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                    Summary
Parenchymal cells from adult rat liver which had been fully regenerated were isolated and cultured in nonproliferating monolayers in vitro. The optimum conditions for attachment of these cells to Falcon plastic dishes were determined. When approximately 1.0×105 nuclei per cm2 suspended in Ham's F-12 medium with 0.5 μg of insulin per ml and 25% fetal calf serum were incubated at 37°C for 24 hr, about 50% became attached and contiguous. When the above medium was supplemented with synthetic buffers 2-(N-morpholino) ethanesulfonic acid (MES) andN-tris (hydroxymethyl) methyl-2-aminoethanesulfonic acid (TES), the presence of 15% fetal calf serum also allowed an attachement effiency of 50%. Tyrosine aminotrasferase activity in the cells was elevated when the culture medium was supplemented with hydrocortisone or dexamethasone. The largest increases were observed after 72 hr of culture. Cycloheximide prevented the increase.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Administration of Dopamine to Rats Disorganizes the Rhythm of Protein Synthesis in Hepatocytes
                                        
                                    

                                    
                                        Article
                                        
                                         22 June 2014
                                    

                                

                                V. Ya. Brodskii, L. A. Mal’chenko, … N. D. Zvezdina

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Glutamic acid as enhancer of protein synthesis kinetics in hepatocytes from old rats
                                        
                                    

                                    
                                        Article
                                        
                                         18 August 2017
                                    

                                

                                V. Y. Brodsky, L. A. Malchenko, … T. K. Dubovaya

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Hemopoietic Cell Proliferation and Death in the Regenerating Fetal Rat Liver
                                        
                                    

                                    
                                        Article
                                        
                                         29 November 2014
                                    

                                

                                A. V. El’chaninov, T. Kh. Fatkhudinov, … G. T. Sukhikh

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Schreiber, G., and M. Schreiber. 1973. Review: The preparation of single cell suspensions from liver and their use for the study of protein synthesis. Subcell. Biochem. 2: 321–367.

                    Google Scholar 
                

	Watanabe. H. 1966. A fine structural study of liver culture. Exp. Cell Res. 42: 685–699.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Alwen, J., and J. J. Gallai-Hatchard. 1972. A method of maintaining parenchymal cells from adult rat lvierin vitro. J. Cell Sci. 11: 249–260.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Iype, P. T. 1971. Cultures from adult rat liver cells. I. Establishment of monolayer cellculture from normal liver. J. Cell. Physiol. 78: 281–288.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Berry, M. N., and D. S. Friend. 1969. High yield preparation of isolated rat liver parenchymal cells. A biochemical and fine structural study. J. Cell Biol. 43: 506–520.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Dickson, J. A. 1971. Metabolism of adult rat liver cells in filter-well culture. Exp. Cell Res. 64: 17–28.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Coon, H. G. 1968. Clonal culture of differentiated rat liver cells. J. Cell Biol. 39: 29A.

                    Google Scholar 
                

	Williams, G. M., E. K. Weisburger, and J. H. Weisburger. 1971. Isolation and long-term cell culture of epithelial-like cells from rat liver. Exp. Cell Res. 69: 106–112.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Gerschenson, L. E., M. Andersson, J. Molson, and T. Okigaki. 1970. Tyrosine transaminase induction by dexamethasone in a new rat liver cell line. Science 170: 859–861.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Waymouth, C., H. W. Chen, and B. G. Wood. 1971. Characteristics of mouse liver parenchymal cells in chemically defined media. In Vitro 6: 371.

                    Google Scholar 
                

	Lambiotte, M., W. A. Susor, and R. D. Cahn. 1972. Morphological and biochemical observations on mammalian liver cells in culture. Isolation of a clonal strain from rat liver. Biochimie 54: 1179–1187.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Walker, P. R., R. J. Bonney, J. E. Becker, and V. R. Potter. 1972. Pyruvate kinase, hexokinase, and aldolase isozymes in rat liver cells in culture. In Vitro 8: 107–114.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Walker, P. R., and V. R. Potter. 1973. Allosteric properties of a pyruvate kinase isoenzyme from rat liver cells in culture. J. Biol. Chem. 248: 4610–4616.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Potter, V. R. 1972. Workshop on liver cell culture. Cancer Res. 32: 1998–2000.

