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                    1.
                    
                      Two forms of monoamine oxidase (MAO A and MAO B) exist which, although similar in a number of properties, can be distinguished on the basis of their substrate specificity, inhibitor sensitivity, kinetic parameters, and protein structure. These properties were used to study the molecular mechanism(s) by which glucocorticoid hormones and “aging,” known to alter MAO activityin vivo, regulated the expression of MAO A and MAO B in cultured human skin fibroblasts.

                    
                  
	
                    2.
                    
                      The addition of dexamethasone or hydrocortisone to cultures resulted in a doseand time-dependent increase in total MAO activity, whereas the removal of hormone from cultures resulted in a time-dependent decrease in activity toward control levels.

                    
                  
	
                    3.
                    
                      The response to dexamethasone was affected by culture conditions such as serum concentration, feeding frequency, and cellular “age.”

                    
                  
	
                    4.
                    
                      Cellular aging, in the absence of hormone, also resulted in increased levels of total MAO activity.

                    
                  
	
                    5.
                    
                      The effects of hormones and aging on total MAO activity appeared to be selective for MAO A. The 6- to 14-fold increases in total activity were paralleled by similar increases in the activity and amount of active MAO A but less than 2- to 3-fold increases in the activity and amount of MAO B.

                    
                  
	
                    6.
                    
                      Altered synthesis or degradation of the active enzyme appeared to account for the effects of hormones, aging, and various culture conditions on MAO activity. Inhibitor sensitivity, substrate affinity, electrophoretic mobility, and molecular turnover number of either form of the enzyme were not altered during dexamethasone treatment or during cellular aging. However, rates of active MAO synthesis were affected by hormone treatment and feeding frequency, rates of active MAO degradation by serum concentration, and rates of active MAO synthesis or degradation by aging.

                    
                  
	
                    7.
                    
                      In summary, we have shown that glucocorticoids and cellular aging selectively affect the amount of MAO A at the level of active enzyme synthesis or degradation. Further, our finding that the expression of the two forms of MAO in human fibroblasts can be independently regulated supports the growing evidence that MAO A and MAO B are separate molecular entities.

                    
                  


              


                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Aging and Senescence of Skin Cells in Culture
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2015
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Aging and Senescence of Skin Cells in Culture
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2017
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Alterations of Energy Metabolism in Cutaneous Aging
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2015
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Anderson, K. P., and Klessig, D. F. (1984). Altered mRNA splicing in monkey cells abortively infected with human adenovirus may be responsible for inefficient synthesis of the virion fiber polypeptide.Proc. Natl. Acad. Sci. USA
814023–4027.

                    Google Scholar 
                

	Arinze, U. J., Raghunathan, R., and Russell, J. D. (1978). Induction of mitochondrial phophoenolpyruvate carboxykinase in cultured human fibroblasts.Biochim. Biophys. Acta
521792–804.

                    Google Scholar 
                

	Bauknecht, T. (1977). Studies on steroid hormone receptors (5-α dihydrotestosterone, estradiol, and dexamethasone) in cultured human fibroblasts and amniotic fluid cells.Hum. Genet.
39321–328.

                    Google Scholar 
                

	Benedetti, M. S., and Keane, P. E. (1980). Differential changes in monoamine oxidase A and B activity in aging rat brain.J. Neurochem.
351026–1032.

                    Google Scholar 
                

	Bonnefil, V., Castiglione, C. M., Cawthon, R. M., and Breakefield, X. O. (1981). Effect of riboflavin on monoamine oxidase activity in cultured neuroblastoma cells.Cell. Mol. Neurobiol.
1351–359.

                    Google Scholar 
                

	Bradford, M. M. (1976). A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the principle of protein-dye binding.Anal. Biochem.
72248–254.

                    Google Scholar 
                

	Breakefield, X. O., Giller, E. L., Nurnberger, J. I., Castiglione, C. M., Buchsbaum, M. S., and Gershon, E. S. (1980). Monoamine oxidase type A in fibroblasts from patients with bipolar depressive illness.Psychiat. Res.
2307–314.

                    Google Scholar 
                

	Breakefield, X. O., Edelstein, S. B., Grossman, M. H., and Schwartz, J. P. (1981). Variations in MAO and NGF in cultured human skin fibroblasts. InGenetic Research Strategies in Psychobiology and Psychiatry (Gershon, E. S., Matthysse, S., Breakefield, X. O., and Ciaranello, R. D., Eds.), Boxwood Press, Pacific Grove, CA, pp. 129–142.

