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    ABSTRACT
Spinal cord injury leads to a massive response of innate immune cells (microglia, macrophages, neutrophils) both, in non-regenerating mammals and in successfully regenerating zebrafish, but the role of these immune cells in functional spinal cord regeneration in zebrafish has not been addressed. Here we show that inhibiting inflammation reduces and promoting it accelerates axonal regeneration in larval zebrafish. Mutant analyses show that peripheral macrophages, but not neutrophils or microglia, are necessary and sufficient for full regeneration. Macrophage-less irf8 mutants show prolonged inflammation with elevated levels of Il-1β and Tnf-α. Decreasing Il-1β levels or number of Il-1β+ neutrophils rescues functional regeneration in irf8 mutants. However, during early regeneration, interference with Il-1β function impairs regeneration in irf8 and wildtype animals. Inhibiting Tnf-α does not rescue axonal growth in irf8 mutants, but impairs it in wildtype animals, indicating a pro-regenerative role of Tnf-α. Hence, inflammation is tightly and dynamically controlled by macrophages to promote functional spinal cord regeneration in zebrafish.




  


  
  



  
      
  
  
    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 May 28, 2018.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Dynamic control of proinflammatory cytokines Il-1β and Tnf-α by macrophages is necessary for functional spinal cord regeneration in zebrafish



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Dynamic control of proinflammatory cytokines Il-1β and Tnf-α by macrophages is necessary for functional spinal cord regeneration in zebrafish
    

  
      Themistoklis M. Tsarouchas, Daniel Wehner, Leonardo Cavone, Tahimina Munir, Marcus Keatinge, Marvin Lambertus, Anna Underhill, Thomas Barrett, Elias Kassapis, Nikolay Ogryzko, Yi Feng, Tjakko J. van Ham, Thomas Becker, Catherina G. Becker

  
      bioRxiv 332197; doi: https://doi.org/10.1101/332197 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Dynamic control of proinflammatory cytokines Il-1β and Tnf-α by macrophages is necessary for functional spinal cord regeneration in zebrafish
    

  
      Themistoklis M. Tsarouchas, Daniel Wehner, Leonardo Cavone, Tahimina Munir, Marcus Keatinge, Marvin Lambertus, Anna Underhill, Thomas Barrett, Elias Kassapis, Nikolay Ogryzko, Yi Feng, Tjakko J. van Ham, Thomas Becker, Catherina G. Becker

  
      bioRxiv 332197; doi: https://doi.org/10.1101/332197 

  
  
  


  

  
  	      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

    
  
  
    	Developmental Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    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 (13975)

	Epidemiology (2067)

	Evolutionary Biology (18078)

	Genetics (12114)

	Genomics (16566)

	Immunology (11660)

	Microbiology (27563)

	Molecular Biology (11336)

	Neuroscience (59874)

	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)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  