                    Google Scholar 
                

	Watanabe, M., V. R. Potter, and H. C. Pitot. 1968. Systematic oscillations in tyrosine transaminase and other metabolic functions in liver of normal and adrenalectomized rats on controlled feeding schedules. J. Nutr. 95: 207–227.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Hopkins, H. A., R. J. Bonney, P. R. Walker, J. D. Yager, Jr., and V. R. Potter. 1973. Food and light as separate entrainment signals for rat liver enzymes. Adv. Enzyme Regul. 11: 169–191.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Crisp, D. M., and C. I. Pogson. 1972. Glycolytic and gluconeogenic enzyme activities in parenchymal and non-parenchymal cells from mouse liver. Biochem. J. 126: 1009–1023.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Bonney, R. J., P. R. Walker, and V. R. Potter. 1973. Isoenzyme patterns in parenchymal and non-parenchymal cells isolated from regenerating and regenerated liver. Biochem. J. 136: 947–954.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Berg, T., Boman, D., and P. O. Seglen. 1972. Induction of tryptophan oxygenase in primary rat liver cell suspensions by glucocorticoid hormone. Exp. Cell Res. 72: 571–574.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bissell, D. M., Hammaker, L., and U. A. Meyer, 1973. Parenchymal cells from adult liver in non-proliferating monolayer culture. I. Functional studies. J. Cell Biol. 59: 722–734.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Burton, D. N., J. M., and J. W. Porter. 1969. Biosynthesis of the fatty acid synthetase by isolated rat liver cells. J. Biol. Chem. 244: 1076–1077.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Johnson, M. E. M., N. M. Das, F. R. Butcher, and J. N. Fain. 1972. The regulation of gluconeogenesis in isolated rat liver cells by glucagon, insulin, dibutyryl cyclic adenosine monophosphate, and fatty acids. J. Biol. Chem. 247: 3229–3235.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Huang, Y. L., and K. E. Ebner. 1969. Induction of tyrosine aminotransferase in isolated liver cells. Biochim. Biophys. Acta 191: 161–163.
CAS 
    
                    Google Scholar 
                

	Waymouth, C. 1959. Rapid proliferation of sublines of NCTC clone 929 (strain L) mouse cells in a simple chemically defined medium (MB752/1). J. Natl. Cancer Inst. 22: 1003–1017.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Morrison, S. J., and H. M. Jenkin. 1972. Growth ofChlamydia psitaci strain meningopneumonitis in mouse L cells cultivated in a defined medium in spiner cultures. In Vitro 8: 94–100.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Morse, P. A., and V. R. Potter. 1965. Pyrimidine metabolism in tissue culture cells derived from rat hepatomas. I. Suspension cell cultures derived from the Novikoff hepatoma. Cancer Res. 25: 499–508.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Wheatley, D. N. 1972. Binucleation in mammalian liver. Studies on the control of cytokinesis in vivo. Exp. Cell Res. 74: 455–465.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Yip, D. K., and N. Auersperg. 1972. The dyeexclusion test for cell viability: Persistence of differential staining following fixation. In Vitro 7: 323–329.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Diamondstone, T. I. 1966. Assay of tyrosine transaminase activity by conversion ofp-hydroxyphenylpyruvate top-hydroxybenzaldehyde. Anal. Biochem. 16: 395–401.
Article 
    CAS 
    
                    Google Scholar 
                

	Lowry, O. H., N. J. Rosebrough, A. L. Farr, and R. J. Randall. 1951. Protein measurement with the Folin phenol reagent. J. Biol. Chem. 193: 265–275.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Bonney, R. J., H. A. Hopkins, P. R. Walker, and V. R. Potter. 1973. Glycolytic isoenzymes and glycogen metabolism in regenerating liver from rats on controlled feeding schedules. Biochem. J. 136: 115–124.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Burton, K. 1956. A study of the conditions and mechanism of the diphenylamine reaction for the colorimetric estimation of deoxyribonucleic acid. Biochem. J. 62: 315–322.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Yager, J. D., Jr., and V. R. Potter. 1972. Personal communication.

	Paul, J. 1970.Cell and Tissue Culture. The Williams & Wilkins Co., Baltimore, p. 216.

                    Google Scholar 
                

	Alexander, R. W., and J. W. Grisham. 1970. Explant culture of rat liver. I. Method, morphology, and cytogenesis. Lab. Invest. 22: 50–62.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Lambiotte, M., A. Vorbrodt, and E. L. Benedetti. 1973. Expression of differentiation of rat foetal hepatocytes in cellular culture under the action of glucocorticoids: Appearance of bile canaliculi. Cell Differ. 2: 43–53.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Cahn, R. D., H. G. Coon, and M. B. Cahn. 1967. Cell culture and cloning techniques. In: F. H. Wilt and N. K. Wessells (Eds.).Methods in Developmental Biology. Thomas Y. Crowell Co., New York, pp. 493–530.

                    Google Scholar 
                

	Pitot, H. C., C. Peraino, P. A. Morse, Jr., and V. R. Potter. 1964. Hepatomas in tissue culture compared with adapting liver in vivo. Natl. Cancer Inst. Monogr. 13: 229–245.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Richardson, U. I., A. H. Tashjian, Jr., and L. Levine. 1969. Establishment of a clonal strain of hepatoma cells which secrete albumin. J. Cell Biol. 40: 236–247.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Thompson, E. B., G. M. Tomkins, and J. F. Curran. 1966. Induction of tyrosine α-ketoglutarate transaminase by steroid hormones in a newly established tissue culture cell line. Proc. Natl. Acad. Sci. U.S.A. 56: 296–303.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bernhard, H. P., G. J. Darlington, and F. H. Ruddle. 1971. HEPA-1: A cell line expressing liver functions in vitro (abstr). Am. Soc. Cell Biol., p. 28.