                    Google Scholar 
                

	Brien, T. G. (1980). Free cortisol in human plasma.Horm. Metab. Res.
12643–650.

                    Google Scholar 
                

	Brown, G. K., Powell, J. F., and Craig, I. W. (1980). Molecular weight differences between human platelet and placental monoamine oxidase.Biochem. Pharmacol.
292595–2603.

                    Google Scholar 
                

	Bruning, P. F., Meyer, W. J., and Migeon, C. J. (1979). Glucocorticoid receptor in cultured human skin fibroblasts.J. Ster. Biochem.
10587–593.

                    Google Scholar 
                

	Callingham, B. A., and Parkinson, D. (1979). Tritiated pargyline binding to rat liver motochondrial MAO. InMonoamine Oxidase: Structure, Function and Altered Functions (Singer, T. P., Von Korff, R. W., and Murphy, D. L., Eds.), Academic Press, New York, pp. 81–86.

                    Google Scholar 
                

	Cavanaugh, A. H., Gokal, P. K., Lawther, R. P., and Thompson, E. A. (1984). Glucocorticoid inhibition of initiation of transcription of the DNA encoding rRNA (rRNA) in lymphosarcoma P1798 cells.Proc. Natl. Acad. Sci. USA
81718–721.

                    Google Scholar 
                

	Cawthon, R. M., and Breakefield, X. O. (1983). Differences in the structures of monoamine oxidases A and B in rat clonal cell lines.Biochem. Pharmacol.
32441–448.

                    Google Scholar 
                

	Chevillard, C., Barden, N., and Saavedra, J. M. (1981). Estradiol treatment decreases type A and increases type B monoamine oxidase in specific brain stem areas and cerebellum of ovariectomized rats.Brain Res.
222177–181.

                    Google Scholar 
                

	Cooper, D. N. (1983). Eukaryotic DNA methylation.Hum. Genet.
64315–333.

                    Google Scholar 
                

	Cordell, B., Diamond, D., Smith, S., Punter, J., Schone, H. H., and Goodman, H. M. (1982). Disproportionate expression of the two nonallelic rat insulin genes in a pancreatic tumor is due to translational control.Cell
31531–542.

                    Google Scholar 
                

	Cornish-Bowden, A., and Eisenthal, R. (1974). Statistical considerations in the estimation of enzyme kinetic parameters by the direct linear plot and other methods.Biochem. J.
139721–730.

                    Google Scholar 
                

	Costa, M. R. C., and Breakefield, X. O. (1979). Electrophoretic characterization of monoamine oxidase by [3H]pargyline binding in rat hepatoma cells with A and B activity.Mol. Pharmacol.
16242–249.

                    Google Scholar 
                

	Darnell, J. E. (1982). Variety in the level of gene control in eukaryotic cells.Nature
297365–371.

                    Google Scholar 
                

	Della Corte, L., and Callingham, B. A. (1977). The influence of age and adrenalectomy on rat heart monoamine oxidase.Biochem. Pharmacol.
26407–415.

                    Google Scholar 
                

	Denney, R. M., Fritz, R. R., Patel, N. T., and Abell, C. W. (1982). Human liver MAO-A and MAO-Bseparated by immunoaffinity chromatography with MAO-B specific monoclonal antibody.Science
2151400–1403.

                    Google Scholar 
                

	Duggleby, R. G. (1981). A nonlinear regression program for small computers.Anal. Biochem.
1109–18.

                    Google Scholar 
                

	Dutta, P., and Majumder, G. C. (1984). Enzymatic characteristics of the isoenzymes of rat epididymal neutralα-mannosidases and their changes during developmentin vivo.Biochem. J.
218489–494.

                    Google Scholar 
                

	Edelstein, S. B. (1984).The Regulation of Monoamine Oxidase in Human Skin Fibroblasts: Selective Effects of Dexamethasone, Aging and Other Factors on the Expression of the A Form, Ph.D. dissertation, Yale University, New Haven, CT.

                    Google Scholar 
                

	Edelstein, S. B., and Breakefield, X. O. (1980). Human fibroblast cultures. InPhysico-Chemical Methodologies in Psychiatric Research (Hanin, I., and Koslow, S., Eds.), Raven Press, New York, pp. 199–244.

