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Abstract



            
Background After peripheral nerve injury, there is an increase in calcium concentration in the injured nerves. Our previous publications have shown that increase in calcium concentration correlated well with degree of nerve injury and that local infusion of calcitonin has a beneficial effect on nerve recovery. Schwann cells play a pivotal role in regeneration and recovery. We aim to examine cultured Schwann cell survivals in various concentrations of calcium-containing growth media and the effect of calcitonin in such media.



            
Methods To establish baseline in postinjury state, crush injury was induced in male Sprague-Dawley rats' sciatic nerves. Extra- and intraneural calcium concentrations were measured. To study Schwann cell survival, uninjured sciatic nerve segment was harvested and cultured in media containing various amounts of calcium. To study the effect of calcitonin, nerve harvest and culture were done in four additional media: (1) normal control, (2) normal control with calcitonin, (3) high calcium medium, and (4) high calcium medium with calcitonin. Schwann cells were studied and analyzed under fluorescent conditions.



            
Results With increasing calcium concentration, there was a significant decrease in the number of Schwann cells. For the experimental groups, in which calcitonin had been added to the growth medium, there were similar amounts of Schwann cells present in both high and low calcium-containing medium.



            
Conclusion Schwann cells are sensitive to increasing calcium concentration. Calcitonin counteracts the detrimental effects of high calcium on Schwann cell survival. This can have significant future clinical implications for patients with peripheral nerve injuries.







[bookmark: N10B00]
Keywords

Schwann cell - 
calcitonin - 
peripheral nerve injury - 
calcium - 
nerve regeneration - 
culture





 

[bookmark: ]

[bookmark: N10D48]
	
References


	
[bookmark: JR160298-1]1 

            LoPachin RM, 
          

            Lehning EJ. 
          
Mechanism of calcium entry during axon injury and degeneration. Toxicol Appl Pharmacol 1997; 143 (02) 233-244 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-2]2 

            Manev H, 
          

            Favaron M, 
          

            Guidotti A, 
          

            Costa E. 
          
Delayed increase of Ca2+ influx elicited by glutamate: role in neuronal death. Mol Pharmacol 1989; 36 (01) 106-112 





PubMedGoogle Scholar





	
[bookmark: JR160298-3]3 

            Martinez AM, 
          

            Ribeiro LC. 
          
Ultrastructural localization of calcium in peripheral nerve fibres undergoing Wallerian degeneration: an oxalate-pyroantimonate and X-ray microanalysis study. J Submicrosc Cytol Pathol 1998; 30 (03) 451-458 





PubMedGoogle Scholar





	
[bookmark: JR160298-4]4 

            Sunderland S. 
          
The anatomy and physiology of nerve injury. Muscle Nerve 1990; 13 (09) 771-784 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-5]5 

            Ziv NE, 
          

            Spira ME. 
          
Axotomy induces a transient and localized elevation of the free intracellular calcium concentration to the millimolar range. J Neurophysiol 1995; 74 (06) 2625-2637 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-6]6 

            Gleichmann M, 
          

            Mattson MP. 
          
Neuronal calcium homeostasis and dysregulation. Antioxid Redox Signal 2011; 14 (07) 1261-1273 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-7]7 

            Arundine M, 
          

            Tymianski M. 
          
Molecular mechanisms of calcium-dependent neurodegeneration in excitotoxicity. Cell Calcium 2003; 34 (4-5): 325-337 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-8]8 

            Sattler R, 
          

            Tymianski M, 
          

            Feyaz I, 
          

            Hafner M, 
          

            Tator CH. 
          
Voltage-sensitive calcium channels mediate calcium entry into cultured mammalian sympathetic neurons following neurite transection. Brain Res 1996; 719 (1-2): 239-246 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-9]9 

            Yan JG, 
          

            Matloub HS, 
          

            Yan Y, 
          

            Agresti M, 
          

            Zhang LL, 
          

            Jaradeh SS. 
          
The correlation between calcium absorption and electrophysiological recovery in crushed rat peripheral nerves. Microsurgery 2010; 30 (02) 138-145 





PubMedGoogle Scholar





	
[bookmark: JR160298-10]10 

            Yan JG, 
          

            Zhang LL, 
          

            Agresti M. 
          
, et al.  The effect of calcium modulating agents on peripheral nerve recovery after crush. J Neurosci Methods 2013; 217 (1-2): 54-62 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-11]11 

            Yan JG, 
          

            Logiudice J, 
          

            Davis J. 
          
, et al.  Calcitonin pump improves nerve regeneration after transection injury and repair. Muscle Nerve 2015; 51 (02) 229-234 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-12]12 

            Davis J, 
          

            O'Connor E, 
          

            Zhang L-L. 
          
, et al.  The correlation between calcium intensity and histopathological changes in brachial plexus nerve injuries. J Reconstr Microsurg 2013; 29 (07) 465-471 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR160298-13]13 

            Ito A, 
          

            Takeda M, 
          

            Yoshimura T. 
          
, et al.  Anti-hyperalgesic effects of calcitonin on neuropathic pain interacting with its peripheral receptors. Mol Pain 2012; 8: 42 





PubMedGoogle Scholar





	
[bookmark: JR160298-14]14 

            Arvidsson U, 
          

            Johnson H, 
          

            Piehl F. 
          
, et al.  Peripheral nerve section induces increased levels of calcitonin gene-related peptide (CGRP)-like immunoreactivity in axotomized motoneurons. Exp Brain Res 1990; 79 (01) 212-216 





PubMedGoogle Scholar





	
[bookmark: JR160298-15]15 

            Dumoulin FL, 
          

            Raivich G, 
          

            Streit WJ, 
          

            Kreutzberg GW. 
          
Differential regulation of calcitonin gene-related peptide (CGRP) in regenerating rat facial nucleus and dorsal root ganglion. Eur J Neurosci 1991; 3 (04) 338-342 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-16]16 

            Noguchi K, 
          

            Senba E, 
          

            Morita Y, 
          

            Sato M, 
          

            Tohyama M. 
          
Alpha-CGRP and beta-CGRP mRNAs are differentially regulated in the rat spinal cord and dorsal root ganglion. Brain Res Mol Brain Res 1990; 7 (04) 299-304 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-17]17 

            Masi L, 
          

            Brandi ML. 
          
Calcitonin and calcitonin receptors. Clin Cases Miner Bone Metab 2007; 4 (02) 117-122 



Google Scholar





	
[bookmark: JR160298-18]18 

            Amara SG, 
          

            Jonas V, 
          

            Rosenfeld MG, 
          

            Ong ES, 
          

            Evans RM. 
          
Alternative RNA processing in calcitonin gene expression generates mRNAs encoding different polypeptide products. Nature 1982; 298 (5871): 240-244 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR160298-19]19 

            Cheng L, 
          

            Khan M, 
          

            Mudge AW. 
          
Calcitonin gene-related peptide promotes Schwann cell proliferation. J Cell Biol 1995; 129 (03) 789-796 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.201.69.160
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  