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            Abstract
Valproate (VPA), one of the mood stabilizers and antiepileptic drugs, was recently found to inhibit histone deacetylases (HDAC). Increasing reports demonstrate that VPA has neurotrophic effects in diverse cell types including midbrain dopaminergic (DA) neurons. However, the origin and nature of the mediator of the neurotrophic effects are unclear. We have previously demonstrated that VPA prolongs the survival of midbrain DA neurons in lipopolysaccharide (LPS)-treated neuron-glia cultures through the inhibition of the release of pro-inflammatory factors from microglia. In this study, we report that VPA upregulates the expression of neurotrophic factors, including glial cell line-derived neurotrophic factor (GDNF) and brain-derived neurotrophic factor (BDNF) from astrocytes and these effects may play a major role in mediating VPA-induced neurotrophic effects on DA neurons. Moreover, VPA pretreatment protects midbrain DA neurons from LPS or 1-methyl-4-phenylpyridinium (MPP+)-induced neurotoxicity. Our study identifies astrocyte as a novel target for VPA to induce neurotrophic and neuroprotective actions in rat midbrain and shows a potential new role of cellular interactions between DA neurons and astrocytes. The neurotrophic and neuroprotective effects of VPA also suggest a utility of this drug for treating neurodegenerative disorders including Parkinson's disease. Moreover, the neurotrophic effects of VPA may contribute to the therapeutic action of this drug in treating bipolar mood disorder that involves a loss of neurons and glia in discrete brain areas.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$259.00 per year
only $21.58 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 4[image: ]


Figure 1[image: ]


Figure 2[image: ]


Figure 3[image: ]


Figure 5[image: ]


Figure 6[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        APOE4/4 is linked to damaging lipid droplets in Alzheimerâ€™s diseaseÂ microglia
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 March 2024
                                    

                                

                                Michael S. Haney, RÃ³bert PÃ¡lovics, â€¦ Tony Wyss-Coray

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Disease-associated astrocyte epigenetic memory promotes CNS pathology
                                        
                                    

                                    
                                        Article
                                        
                                         20 March 2024
                                    

                                

                                Hong-Gyun Lee, Joseph M. Rone, â€¦ Francisco J. Quintana

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Molecular and cellular mechanisms of selective vulnerability in neurodegenerative diseases
                                        
                                    

                                    
                                        Article
                                        
                                         04 April 2024
                                    

                                

                                Martin Kampmann

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Abbreviations
	ACM:
	
                    astrocyte-conditioned medium

                  
	BDNF:
	
                    brain-derived neurotrophic factor

                  
	DA:
	
                    dopaminerigc

                  
	FBS:
	
                    fetal bovine serum

                  
	GDNF:
	
                    glial cell line-derived neurotrophic factor

                  
	HDAC:
	
                    histone deacetylase

                  
	LPS:
	
                    lipopolysaccharide

                  
	MPP+:
	
                    1-methyl-4-phenylpyridinium

                  
	PD:
	
                    Parkinson's disease

                  
	TH-IR:
	
                    tyrosine hydroxylase-immunoreactive

                  
	VPA:
	
                    valproate
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