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ABSTRACT

        
Preganglionic nerve root avulsion precludes sensory return, but motor regeneration is possible with sparing of motoneurons. The effect of GM-1 ganglioside treatment was studied with parallel evaluation of the autoimmune response. Rats (n = 64) received injections of either GM-1 ganglioside or saline for 30 days following either C5 root avulsion or a hemilaminectomy control. The Bertelli grooming test assessed functional return. Before sacrifice at 5 months, serum was collected for enzyme-linked immunoabsorbent assay testing. Only 44% of the rats treated with ganglioside had a good functional outcome compared with 50% for controls. Although 17% of the rats developed anti GM-1 antibodies, there was no functional or histological evidence of neuropathy in any of the rats. We conclude that ganglioside treatment did not enhance recovery from peripheral nerve injury. Although an immune response was present in some rats, no overt signs of neuropathy were observed.


      

KEYWORDS

GM-1 ganglioside - nerve root avulsion - Bertelli grooming test - ELISA






REFERENCES


	
1 
              Terzis J K, Vekris M D, Okajima S, Soucacos P N. 
              Outcomes of brachial plexus reconstruction in 204 patients with devastating paralysis. 
              Plast Reconstr Surg. 
              1999; 
              104 
              1221-1240 
            





CrossrefPubMedGoogle Scholar





	
2 Leffert R D. Brachial plexus. In: Green DP, Hotchkiss RN, Pederson WC Operative Hand Surgery. 4th ed. New York, NY; Churchill Livingstone 1999: 1557-1587 



Google Scholar





	
3 
              Sunderland S. 
              Mechanisms of cervical nerve root avulsion in injuries of the neck and shoulder. 
              J Neurosurg. 
              1974; 
              41 
              705-714 
            





CrossrefPubMedGoogle Scholar





	
4 Hentz V R. Brachial plexus injuries. In: Light TR Hand Surgery Update 2. Rosemont, IL; American Academy of Orthopaedic Surgeons 1999: 211-221 



Google Scholar





	
5 
              Carlstedt T, Cullheim S, Risling M, Ulfhke B. 
              Nerve fibre regeneration across the PNS-CNS interface at the root-spinal cord junction. 
              Brain Res Bull. 
              1989; 
              22 
              93-102 
            





CrossrefPubMedGoogle Scholar





	
6 
              Carlstedt T, Grane P, Hallin R G, Noren G. 
              Return of function after spinal cord implantation of avulsed spinal nerve roots. 
              Lancet. 
              1995; 
              346 
              1323-1325 
            





CrossrefPubMedGoogle Scholar





	
7 
              Glasby M A, Hems T E. 
              Repairing spinal roots after brachial plexus injuries. 
              Paraplegia. 
              1995; 
              33 
              359-361 
            





PubMedGoogle Scholar





	
8 
              Hems T E, Glasby M A. 
              Repair of cervical nerve roots proximal to the root ganglia: an experimental study in sheep. 
              J Bone Joint Surg Br. 
              1992; 
              74 
              918-922 
            





PubMedGoogle Scholar





	
9 
              Grant G A, Goodkin R, Kliot M. 
              Evaluation and surgical management of peripheral nerve problems. 
              Neurosurgery. 
              1999; 
              44 
              825-840 
            





CrossrefPubMedGoogle Scholar





	
10 
              Geisler F H, Dorsey F C, Coleman W P. 
              Recovery of motor function after spinal-cord injury: a randomized, placebo-controlled trial with GM-1 ganglioside. 
              N Engl J Med. 
              1991; 
              324 
              1829-1838 
            





CrossrefPubMedGoogle Scholar





	
11 
              Bose B, Osterholm J L, Kalia M. 
              Ganglioside-induced regeneration and reestablishment of axonal continuity in spinal cord–transected rats. 
              Neurosci Lett. 
              1986; 
              63 
              165-169 
            





CrossrefPubMedGoogle Scholar





	
12 
              Wang M S, Chen Z W, Zhang G J, Chen Z R. 
              Topical GM1 ganglioside to promote crushed rat sciatic nerve regeneration. 
              Microsurgery. 
              1995; 
              16 
              542-546 
            





CrossrefPubMedGoogle Scholar





	
13 
              Muller H. 
              Further evaluation of the effects of laminin, testosterone, ganglioside GM 1, and catalase on early growth in rat nerve regeneration chambers. 
              Exp Neurol. 
              1988; 
              101 
              228-233 
            





