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                    Summary
UV-microscopic and chromatographic studies have been performed on the variation in contents and configuration of the flavones present in epidermal cells of the petals, stem leaves, rosette leaves and cotyledons ofSilene pratensis plants. Most of the flavone contents is located in the vacuole of the upper epidermis cells, the concentration depending on the light intensity at which the plants were grown. In plants able to glycosylate isovitexin in the petals (genotypegG/. gl/gl fg/fg, accumulating isovitexin 7-O-glucoside) the vacuole is completely filled with the UV absorbing flavone. In plants which are unable to glycosylate isovitexin in their petals (genotypeg/g gl/gl fg/fg, accumulating only isovitexin) the upper epidermal cells of stem leaves and petals contain droplet like structures in their vacuoles. At high light intensities these structures increase in mass and become detectable in the visible light. These denser structures often condense to structures with radiating threads.
As compared with the accumulation of isovitexin in upper epidermal cells of stem leaves and petals in genotypeg/g gl/gl fg/fg, the cotyledons and the rosette leaves contain two isovitexin glycosides. In the latter organs the upper epidermal cells are very similar to the upper epidermal cells fromgG/. gl/gl fg/fg plants, having a vacuole filled with UV absorbing material. It appears therefore that isovitexin itself causes the formation of the structurés in the cells. It was shown by varying the light intensity that a relative high concentration of isovitexin is necessary for the droplet like structures to appear. Still higher concentrations are needed for the formation of the structures with radiating threads. It is hypothesized that isovitexin interferes with the energy supply of the cells, which therefore are not able to maintain their turgor.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	
Bjeldanes, L. F., Chang, G. W., 1977: Mutagenic activity of quercetin and related compounds. Science197, 577–578.
PubMed 
    
                    Google Scholar 
                

	
Brederode, J. van, Genderen, H. H. van, Berendsen, W., 1982: Morphological effects caused by the flavone isovitexin in mutants ofSilene pratensis. Experientia38, 929–931.

                    Google Scholar 
                

	—,Kooten, H. van, 1983:In situ identification, localization and quantification of flavones in petals and green leaves ofSilene pratensis grown at different light regimes. Plant Cell Reports2, 144–147.

                    Google Scholar 
                

	—,Nigtevecht, G. van, 1972: The genetic control of isovitexin-glycosylation in the petals ofMelandrium album. Molec. gen. Genet.118, 247–259.
PubMed 
    
                    Google Scholar 
                

	
Genderen, H. H. van, Niemann, G. J., Brederode, J. van, 1983: Globular, crystal- and clew-like structures in the epidermis of mutants ofSilene pratensis unable to glycosylate isovitexin in the petals. Protoplasma118, 135–139.

                    Google Scholar 
                

	
Hardigree, A. A., Epler, J. L., 1978: Comparative mutagenesis of plant flavonoids in microbial systems. Mutation Research58, 231–239.
PubMed 
    
                    Google Scholar 
                

	
Hemleben, V., 1981: Anthocyanin carrying structures in specific genotypes ofMatthiola incana R. Br. Z. Naturforsch.36c, 925–927.

                    Google Scholar 
                

	
Ishikura, N., 1981: Flavonoids in the petal cells ofAnagallis arvensis f.coeruela containing a blue crystalline anthocyanin. Z. Pflanzenphysiol.103, 469–473.

                    Google Scholar 
                

	
Kartusch, B., 1975: Gleichzeitiger Nachweis von phenolarmen und phenolreichen Phasen in den Blattepidermiszellen vonSalix alba L. Protoplasma86, 371–379.

                    Google Scholar 
                

	
Kinzel, H., Bolay, E., 1961: über die diagnostische Bedeutung der Entmischungs- und FÄllungsformen bei VitalfÄrbung von Pflanzenzellen. Protoplasma54, 179–201.

                    Google Scholar 
                

	
Kozhokaru, A. F., Ruzieva, R. Kh., Topaly, E. E., Topaly, V. P., 1978: Uncoupling of oxidative phosphorylation by pea flavonoids. I. Model experiments with artificial lipid membranes. Stud. Biophys.72, 15–22.

                    Google Scholar 
                

	
Lang, D. R., Racker, E., 1974: Effects of quercetin and F 1 inhibitor on mitochondrial ATPase and energy linked reactions in submitochondrial particles. Biochim. biophys. Acta333, 180–186.

                    Google Scholar 
                

	
Macgregor, J. T., Jurd, L., 1978: Mutagenicity of plant flavonoids: structural requirements for mutagenic activity inSalmonella typhimurium. Mutation Research54, 297–309.
PubMed 
    
                    Google Scholar 
                

	
Niemann, G. J., Koerselman-Kooy, J. W., Steyns, J. M. J. M., Brederode, J. van, 1983: Flavone distribution in leaves of different genotypes ofSilene pratensis (Rafn.)Godron andGren. (Caryophyllaceae). Z. Pflanzenphysiol.109, 105–112.

                    Google Scholar 
                

	
Runkova, L. V., Lis, E. K., Tomaszewski, M., Antoszewski, R., 1972: Function of phenolic substances in the degradation system of indole-3-acetic acid in strawberries. Biologia Pl.14, 71–81.

                    Google Scholar 
                

	
Stenlid, G., 1963: The effects of flavonoid compounds on oxidative phosphorylation and on the enzymatic destruction of indoleacetic acid. Physiol. Plant.16, 110–120.

                    Google Scholar 
                

	—, 1970: Flavonoids as inhibitors of the formation of adenosine triphosphate in plant mitochondria. Phytochemistry9, 2251–2256.

                    Google Scholar 
                

	—, 1976: Effects of substituents in the A-ring on the physiological activity of flavones. Phytochemistry15, 911–912.

                    Google Scholar 
                

	
Steyns, J. M. J. M., Niemann, G. J., Nigtevecht, G. van, Brederode, J. van, 1983: Differential regulation of flavone glycosylation during ontogeny ofSilene pratensis. Z. Naturforsch.38c, 544–548.

                    Google Scholar 
                

	—,Mastenbroek, O., Nigtevecht, G. van, Brederode, J. van, 1984: O7g and D6a: two flavone glycosylating genes inSilene, which are only expressed in cotyledons and rosette leaves. Z. Naturforsch.39c, 568–574.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Population and Evolutionary Biology, University of Utrecht, Padualaan 8, 3584, CH Utrecht, The Netherlands
Jan van Brederode & Jan Steyns


Authors	Jan van BrederodeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jan SteynsView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
van Brederode, J., Steyns, J. UV-microscopic studies on the vacuolar changes caused by the flavone “aglycone” isovitexin inSilene pratensis plants.
                    Protoplasma 128, 59–63 (1985). https://doi.org/10.1007/BF01273236
Download citation
	Received: 04 March 1985

	Accepted: 26 April 1985

	Issue Date: February 1985

	DOI: https://doi.org/10.1007/BF01273236


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Epidermal tissue
	Flavone configuration
	Silene pratensis
	UV-microscopy
	Vacuole








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.201.65.134
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    