







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Methods]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature methods

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 29 September 2004



                    Sulforhodamine 101 as a specific marker of astroglia in the neocortex in vivo

                    	Axel Nimmerjahn1, 
	Frank Kirchhoff2, 
	Jason N D Kerr1 & 
	â€¦
	Fritjof Helmchen1Â 

Show authors

                    

                    
                        
    Nature Methods

                        volumeÂ 1,Â pages 31â€“37 (2004)Cite this article
                    

                    
        
            	
                        8990 Accesses

                    
	
                        601 Citations

                    
	
                            9 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Glial cells have been identified as key signaling components in the brain; however, methods to investigate their structure and function in vivo have been lacking. Here, we describe a new, highly selective approach for labeling astrocytes in intact rodent neocortex that allows in vivo imaging using two-photon microscopy. The red fluorescent dye sulforhodamine 101 (SR101) was specifically taken up by protoplasmic astrocytes after brief exposure to the brain surface. Specificity was confirmed by immunohistochemistry. In addition, SR101 labeled enhanced green fluorescent protein (EGFP)-expressing astrocytes but not microglial cells in transgenic mice. We used SR101 labeling to quantify morphological characteristics of astrocytes and to visualize their close association with the cortical microvasculature. Furthermore, by combining this method with calcium indicator loading of cell populations, we demonstrated distinct calcium dynamics in astroglial and neuronal networks. We expect SR101 staining to become a principal tool for investigating astroglia in vivo.
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                    Figure 1: In vivo staining pattern of neocortical cells after application of SR101.[image: ]


Figure 2: Gap junctions permit rapid spread of SR101.[image: ]


Figure 3: SR101-labeled cells are immunopositive for S-100Î² protein, but not for either the neuron-specific nuclear protein NeuN or, in the vast majority of cases, the enzyme CNPase in vitro.[image: ]


Figure 4: In vivo colabeling in neocortex using SR101.[image: ]


Figure 5: Simultaneous calcium imaging of neuronal and glial networks in vivo.[image: ]
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