	Leffert, H. L., and D. Paul. 1972. Studies on primary cultures of differnetiated fetal liver cells. J. Cell Biol. 52: 559–568.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Krawitt, E. L., E. F. Baril, J. E. Becker, and V. R. Potter. 1970. Amino acid transport in hepatoma cell cultures during tyrosine aminotransferase induction. Science 169: 294–296.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Reel, J. R., K.-L. Lee, and F. T. Kenney. 1970. Regulation of tyrosine α-ketoglutarate transaminase in rat liver. VIII. Inductions by hydrocortisone and insulin in cultured hepatoma cells. J. Biol. Chem. 245: 5800–5805.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Earle, W. R. 1958. Long-term cultivation of animal tissue cells in large cultures. Fed. Proc. 17: 967–974.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Fell, H. B., and L. M. Rinaldini. 1965. The effects of vitamins A and C on cells and tissues in culture. In: E. N. Willmer (Ed.),Cells and Tissues in Culture. Methods, Biology, and Physiology. Vol. 1. Academic Press, New York, pp. 659–699.

                    Google Scholar 
                

	Grobstein, C. 1965. Differentiation: Environmental factors, chemical and cellular. In: E. N. Willmer (Ed.),Cells and Tissues in Culture. Methods, Biology, and Physiology. Vol. 1. Academic Press, New York, pp. 463–488.

                    Google Scholar 
                

	Silagi, S., and S. A. Bruce. 1970. Suppression of malignancy and differentiation in melanotic melanoma cells. Proc. Natl. Acad. Sci. U.S.A. 66: 72–78.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Willimer, E. N. 1965. Morphological problems of cell types, shape and identification. In: E. N. Willmer (Ed.),Cells and Tissues in Culture. Methods, Biology, and Physiology, Vol. 1. Academic Press, New York, pp. 143–176.

                    Google Scholar 
                

	Ephrussi B., and H. M. Temin. 1960. Infection of chick iris epithelium with the Rous sarcoma virusin vitro. Virology 11: 547–552.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Perdue, J. F., R. Kletzien, K. Miller, G. Pridmore, and V. L. Wray. 1971. The isolation and characterization of plasma membranes from cultured cells. II. The chemical composition of membrane isolated from uninfected and oncogenic RNA virus-converted parenchymalike cells. Biochim. Biophys. Acta 249: 435–453.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kaighn, M. E., and A. M. Prince. 1971. Production of albumin and other serum proteins by clonal cultures of normal human liver. Proc. Natl. Acad. Sci. U.S.A. 68: 2396–2400.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Coon, H. G. 1973. Personal communication.

	Bissell, D. M., and J. G. Tilles. 1971. Morphology and function of cells of human embryonic liver in monolayer culture. J. Cell Biol. 50: 222–231.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Pickart, L., and M. M. Thaler. 1973. Tripeptide in human serum which prolongs survival of normal liver cells and stimulates growth in neoplastic liver. Nature New Biol. 243: 85–87.
PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Author notes	Robert J. Bonney
Present address: New York State Department of Health, New Scotland Ave., 12201, Albany, N. Y.

	P. Roy Walker
Present address: Deparment of Biochemistry, The University, S10 2TN, Sheffield, England


Authors and Affiliations
	McArdle Laboratory for Cancer Research, University of Wisconsin, 53706, Madison, Wisconsin
Robert J. Bonney, Joyce E. Becker, P. Roy Walker & R. Van Potter


Authors	Robert J. BonneyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Joyce E. BeckerView author publications
You can also search for this author in
                        PubMed Google Scholar



	P. Roy WalkerView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. Van PotterView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
The work was supported in part by National Cancer Institute Grants CA-51304-01 (R. J. B.) and CA-07175. P. R. W. was a Damon Runyon Memorial Fund Postdoctoral Fellow.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Bonney, R.J., Becker, J.E., Walker, P.R. et al. Primary monolayer cultures of adult rat liver parenchymal cells suitable for study of the regulation of enzyme synthesis.
                    In Vitro 9, 399–413 (1974). https://doi.org/10.1007/BF02615992
Download citation
	Issue Date: May 1974

	DOI: https://doi.org/10.1007/BF02615992


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
                        


Key words
	primary culture
	rat liver
	liver parenchymal cells
	enzyme regulation
	tyrosine aminotransferase
	glucocorticoids








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                        

                                        
                                            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
						
						
					


		
	
	
		
			
				
					
					44.200.190.194
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    