CrossrefPubMedGoogle Scholar





	
14 
              Sobeski J K, Kerns J M, Safanda J F, Shott S, Gonzalez M H. 
              Functional and structural effects of GM-1 ganglioside treatment on peripheral nerve grafting in the rat. 
              Microsurgery. 
              2001; 
              21 
              108-115 
            





CrossrefPubMedGoogle Scholar





	
15 
              Hadjiconstantinou M, Neff N. 
              GM1 ganglioside: in vivo and in vitro trophic actions on central neurotransmitter systems. 
              J Neurochem. 
              1998; 
              70 
              1335-1345 
            





PubMedGoogle Scholar





	
16 
              Lainetti R D, Pereira F C, Da-Silva C F. 
              Ganglioside GM1 potentiates the stimulatory effect of nerve growth factor on peripheral nerve regeneration in vivo. 
              Ann N Y Acad Sci. 
              1998; 
              845 
              415-416 
            





CrossrefPubMedGoogle Scholar





	
17 
              Mutoh T, Tokuda A, Miyadai T, Hamaguchi M, Fujiki N. 
              Ganglioside GM1 binds to the Trk protein and regulates receptor function. 
              Proc Natl Acad Sci U S A. 
              1995; 
              92 
              5087-5091 
            





CrossrefPubMedGoogle Scholar





	
18 
              Fang Y, Wu G, Xie X, Lu Z H, Ledeen R W. 
              Endogenous GM1 ganglioside of the plasma membrane promotes neuritogenesis by two mechanisms. 
              Neurochem Res. 
              2000; 
              25 
              931-940 
            





CrossrefPubMedGoogle Scholar





	
19 
              Ledeen R W, Wu G, Lu Z H, Kozireski-Chuback D, Fang Y. 
              The role of GM1 and other gangliosides in neuronal differentiation. Overview and new finding. 
              Ann N Y Acad Sci. 
              1998; 
              845 
              161-175 
            





CrossrefPubMedGoogle Scholar





	
20 
              Bertelli J A, Mira J C. 
              Behavioral evaluating methods in the objective clinical assessment of motor function after experimental brachial plexus reconstruction in the rat. 
              J Neurosci Methods. 
              1993; 
              46 
              203-208 
            





CrossrefPubMedGoogle Scholar





	
21 
              Bertelli J A, Mira J C. 
              Brachial plexus repair by peripheral nerve grafts directly into the spinal cord in rats. Behavioral and anatomical evidence of functional recovery. 
              J Neurosurg. 
              1994; 
              81 
              107-114 
            





PubMedGoogle Scholar





	
22 
              Bertelli J A, Mira J C, Pecot-Dechavassine M. 
              Morphologic aspects of biceps brachii in the rat: application to brachial plexus reconstruction. 
              Surg Radiol Anat. 
              1992; 
              14 
              271-273 
            





CrossrefPubMedGoogle Scholar





	
23 
              Bertelli J A, Mira J C, Gilbert A, Michot G A, Legagneux J. 
              Anatomical basis of rat brachial plexus reconstruction. 
              Surg Radiol Anat. 
              1992; 
              14 
              85-86 
            





CrossrefPubMedGoogle Scholar





	
24 
              Hughes R A, Hadden R D, Gregson N A, Smith K J. 
              Pathogenesis of Guillain-Barré syndrome. 
              J Neuroimmunol. 
              1999; 
              100 
              74-97 
            





CrossrefPubMedGoogle Scholar





	
25 
              Schwartz M, Ami-Sela B, Eshar N. 
              Antibodies to gangliosides and myelin autoantigens are produced in mice following sciatic nerve injury. 
              J Neurchemistry. 
              1982; 
              32 
              1192-1195 
            





PubMedGoogle Scholar





	
26 
              Lehmann H C, Lopez P HH, Zhang G et al.. 
              Passive immunization with anti-ganglioside antibodies directly inhibits axon regeneration in an animal model. 
              J Neuroscience. 
              2007; 
              27 
              27-34 
            





CrossrefPubMedGoogle Scholar









Mark H GonzalezM.D. M.Eng. 



Professor and Chairman, Department of Orthopaedic Surgery, University of Illinois at Chicago, 835 So. Wolcott Avenue




Rm. E-270, MC/844, Chicago, IL 60612




Email: hiphand15@gmail.com
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.237.37.148
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  