https://doi.org/10.1016/j.ejphar.2020.173381
https://doi.org/10.1016/j.ejphar.2020.173381
https://doi.org/10.1016/j.ejphar.2020.173496
https://doi.org/10.1016/j.ejphar.2020.173547
https://doi.org/10.1016/j.ejphar.2020.173547
https://doi.org/10.1016/j.ejphar.2020.173372
https://doi.org/10.1016/j.ejphar.2020.173372
https://doi.org/10.1016/j.ejphar.2020.173629
https://doi.org/10.1016/j.ejphar.2020.173430
https://doi.org/10.1016/j.ejphar.2020.173430
https://doi.org/10.1016/j.ejphar.2020.173615
https://doi.org/10.1016/j.ejphar.2020.173487
https://doi.org/10.1016/j.ejphar.2020.173487
https://doi.org/10.1016/j.ejphar.2020.173594
https://doi.org/10.1016/j.ejphar.2020.173545
https://doi.org/10.1016/j.ejphar.2020.173545
https://doi.org/10.1016/j.ejphar.2020.173447
https://doi.org/10.1016/j.ejphar.2020.173450
https://doi.org/10.1016/j.ejphar.2020.173450
https://doi.org/10.1016/j.ejphar.2020.173451
https://doi.org/10.1016/j.ejphar.2020.173451
https://doi.org/10.1016/j.bj.2020.04.007
https://doi.org/10.1016/j.ejphar.2020.173457
https://doi.org/10.1016/j.ejphar.2020.173499
https://doi.org/10.1016/j.ejphar.2020.173499
https://doi.org/10.1016/j.ejphar.2020.173467
https://doi.org/10.1016/j.ejphar.2020.173467
https://doi.org/10.34172/ijhpm.2020.124
https://doi.org/10.34172/ijhpm.2020.124

G.W. Booz and F.A. Zouein

Monji, F., Al-Mahmood Siddiquee, A., Hashemian, F., 2020. Can pentoxifylline and
similar xanthine derivatives find a niche in COVID-19 therapeutic strategies? A ray
of hope in the midst of the pandemic. Eur. J. Pharmacol. 887, 173561. https://doi.
org/10.1016/j.ejphar.2020.173561.

Monpara, J.D., Sodha, S.J., Gupta, P.K., 2020. COVID-19 associated complications and
potential therapeutic targets. Eur. J. Pharmacol. 886, 173548. https://doi.org/
10.1016/j.ejphar.2020.173548.

Nittari, G., Pallotta, G., Amenta, F., Tayebati, S.K., 2020. Current pharmacological
treatments for SARS-COV-2: a narrative review. Eur. J. Pharmacol. 882, 173328.
https://doi.org/10.1016/j.ejphar.2020.173328.

Omolo, C.A., Soni, N., Fasiku, V.O., Mackraj, I., Govender, T., 2020. Update on
therapeutic approaches and emerging therapies for SARS-CoV-2 virus. Eur. J.
Pharmacol. 883, 173348. https://doi.org/10.1016/j.ejphar.2020.173348.

Otreba, M., Kosmider, L., Rzepecka-Stojko, A., 2020. Antiviral activity of
chlorpromazine, fluphenazine, perphenazine, prochlorperazine, and thioridazine
towards RNA-viruses. A review. Eur. J. Pharmacol. 887, 173553. https://doi.org/
10.1016/j.ejphar.2020.173553.

Paniri, A., Hosseini, M.M., Rasoulinejad, A., Akhavan-Niaki, H., 2020. Molecular effects
and retinopathy induced by hydroxychloroquine during SARS-CoV-2 therapy: role of
CYP450 isoforms and epigenetic modulations. Eur. J. Pharmacol. 886, 173454.
https://doi.org/10.1016/j.ejphar.2020.173454.

Sahebnasagh, A., Saghafi, F., Avan, R., Khoshi, A., Khataminia, M., Safdari, M.,
Habtemariam, S., Ghaleno, H.R., Nabavi, S.M., 2020. The prophylaxis and treatment
potential of supplements for COVID-19. Eur. J. Pharmacol. 887, 173530. https://doi.
0rg/10.1016/j.ejphar.2020.173530.

Samudrala, P.K., Kumar, P., Choudhary, K., Thakur, N., Wadekar, G.S., Dayaramani, R.,
Agrawal, M., Alexander, A., 2020. Virology, pathogenesis, diagnosis and in-line
treatment of COVID-19. Eur. J. Pharmacol. 883, 173375. https://doi.org/10.1016/j.
ejphar.2020.173375.

