
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Molecular Biology Reports

	
                        Article

Mitochondrial development and the influence of its dysfunction during rat adipocyte differentiation


                    	
                            Published: 20 August 2009
                        


                    	
                            Volume 37, pages 2173–2182, (2010)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Molecular Biology Reports
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Rong-hua Lu1, 
	Hong Ji1, 
	Zhi-guang Chang1, 
	Shang-shun Su1 & 
	…
	Gong-she Yang1 

Show authors
                        
    

                        
                            	
            
                
            967 Accesses

        
	
            
                
            59 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Mitochondrial biogenesis is inherent to adipocyte differentiation. Mitochondrial dysfunction leads to abnormal lipid accumulation or the deterioration of the differentiation process. The aim of this study is to investigate the mitochondrial development during the differentiation of rat primary adipocytes and the effect of mitochondrial dysfunction on this process. We found, for the first time, that the number of mitochondria markedly increased during adipocyte differentiation by transmission electron microscopy. By immunofluorescence staining that the protein content of Cyt c increased in differentiated adipocyte in comparison with preadipocyte. The mRNA expression levels of mitochondrial gene including cytochromes c (Cyt c), malate dehydrogenases (MDH), and peroxisome proliferator activated receptor (PPAR) γ coactivator-1β (PGC-1β) significantly increased along with the proceeding of adipocyte differentiation. The damage to mitochondrial respiratory chain function by rotenone caused significant decrease in gene expressions including mitochondrial MDH and PGC-1β, and PPARγ, CAAT/enhancer binding protein α (C/EBPα) and sterol regulatory element binding protein-1c (SREBP-1c), which are known as transcription factors of differentiation, and differentiation marker gene named fatty acid synthetase. Moreover, an apparent decrease was found in the synthesis of triglyceride and ATP due to the damage to mitochondria by rotenone. Based on the above results, our present study revealed that the density and oxidative capacity of mitochondrial markedly increased during primary adipocyte differentiation, and on the other hand, we suggested that mitochondria dysfunction might inhibit the differentiation process.
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                    Abbreviations
	Cyt c
                           :
	
                    Cytochromes c
                              

                  
	C/EBPα:
	
                    CAAT/enhancer binding protein α

                  
	PPARγ:
	
                    Peroxisome proliferator activated receptor γ

                  
	SREBP-1c:
	
                    Sterol regulatory element binding protein-1c

                  
	FAS:
	
                    Fatty acid synthetase

                  
	LPL:
	
                    Lipoprotein lipase

                  
	PGC-1:
	
                    Peroxisome proliferator-activated receptor γ coactivator-1

                  
	PRC:
	
                    PGC-1-related coactivator

                  
	MDH:
	
                    Malate dehydrogenases

                  
	MRC:
	
                    Mitochondrial respiratory chain

                  
	CREB:
	
                    cAMP-response element binding protein
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