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    Abstract
Introduction Coronavirus disease 2019 (COVID-19) can be associated with mortality and high morbidity worldwide. There is an extensive effort to control infection and disease caused by SARS-CoV-2. This study addressed the hypothesis that angiotensin II type I receptor blocker, Losartan, may restrict pathogenesis caused by SARS-CoV-2 by decreasing viral-induced cytopathological changes by blocking angiotensin II type 1 receptor (AT1R), thus reducing the affinity of the virus for ACE2, and inhibiting papain-like protease of the virus.

Method Losartan inhibitory effect on deubiquitination and deISGylation properties of papain-like protease was investigated using a fluorescence method and gel shift analysis determining its inhibitory effects.
The inhibitory effect of Losartan on SARS-CoV-2 cell replication was investigated both when losartan was added to the cell culture 1 hour before (pre-infection group) and 1 hour after (post-infection group) SARS-CoV-2 infection of Vero E6 cells.

Results Losartan treatment of Vero E6 cells prior to and after SARS-CoV-2 infection reduced SARS-CoV-2 replication by 80% and 70% respectively. Losartan was not a strong deubiquitinase and deISGylase inhibitor of PLpro.

Conclusion Losartan added pre- and post-infection to the Vero E6 cell culture significantly prevents cell destruction and replication by SARS-CoV2. Losartan has low side-effects, is readily available, and can be produced at high levels globally, all features of a promising drug in treatment of COVID-19 if validated by clinical trials.


Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	Warning: This manuscript presents an in vitro study pending validation by clinical trials.



	Abbreviations
	ACE
	Angiotensin-Converting Enzyme
	ACE2
	Angiotensin-Converting Enzyme 2
	AMC
	C-terminal 7-amido-4-methylcoumarin
	Ang I
	Angiotensin I
	Ang II
	Angiotensin II
	Ang (1-7)
	Angiotensin 1-7
	Ang (1-9)
	Angiotensin 1-9
	ARB
	angiotensin receptor blockers
	ARDS
	acute respiratory distress syndrome
	AT1R
	Angiotensin II type 1 receptor
	AT2R
	Angiotensin II type 2 receptor
	BSA
	bovine serum albumin
	CoV
	coronavirus
	COVID-19
	coronavirus disease 2019;
	DMSO
	dimethyl sulfoxide
	DUB
	deubiquitinase
	GRL-0617
	5-amino-2-methyl-Nbenzamide
	IL-6
	interleukin-6
	ISG15
	interferon-stimulated gene product 15
	MD
	molecular dynamic
	MERS-CoV
	Middle East Respiratory Syndrome
	NP
	nuclear protein
	NSP
	nonstructural proteins
	ORF1a/ORF1b
	open reading frames
	PLP
	papain-like protease
	PLpro
	papain-like protease
	proISG15
	precursor ISG15
	PRR
	Pattern-Recognition Receptor
	RAS
	renin-angiotensin system
	RBD
	receptor binding domain
	SARS-CoV-2
	severe acute respiratory syndrome coronavirus 2
	TLR
	Toll-like receptor
	Tris
	tris(hydroxymethyl)-aminomethane
	Ub
	ubiquitin
	poly ub
	polyubiquitin
	UIM
	ubiquitin interacting motif







  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted December 28, 2020.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Losartan promotes cell survival following SARS-CoV-2 infection in vitro



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Losartan promotes cell survival following SARS-CoV-2 infection in vitro
    

  
      Reza Nejat, Ahmad Shahir Sadr, Brendan T. Freitas, Jackelyn Crabtree, Scott D. Pegan, Ralph A. Tripp, David J. Najafi

  
      bioRxiv 2020.12.27.424507; doi: https://doi.org/10.1101/2020.12.27.424507 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Losartan promotes cell survival following SARS-CoV-2 infection in vitro
    

  
      Reza Nejat, Ahmad Shahir Sadr, Brendan T. Freitas, Jackelyn Crabtree, Scott D. Pegan, Ralph A. Tripp, David J. Najafi

  
      bioRxiv 2020.12.27.424507; doi: https://doi.org/10.1101/2020.12.27.424507 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Pharmacology and Toxicology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5127)

	Biochemistry (11504)

	Bioengineering (8581)

	Bioinformatics (28742)

	Biophysics (14745)

	Cancer Biology (11864)

	Cell Biology (17076)

	Clinical Trials (138)

	Developmental Biology (9278)

	Ecology (13974)

	Epidemiology (2067)

	Evolutionary Biology (18078)

	Genetics (12114)

	Genomics (16566)

	Immunology (11660)

	Microbiology (27563)

	Molecular Biology (11336)

	Neuroscience (59870)

	Paleontology (447)

	Pathology (1841)

	Pharmacology and Toxicology (3169)

	Physiology (4858)

	Plant Biology (10227)

	Scientific Communication and Education (1666)

	Synthetic Biology (2829)

	Systems Biology (7272)

	Zoology (1607)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  