European Journal of Pharmacology 890 (2021) 173696

Sharifkashani, S., Bafrani, M.A., Khaboushan, A.S., Pirzadeh, M., Kheirandish, A.,
Yavarpour Bali, H., Hessami, A., Saghazadeh, A., Rezaei, N., 2020. Angiotensin-
converting enzyme 2 (ACE2) receptor and SARS-CoV-2: potential therapeutic
targeting. Eur. J. Pharmacol. 884, 173455. https://doi.org/10.1016/j.
ejphar.2020.173455.

Soni, V.K., Mehta, A., Ratre, Y.K., Tiwari, A.K., Amit, A., Singh, R.P., Sonkar, S.C.,
Chaturvedi, N., Shukla, D., Vishvakarma, N.K., 2020. Curcumin, a traditional spice
component, can hold the promise against COVID-19? Eur. J. Pharmacol. 886,
173551. https://doi.org/10.1016/j.ejphar.2020.173551.

Sureda, A., Alizadeh, J., Nabavi, S.F., Berindan-Neagoe, 1., Cismaru, C.A., Jeandet, P.,
Los, M.J., Clementi, E., Nabavi, S.M., Ghavami, S., 2020. Endoplasmic reticulum as a
potential therapeutic target for covid-19 infection management? Eur. J. Pharmacol.
882, 173288. https://doi.org/10.1016/j.ejphar.2020.173288.

Tang, C.F., Ding, H., Jiao, R.Q., Wu, X.X., Kong, L.D., 2020. Possibility of magnesium
supplementation for supportive treatment in patients with COVID-19. Eur. J.
Pharmacol. 886, 173546. https://doi.org/10.1016/j.ejphar.2020.173546.

Vijayakumar, B.G., Ramesh, D., Joji, A., Jayachandra Prakasan, J., Kannan, T., 2020. In
silico pharmacokinetic and molecular docking studies of natural flavonoids and
synthetic indole chalcones against essential proteins of SARS-CoV-2. Eur. J.
Pharmacol. 886, 173448. https://doi.org/10.1016/j.ejphar.2020.173448.

Vitiello, A., Ferrara, F., 2020. Correlation between renin-angiotensin system and Severe
Acute Respiratory Syndrome Coronavirus 2 infection: what do we know? Eur. J.
Pharmacol. 883, 173373. https://doi.org/10.1016/j.ejphar.2020.173373.

Wang, Y., Chen, L., 2020. Distributions of antiviral drugs affect their capabilities of
reducing viral loads in COVID-19 treatment. Eur. J. Pharmacol. 889, 173634.
https://doi.org/10.1016/j.ejphar.2020.173634.

Yarmohammadi, A., Yarmohammadi, M., Fakhri, S., Khan, H., 2020. Targeting pivotal
inflammatory pathways in COVID-19: a mechanistic review. Eur. J. Pharmacol.
173620. https://doi.org/10.1016/j.ejphar.2020.173620.


https://doi.org/10.1016/j.ejphar.2020.173561
https://doi.org/10.1016/j.ejphar.2020.173561
https://doi.org/10.1016/j.ejphar.2020.173548
https://doi.org/10.1016/j.ejphar.2020.173548
https://doi.org/10.1016/j.ejphar.2020.173328
https://doi.org/10.1016/j.ejphar.2020.173348
https://doi.org/10.1016/j.ejphar.2020.173553
https://doi.org/10.1016/j.ejphar.2020.173553
https://doi.org/10.1016/j.ejphar.2020.173454
https://doi.org/10.1016/j.ejphar.2020.173530
https://doi.org/10.1016/j.ejphar.2020.173530
https://doi.org/10.1016/j.ejphar.2020.173375
https://doi.org/10.1016/j.ejphar.2020.173375
https://doi.org/10.1016/j.ejphar.2020.173455
https://doi.org/10.1016/j.ejphar.2020.173455
https://doi.org/10.1016/j.ejphar.2020.173551
https://doi.org/10.1016/j.ejphar.2020.173288
https://doi.org/10.1016/j.ejphar.2020.173546
https://doi.org/10.1016/j.ejphar.2020.173448
https://doi.org/10.1016/j.ejphar.2020.173373
https://doi.org/10.1016/j.ejphar.2020.173634
https://doi.org/10.1016/j.ejphar.2020.173620

	Science unites a troubled world: Lessons from the pandemic
	Dedication
	Author agreement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	References


