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    Abstract
Novel therapeutic approaches are needed for patients with recurrent glioblastoma (GBM) who otherwise have limited options. Hypothermia has been used to cryo-ablate tumor locally, but this is ineffective against infiltrative cells as it damages healthy tissue too. Here we developed and deployed local ‘cytostatic’ hypothermia to stunt GBM growth. We first investigated three grades of hypothermia in vitro and identified a cytostatic window of 20– 25°C. We also determined that 18 h/d of cytostatic hypothermia can be sufficient to prevent growth. Cytostatic hypothermia resulted in cell cycle arrest, reduced metabolite production and consumption, and reduced inflammatory cytokine synthesis. We designed a device to deliver local cytostatic hypothermia in vivo in two rodent models of GBM: utilizing the rat F98 and the human U-87 MG lines. Local hypothermia more than doubled the median survival of F98 bearing rats from 3.9 weeks to 9.7 weeks. Two rats survived through 12 weeks. No loss of U-87 MG bearing rats was observed during their study period of 9 weeks. Additionally, we demonstrated that cytostatic hypothermia is synergistic with chemotherapy in vitro. Interestingly, we also demonstrate that CAR T immunotherapy can function with cytostatic hypothermia. Unlike modern targeted therapeutics, cytostatic hypothermia affects multiple cellular processes simultaneously. Thus, irrespective of the host species (e.g., rodent vs. human), it could slow tumor progression and the evolution of resistance. Our studies show that this approach enhances progression-free survival without chemical interventions. However, it may also provide time and opportunities to use standard concomitant, adjuvant, and novel cytotoxic treatments. Therefore, local cytostatic hypothermia could be a critical addition to the limited options patients with GBM have.

Competing Interest Statement
The authors have declared no competing interest.



  


  
  



  
      
  
  
    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 March 26, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Cytostatic hypothermia and its impact on glioblastoma and survival



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Cytostatic hypothermia and its impact on glioblastoma and survival
    

  
      Syed Faaiz Enam, Cem Y. Kilic, Jianxi Huang, Brian J. Kang, Reed Chen, Connor S. Tribble, Martha I. Betancur, Ekaterina Ilich, Stephanie J. Blocker, Steven Owen, Johnathan G. Lyon, Ravi V. Bellamkonda

  
      bioRxiv 2021.03.25.436870; doi: https://doi.org/10.1101/2021.03.25.436870 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Cytostatic hypothermia and its impact on glioblastoma and survival
    

  
      Syed Faaiz Enam, Cem Y. Kilic, Jianxi Huang, Brian J. Kang, Reed Chen, Connor S. Tribble, Martha I. Betancur, Ekaterina Ilich, Stephanie J. Blocker, Steven Owen, Johnathan G. Lyon, Ravi V. Bellamkonda

  
      bioRxiv 2021.03.25.436870; doi: https://doi.org/10.1101/2021.03.25.436870 

  
  
  


  

  
  	      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

    
  
  
    	Bioengineering




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11640)

	Bioengineering (8679)

	Bioinformatics (29014)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17268)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18199)

	Genetics (12184)

	Genomics (16703)

	Immunology (11790)

	Microbiology (27858)

	Molecular Biology (11477)

	Neuroscience (60475)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  