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                    Summary
Serial sections from araldite-embedded rat and man pancreata were investigated immunohistochemically for the presence of prodynorphin-related peptides and α-endorphin. Immunoreactivities were visualized by the avidin/biotin-peroxidase complex (ABC) technique.
In the human pancreas, none of the endocrine cells could be immunostained for prodynorphin-, proopiomelanocortin-related peptides and enkephalins. In the rat pancreas, however, all glucagon cells exhibited immunoreactivities for both β-neoendorphin and dynorphin A. In addition, these cells contain α-endorphin-like immunoreactivity but no immunoreactivities for corticotropin, melanotropin, 16 K-fragment, α-N-acetyl-α-endorphin and enkephalins.
All specificity controls confirmed that the rat endocrine pancreas might be an other source of dynorphin and endorphin with a biosynthetic pathway different from that in the pituitary or in other locations. However, concerning synthesis or degradation of peptide precursor substances interspecies differences may exist.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
	Bell GI, Santerre RF, Mullenbach GT (1983) Hamster preproglucagon contains the sequence of glucagon and two related peptides. Nature 302:716–718
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bruni JF, Watkins WB, Yen SSC (1979) β-endorphin in the human pancreas. J Clin Endocrinol Metab 49:649–651
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Forssmann WG, Helmstaedter V, Feurle GE (1977) Relationship of enkephalin and endorphin immunoreactivity with D-cells and G-cells of the stomach. Acta Hepatogastroenterol 24:488

                    Google Scholar 
                

	Green IC, Perrin D, Penman E, Yaseen A, Ray K, Howell SL (1983) Effect of dynorphin on insulin and somatostatin, calcium uptake, and c-AMP levels in isolated rat islets of Langerhans. Diabetes 32(8):685–690
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Grube D (1980) Immunoreactivities of gastrin (G-) cells II. Histochemistry 66:149–167
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Grube D, Weber E (1979) Corticotropin-lipotropin related peptides in the GEP-endocrine system of rat, dog and man. In: Miyoshi A (ed) Gut peptides. Kodansha Ltd and Elsevier/North-Holland Biomedical Press, Tokyo Amsterdam, pp 249–257

                    Google Scholar 
                

	Grube D, Weber E (1980) Immunoreactivities of gastrin (G-) cells I. Histochmistry 65:223–237
Article 
    CAS 
    
                    Google Scholar 
                

	Grube D, Voigt KH, Weber E (1978) Pancreatic glucagon cells contain endorphin-like immunoreactivity. Histochemistry 59: 75–79
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Gubler U, Seeburg P, Hoffman BJ, Gage LP, Udenfriend S (1982) Molecular cloning establishes proenkephalin as precursor of enkephalin-containing peptides. Nature 295:206–208
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Houck JC, Chang CM, Kimball CD (1981) Pancreatic β-endorphin-like polypeptides. Pharmacology 23:14–23
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Hsu S, Raine L, Fanger H (1981) Use of avidin-biotin-peroxidase complex (ABC) in immunoperoxidase techniques: a comparison between ABC and unlabelled antibody (PAP) procedures. J Histochem Cytochem 29:577–580
PubMed 
    CAS 
    
                    Google Scholar 
                

	Hughes J, Smith TW, Kosterlitz HW, Fothergill LA, Morgan BA, Morris HR (1975) Identification of two related pentapeptides from the brain with potent opiate agonist activity. Nature 258:577–579
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Ipp E, Dobbs R, Unger RH (1978) Morphine and β-endorphin influence the secretion of the endocrine pancreas. Nature 276:190–191
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kakidani H, Furutani Y, Takahashi H, Noda H, Morimoto Y, Hirose T, Asai M, Inayama S, Nakanishi S, Numa S (1982) Cloning and sequence analysis of cDNA for porcine β-neoendorphin/dynorphin precursor. Nature 298:245–249
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Larsson LI (1977) Corticotropin-like peptides in central nerves and in endocrine cells of gut and pancreas. Lancet II:1321–1323
Article 
    
                    Google Scholar 
                

	Lopez LC, Frazier ML, Su CJ, Kumar A, Saunders GF (1983) Mammalian pancreatic preproglucagon contains three glucagon-related peptides. Proc Natl Acad Sci USA 80:5485–5489
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Mayor HD, Hampton JC, Rosario B (1961) A simple method for removing the resin from epoxy embedded tissue. J Cell Biol 9:909–910
Article 
    CAS 
    
                    Google Scholar 
                

	Nakanishi S, Inoue A, Kita T, Nakamura M, Chang ACY, Cohen SN, Numa S (1979) Nucleotide sequence of cloned cDNA for bovine corticotropin-β-lipotropin precursor. Nature 278:423–427
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Noda M, Furutani Y, Takahashi H, Toyosato M, Hirose T, Inayara S, Nakanishi S, Numa S (1982) Cloning and sequence analysis of cDNA for bovine adrenal preproenkephalin. Nature 295:202–206
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Schusdziarra V, Lenz N, Rewes B, Pfeiffer EF (1984) Endogenous opioids modulate the effect of cholecystokinin on insulin release in dogs. Neuropeptides 4:507–517
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Smyth DG, Zakarian S (1982) α, N-acetyl derivatives of β-endorphin in rat pituitary: Chromatographic evidence for processed forms of β-endorphin in pancreas and brain. Life Sci 31:1887–1890
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sorenson RL, Sasek CA, Elde RP (1984) Phe-Met-Arg-Phe-amide (FMRF-NH2) inhibits insulin and somatostatin secretion and anti-FMRF-NH2 sera detects pancreatic polypeptide cells in the rat islet. Peptides 5:777–782
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Stern AS, Wurzburger RJ, Barkey R, Spector S (1982) Opioid polypeptides in the guinea pig pancreas. Proc Natl Acad Sci USA 79:6703–6706
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sternberger LA (1979) Immunohistochemistry. 2nd Edn. New York, John Wiley

                    Google Scholar 
                

	Tung AK, Cockburn E (1984) β-endorphin-like immunoreactivity in extracts of the fetal bovine pancreas. Diabetes 33:235–238
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Watkins WB, Bruni JF, Yen SSC (1980) β-endorphin and somatostatin in the pancreatic D-cell. Colocalization by immunocytochemistry. J Histochem Cytochem 28:1170–1174
PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Anatomy, Hannover Medical School, Postfach 610180, D-3000, Hannover 61, Federal Republic of Germany
Y. Cetin


Authors	Y. CetinView 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
Cetin, Y. Immunohistochemistry ofβ-neoendorphin and dynorphin in the endocrine pancreas of rat and man.
                    Histochemistry 83, 369–373 (1985). https://doi.org/10.1007/BF00684384
Download citation
	Accepted: 15 June 1985

	Issue Date: July 1985

	DOI: https://doi.org/10.1007/BF00684384


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
	Glucagon
	Endocrine Cell
	Opioid Peptide
	Endocrine Pancreas
	Pancreatic Endocrine Cell








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.236.90.211
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    