
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    
    
        
            
                Advertisement

                
                    
                        
                            
                        
                    

                

            

        

    



    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Cellular and Molecular Neurobiology

	
                        Article

Activation of ERK1/2 and PI3K/Akt by IGF-1 on GAP-43 Expression in DRG Neurons with Excitotoxicity Induced by Glutamate In Vitro


                    	Original Research
	
                            Published: 06 August 2011
                        


                    	
                            Volume 32, pages 191–200, (2012)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Cellular and Molecular Neurobiology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Zhen Liu1, 
	Heng Cai2, 
	Ping Zhang1, 
	Hao Li3, 
	Huaxiang Liu4 & 
	…
	Zhenzhong Li1 

Show authors
                        
    

                        
                            	
            
                
            721 Accesses

        
	
            
                
            35 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Insulin-like growth factor-1 (IGF-1) is a neurotrophic factor and plays an important role in promoting axonal growth from dorsal root ganglion (DRG) neurons. Whether IGF-1 influences growth-associated protein 43 (GAP-43) expression and activates the extracellular signal-regulated protein kinase (ERK1/2) and the phosphatidylinositol 3-kinase (PI3K)/Akt signaling pathways in DRG neurons with excitotoxicity induced by glutamate (Glu) remains unknown. In this study, embryonic 15-day-old rat DRG explants were cultured for 48 h and then exposed to IGF-1, Glu, Glu + IGF-1, Glu + IGF-1 + PD98059, Glu + IGF-1 + LY294002, Glu + IGF-1 + PD98059 + LY294002 for additional 12 h. The DRG explants were continuously exposed to growth media as control. The levels of GAP-43 mRNA were detected by real time-PCR analysis. The protein levels of GAP-43, phosphorylated ERK1/2, phosphorylated Akt, total ERK1/2, and total Akt were detected by Western blot assay. GAP-43 expression in situ was determined by immunofluorescent labeling. Apoptotic cell death was monitored by Hoechst 33342 staining. IGF-1 alone increased GAP-43 and its mRNA levels in the absence of Glu. The decreased GAP-43 and its mRNA levels caused by Glu could be partially reversed by the presence of IGF-1. IGF-1 rescued neuronal cell death caused by Glu. Neither the ERK1/2 inhibitor PD98059 nor the PI3K inhibitor LY294002 blocked the effect of IGF-1, but both inhibitors together were effective. To validate the impact of GAP-43 expression by IGF-1, GAP-43 induction was blocked by administration of dexamethasone (DEX). IGF-1 partially rescued the decrease of GAP-43 and its mRNA levels induced by DEX. DEX induced an increase of cell apoptosis. IGF-1 may play an important role in neuroprotective effects on DRG neurons through regulating GAP-43 expression with excitotoxicity induced by Glu and the process was involved in both ERK1/2 and PI3K/Akt signaling pathways.
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	AMPA:
	
                    Alpha-amino-3-hydroxy-5-methyl-4-isoazolepropionic acid

                  
	BDNF:
	
                    Brain-derived neurotrophic factor

                  
	DEX:
	
                    Dexamethasone

                  
	DRG:
	
                    Dorsal root ganglion

                  
	GAP-43:
	
                    Growth-associated protein

                  
	Glu:
	
                    Glutamate

                  
	IGF-1:
	
                    Insulin-like growth factor-1

                  
	IGF-1R:
	
                    IGF-1 receptor

                  
	IR:
	
                    Imunoreactive

                  
	NMDA:
	
                    
                      N-methyl-d-aspartate

                  
	PBS:
	
                    Phosphate buffer saline

                  
	PI3K:
	
                    Phosphatidylinositol 3-kinase
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