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                    Summary
Human gastrectomy specimens, including 48 carcinomas and 25 selected benign cases showing extensive intestinal metaplasia (IM), were examined in detail histologically and histochemically. IM was classified into complete (type I), incomplete without sulphomucins (type IIA) and incomplete with sulphomucins (type IIB). Type IIB was associated with ‘intestinal’ but not ‘diffuse’ cancers (P<0.01) or benign lesions (P<0.01). The mucin profiles of IIB IM were similar to ‘intestinal’ cancers with sulphomucins predominating overN-acetylsialomucins.O-acetylsialomucins were not seen in IIB IM or tumours but were observed in complete or type IIM. These findings suggest a histogenic link between incomplete IM secreting sulphomucins (or ‘colonic’ metaplasia) and ‘intestinal’ cancers of the human stomach.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Histological changes associated with pyloric and pseudopyloric metaplasia after Helicobacter pylori eradication
                                        
                                    

                                    
                                        Article
                                        
                                         30 April 2020
                                    

                                

                                Yasuhiro Wada, Ryoji Kushima, … Kazunari Murakami

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The occurrence, progression and development of four types of gastric mucosal atrophic lesions and their histopathological characteristics
                                        
                                    

                                    
                                        Article
                                         Open access
                                         17 June 2023
                                    

                                

                                Yangkun Wang, Junling Zhou, … Xiaodong Chen

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Necrotizing sialometaplasia-like change of the esophageal submucosal glands is associated with Barrett’s esophagus
                                        
                                    

                                    
                                        Article
                                        
                                         27 May 2014
                                    

                                

                                David R. Braxton, Dana C. Nickleach, … Alton B. Farris III

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	
Abe, M., Ohuchi, N. &Sakano, H. (1974) Enzyme histo- and biochemistry of intestinalized gastric mucosa.Acta Histochem. Cytochem.
7, 282–7.

                    Google Scholar 
                

	
Culling, C. F. A., Reid, P. E., Burton, J. D. &Dunn, W. L. (1975) A histochemical method of differentiating lower gastrointestinal tract mucin from other mucins in primary or metastatic tumours.J. clin. Path.
28, 656–8.

                    Google Scholar 
                

	
Culling, C. F. A., Reid, P. E., Clay, M. G. &Dunn, W. L. (1974) The histochemical demonstration ofO-acylated sialic acid in gastrointestinal mucins: their association with the potassium hydroxide-periodic acid-Schiff effect.J. Histochem. Cytochem.
22, 826–31.

                    Google Scholar 
                

	
Culling, C. F. A., Reid, P. E., Worth, A. J., &Dunn, W. L. (1977) A new histochemical technique of use in the interpretation and diagnosis of adenocarcinoma and villous lesions in the large intestine.J. clin. Path.
30, 1056–62.

                    Google Scholar 
                

	
Gad, A. (1969) A histochemical study of human alimentary tract mucosubstances in health and disease 1. Normal and tumour.Br. J. Cancer
23, 52–63.

                    Google Scholar 
                

	
Goldman, H. &Ming, S. C. (1968a) Fine structure of intestinal metaplasia and adenocarcinoma of the human stomach.Lab. Invest.
18, 203–10.

                    Google Scholar 
                

	
Goldman, H. &Ming, S. C. (1968b) Mucins in normal and neoplastic gastrointestinal epithelium.Arch. Pathol.
85, 580–6.

                    Google Scholar 
                

	
Heilmann, K. L. &Höpker, W. W. (1979) Loss of differentiation in intestinal metaplasia in cancerous stomachs. A comparative morphologic study.Path. Res. Pract.
164. 249–58.

                    Google Scholar 
                

	
Hda, F., Murata, F. &Nagata, T. (1978) Histochemical studies of mucosubstances in metaplastic epithelium of the stomach with special reference to the development of intestinal metaplasia.Histochemistry
56, 229–37.

                    Google Scholar 
                

	
Jass, J. R. (1980) Role of intestinal metaplasia in the histogenesis of gastric carcinoma.J. clin. Path.
33, 801–10.

                    Google Scholar 
                

	
Jass.J. R. &Filipe, M. I. (1979) A variant of intestinal metaplasia associated with gastric carcinoma: a histochemical study.Histopathology
3, 191–9.

                    Google Scholar 
                

	
Jass, J. R. &Filipe, M. I. (1980) Sulphomucins and precancerous lesions of the human stomach.Histopathology
4, 271–9.

                    Google Scholar 
                

	
Johansen, A. (1976) Early gastric cancer. InCurrent Topics in Pathology (edited byMorson, B. C.), Vol. 63, pp 1–47. Berlin, Heidelberg, New York: Springer-Verlag.

                    Google Scholar 
                

	
Kawachi, T., Kurisu, M., Numanyu, N., Sasajima, K., Sano, T. &Sugimura, T. (1976) Precancerous changes in the stomach.Cancer Res.
36, 2673–7.

                    Google Scholar 
                

	
Kobori, O. &Oota, K. (1974) Mucous substance and enzyme histochemistry of non-neoplastic and neoplastic gastric epithelium in man.Acta Path. Jap.
24, 119–30.

                    Google Scholar 
                

	
Laurén, P. (1965) The two main histological types of gastric carcinoma: diffuse and so-called intestinal type carcinoma. An attempt at a histo-clinical classification.Acta path. microbiol. scand.
64, 31–49.

