





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Paclitaxel-induced peripheral neuropathy is caused by epidermal ROS and mitochondrial damage through conserved MMP-13 activation
  
       View ORCID ProfileAnthony M. Cirrincione, Adriana D. Pellegrini, Jessica R. Dominy, Marisa E. Benjamin, Irina Utkina-Sosunova, Francesco Lotti, Stanislava Jergova, Jacqueline Sagen,  View ORCID ProfileSandra Rieger

  
      doi: https://doi.org/10.1101/743419 

  
  
  

Anthony M. Cirrincione 
1University of Miami, Department of Biology, Sylvester Comprehensive Cancer Center at the Miller School of Medicine, 1301 Memorial Drive, Coral Gables, FL 33146

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Anthony M. Cirrincione


Adriana D. Pellegrini 
2MDI Biological Laboratory, 159 Old Bar Harbor Road, Salisbury Cove, ME 04672

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jessica R. Dominy 
2MDI Biological Laboratory, 159 Old Bar Harbor Road, Salisbury Cove, ME 04672

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Marisa E. Benjamin 
1University of Miami, Department of Biology, Sylvester Comprehensive Cancer Center at the Miller School of Medicine, 1301 Memorial Drive, Coral Gables, FL 33146

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Irina Utkina-Sosunova 
3Columbia University Medical Center, Center for Motor Neuron Biology and Disease, Department of Pathology & Cell Biology, 630 West 168th Street, New York, NY 10032

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Francesco Lotti 
3Columbia University Medical Center, Center for Motor Neuron Biology and Disease, Department of Pathology & Cell Biology, 630 West 168th Street, New York, NY 10032

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Stanislava Jergova 
4University of Miami, The Miami Project to Cure Paralysis, University of Miami Miller School of Medicine, 1095 Northwest 14th Terrace, Miami

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jacqueline Sagen 
4University of Miami, The Miami Project to Cure Paralysis, University of Miami Miller School of Medicine, 1095 Northwest 14th Terrace, Miami

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Sandra Rieger 
1University of Miami, Department of Biology, Sylvester Comprehensive Cancer Center at the Miller School of Medicine, 1301 Memorial Drive, Coral Gables, FL 33146

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sandra Rieger
	For correspondence: 
srieger@miami.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Paclitaxel is a chemotherapeutic agent that causes peripheral neuropathy (PIPN) as a side effect of cancer treatment. Severely affected patients need to terminate chemotherapy, diminishing their chance of survival. The underlying causes of PIPN are unclear, but epidermal, unmyelinated axons have been shown to be the first to degenerate. We previously utilized a zebrafish in vivo model to show that the epidermal matrix-metalloproteinase 13 (MMP-13) induces degeneration of unmyelinated axons, whereas pharmacological inhibition of MMP-13 prevented axon degeneration. The precise functions by which MMP-13 is regulated and affects axons, however, remained elusive. In this study, we assessed mitochondrial damage and reactive oxygen species (ROS) formation as possible inducers of MMP-13, and we analyzed MMP-13-dependent damage. We show that the small ROS, H2O2, is increased in keratinocytes following treatment with paclitaxel. Epidermal mitochondrial damage appears to be a source of ROS leading to cytoplasmic H2O2 elevation, upregulation of MMP-13, and increased matrix degradation. Intriguingly, although axonal mitochondria also show aberrant morphologies and are vacuolized, as shown in other neuropathies, these axonal mitochondria do not produce increased H2O2 levels. We suggest that mitochondrial vacuolization occurs independently of axonal damage given that MMP-13 inhibition prevents axon degeneration, though vacuoles persist. We further show that MMP-13 dysregulation also underlies PIPN in rodent paclitaxel models, and that this function appears to be DRG neuron-extrinsic. These findings suggest that vacuolization is not a cause of paclitaxel-induced neuropathy, and that epidermal MMP-13 is a strong candidate for therapeutic interventions in cancer patients with neuropathy.
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