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    Abstract
Severe asthma is chronic airway disease, exhibit poor response to conventional asthma therapies. Growing evidence suggests that elevated hypoxia increases the severity of asthmatic inflammation among patient and model systems. In this study, we elucidate the therapeutic effect and mechanistic basis of Adhatoda Vasica (AV) aqueous extract on acute allergic as well as severe asthma subtypes, at physiological, histopathological and molecular levels using mouse models. We observed, oral administration of AV extract not only attenuates the increased airway resistance and inflammation in acute allergic asthmatic mice but also alleviates the molecular signatures of steroid (dexamethasone) resistance like IL-17A, KC and HIF-1α (hypoxia inducible factor-1alpha) in severe asthmatic mice. The reversal of pathophysiological features after AV treatment is associated with inhibition of elevated HIF-1α levels by restoring the expression of its negative regulator-PHD2 (prolyl hydroxylase domain-2). This was further confirmed in acute and severe asthma model developed by augmented hypoxic response. Further, AV treatment reverses cellular hypoxia-induced mitochondrial dysfunction in human bronchial epithelial cells - evident from bioenergetic profiles and morphological analysis of mitochondria. Involvement of hypoxia and mitochondrial dysfunction in asthma severity is being increasingly realised. Extract of AV although widely used in Ayurveda practice for the treatment of diverse respiratory ailments, including asthma, its molecular basis of action and effect on severe asthma subtype is still unclear. This study, demonstrates therapeutic mechanism of Adhatoda Vasica through hypoxia-induced mitochondrial dysfunction and highlights its potential in the treatment of severe steroid-resistant asthma.
Significance Statement Severe asthma is a global health concern found to be unresponsive to current treatment modalities involving corticosteroids. Recent findings suggest that elevated hypoxia has a critical role in severity of asthma. Here, we report therapeutic treatment with aqueous extract of Adhatoda Vasica (AV), an ayurvedic medicine, is effective in attenuation of severe steroid-insensitive asthmatic features in mice. The observed anti-asthmatic effects of AV was through inhibition of hypoxic response, both in vivo and in vitro. AV also reverses mitochondrial dysfunction, a key consequence associated with hypoxia, and asthma. This study not only highlights the translational potential of AV for the treatment of severe asthma but also provides opportunities for its usage in other disease conditions where hypoxia is pertinent.





  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted April 07, 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 
 Adhatoda Vasica ameliorates cellular hypoxia dependent mitochondrial dysfunction in acute and severe asthmatic mice



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Adhatoda Vasica ameliorates cellular hypoxia dependent mitochondrial dysfunction in acute and severe asthmatic mice
    

  
      Atish Gheware, Lipsa Panda, Kritika Khanna, Vaibhav Jain, Naveen Kumar Bhatraju, Shakti Sagar, Manish Kumar, Vijay Pal Singh, Mitali Mukerji, Anurag Agrawal, Bhavana Prasher

  
      bioRxiv 2020.04.01.019430; doi: https://doi.org/10.1101/2020.04.01.019430 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Adhatoda Vasica ameliorates cellular hypoxia dependent mitochondrial dysfunction in acute and severe asthmatic mice
    

  
      Atish Gheware, Lipsa Panda, Kritika Khanna, Vaibhav Jain, Naveen Kumar Bhatraju, Shakti Sagar, Manish Kumar, Vijay Pal Singh, Mitali Mukerji, Anurag Agrawal, Bhavana Prasher

  
      bioRxiv 2020.04.01.019430; doi: https://doi.org/10.1101/2020.04.01.019430 

  
  
  


  

  
  	      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

    
  
  
    	Immunology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5175)

	Biochemistry (11639)

	Bioengineering (8679)

	Bioinformatics (29012)

	Biophysics (14860)

	Cancer Biology (11998)

	Cell Biology (17262)

	Clinical Trials (138)

	Developmental Biology (9363)

	Ecology (14079)

	Epidemiology (2067)

	Evolutionary Biology (18198)

	Genetics (12183)

	Genomics (16701)

	Immunology (11790)

	Microbiology (27853)

	Molecular Biology (11473)

	Neuroscience (60471)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4915)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  