                    Google Scholar 
                

	
Laurén, P. &Sorvari, T. (1969) Mucin histochemistry in diffuse and intestinal type carcinoma.Scand. J. clin. Lab. Invest.
23, Suppl. 108, 70.

                    Google Scholar 
                

	
Lev, R. (1966) The mucin histochemistry of normal and neoplastic gastric mucosa.Lab. Invest.
14, 2080–100.

                    Google Scholar 
                

	
Lev.R. &Spicer, S. S. (1964) Specific staining of sulphate groups with Alcian blue at low pH.J. Histochem. Cytochem.
12, 309.

                    Google Scholar 
                

	
Matsukura, N., Kawachi, T., Sugimura, T., Ohnuki, T., Higo, M., Itabashi, M., Hirota, T. &Kitaoka, H. (1980a) Variety of phenotypical expression of intestinal marker enzymes and mucins in human stomach intestinal metaplasia.Acta Histochem. Cytochem. Jap.
13, 499–507.

                    Google Scholar 
                

	
Matsukura, N., Suzuki, K., Kawachi, T., Aoyagi, M., Sugimura, T., Kitaoka, H., Numajiri, H., Shirota, A., Itabashi, M. &Hirota, T. (1980) Distribution of marker enzymes and mucin in intestinal metaplasia in human stomachs and relation of complete and incomplete types of intestinal metaplasia to minute gastric carcinomas.J. natn. Cancer Inst.
65, 231–40.

                    Google Scholar 
                

	
Meister, H., Holubarsh, Ch., Haferkamp, P., Schlag, P. &Herforth, Ch. (1979) Gastritis, intestinal metaplasia and dysplasia versus benign ulcer in stomach and duodenum and gastric carcinoma. A histopographical study.Path. Res. Pract.
164, 259–69.

                    Google Scholar 
                

	
Ming, S. C. (1977) Gastric carcinoma: a pathobiological classification.Cancer
39, 2475–85.

                    Google Scholar 
                

	
Ming, S. C., Goldman, H. &Freiman, D. G. (1967) Intestinal metaplasia and histogenesis of carcinoma of the human stomach.Cancer
20, 1418–29.

                    Google Scholar 
                

	
Montero, C. &Segura, D. I. (1980) Retrospective histochemical study of mucosubstances in adenocarcinomas of the gastrointestinal tract.Histopathology
4, 281–92.

                    Google Scholar 
                

	
Nakamura, K., Sugano, H. &Takagi, K. (1968) Carcinoma of the stomach in incipient phase; its histogenesis and histological appearances.Gann
59, 251–8.

                    Google Scholar 
                

	
Pearse, A. G. E. (1968)Histochemistry: Theoretical and Applied. 3rd edn. London: Churchill-Livingstone.

                    Google Scholar 
                

	
Planteydt, H. T. &Willighagen, R. G. J. (1960) Enzyme histochemistry of the human stomach with special reference to intestinal metaplasia.J. Path. Bact.
80, 317–22.

                    Google Scholar 
                

	
Rubin, W., Ross, R. H., Jeferies, G. H. &Sleisinger, M. H. (1966) Intestinal heterotopia — a fine structural study.Lab. Invest.
15, 1024–49.

                    Google Scholar 
                

	
Sipponen, P., Seppälä, K., Varis, K., Hjelt, L., Ihamaki, T., Kekki, M. &Siurala, M. (1980) Intestinal metaplasia with colonic-type sulphomucins in the gastric mucosa; its association with gastric carcinoma.Acta path. microbiol. scand.
A88, 217–24.

                    Google Scholar 
                

	
Spicer, S. S. (1965) Diamine methods for differentiating mucosubstances histochemically.J. Histochem. Cytochem.
13, 211–34.

                    Google Scholar 
                

	
Stemmerman, G. N. (1967) Comparative study of histochemical patterns in non-neoplastic and neoplastic gastric epithelium. A study of Japanese in Hawaii.J. natn. Cancer Inst.
39, 375–83.

                    Google Scholar 
                

	
Stemmerman, G. N. &Hayashi, T. (1968) Intestinal metaplasia of the gastric mucosa: a gross and microscopic study of its distribution in various disease states.J. natn. Cancer Inst.
41, 627–34.

                    Google Scholar 
                

	
Teglbjaerg, P. S. &Nielsen, H. O. (1978) ‘Small intestinal type’ and ‘colonic type’ intestinal metaplasia of the human stomach.Acta path. microbiol. scand.
86, 351–5.

                    Google Scholar 
                

	
Wattenberg, L. W. (1959) Histochemical study of aminopeptidase in metaplasia and carcinoma of the stomach.Archs Path.
67, 281–6.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Histopathology, Westminster Medical School, SW1P 2AR, London, UK
J. R. Jass & M. I. Filipe


Authors	J. R. JassView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. I. FilipeView 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
Jass, J.R., Filipe, M.I. The mucin profiles of normal gastric mucosa, intestinal metaplasia and its variants and gastric carcinoma.
                    Histochem J 13, 931–939 (1981). https://doi.org/10.1007/BF01002633
Download citation
	Received: 04 September 1980

	Issue Date: November 1981

	DOI: https://doi.org/10.1007/BF01002633


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
	Carcinoma
	Human Stomach
	Gastric Mucosa
	Gastric Carcinoma
	Benign Lesion








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.84.202.224
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    