                    Google Scholar 
                

	Edelstein, S. B., and Breakefield, X. O. (1981). Dexamethasone selectively increases monoamine oxidase type A in human skin fibroblasts.Biochem. Biophys. Res. Commun.
98836–843.

                    Google Scholar 
                

	Edelstein, S. B., Castiglione, C. M., and Breakefield, X. O. (1978). Monoamine oxidase activity in normal and Lesch-Nyhan fibroblasts.J. Neurochem.
311247–1254.

                    Google Scholar 
                

	Edwards, D. J., and Pak, K. Y. (1979). Selective radiochemical labeling of types A and B active sites of rat liver MAO.Biochem. Biophys. Res. Commun.
86350–357.

                    Google Scholar 
                

	Feinstein, S. C., Ross, S. R., and Yamamoto, R. (1982). Chromosomal position effects determine transcriptional potential of integrated mammary tumor virus DNA.J. Mol. Biol.
156549–565.

                    Google Scholar 
                

	Feldman, J. M., White-Owen, C., and Klatt, C. (1980). Golden hamster pancreatic islets: A tissue rich in monoamine oxidase.Endocrinology
1071504–1511.

                    Google Scholar 
                

	Firestone, G. L., Payvar, F., and Yamamoto, K. R. (1982). Glucocorticoid regulation of protein processing and compartmentalization.Nature
300221–225.

                    Google Scholar 
                

	Fowler, C. J., and Callingham, B. A. (1979). The inhibition of rat heart type A monoamine oxidase by clorgyline as a method for the estimation of enzyme active centers.Mol. Pharmacol.
16546–555.

                    Google Scholar 
                

	Fowler, C. J., Callingham, B. A., Mantle, T. J., and Tipton, K. F. (1978). Monoamine oxidase A and B: A useful concept?Biochem. Pharmacol.
2797–101.

                    Google Scholar 
                

	Fowler, C. J., Wiberg, A., Oreland, L., Marcusson, J., and Winblad, B. (1980). The effect of age on the activity and molecular properties of human brain MAO.J. Neural Transmiss.
491–20.

                    Google Scholar 
                

	Fowler, C. J., Oreland, L., and Callingham, B. A. (1981). The acetylenic monoamine oxidase inhibitors clorgyline, deprenyl, pargyline and J-508: Their properties and applications.J. Pharm. Pharmacol.
33341–347.

                    Google Scholar 
                

	Gabay, S., Achee, F. M., and Mentes, G. (1976). Some parameters affecting the activity of monoamine oxidase in purified bovine brain mitochondria.J. Neurochem.
27415–424.

                    Google Scholar 
                

	Giller, E. L. (1980). The use of fibroblast cultures in neuropsychiatric disorders. InPhysico-Chemical Methodologies in Psychiatric Research (Hanin, I., and Koslow, S., Eds.), Raven Press, New York, pp. 245–256.

                    Google Scholar 
                

	Gordis, C., and Neff, N. H. (1971). Monoamine oxidase: An approximation of turnover rates.J. Neurochem.
181673–1682.

                    Google Scholar 
                

	Greenawalt, J. W., and Schnaitman, C. (1970). An appraisal of the use of monoamine oxidase as an enzyme marker for the outer mitochondrial membrane.J. Cell Biol.
46173–179.

                    Google Scholar 
                

	Grieninger, G., Hertzberg, K. M., and Pindyck, J. (1978). Fibrinogen synthesis in serum-free hepatocyte cultures: Stimulation by glucocorticoids.Proc. Natl. Acad. Sci. USA
755506–5510.

                    Google Scholar 
                

	Groshong, R., Gibson, D. A., and Baldessarini, R. J. (1977). Monoamine oxidase activity in cultured human skin fibroblasts.Clin. Chim. Acta
80113–120.

                    Google Scholar 
                

	Grove, R. I., Willis, W. D., and Pratt, R. M. (1983). Dexamethasone affects phosphatidylinosital synthesis and degradation in cultured human embryonic cells.Biochem. Biophys. Res. Commun.
110200–207.

                    Google Scholar 
                

	Hall, R. C. W., Popkin, M. K., Stickney, S. K., and Gardner, E. R. (1979). Presentation of the steroid psychoses.J. Nerv. Ment. Dis.
167229–236.

                    Google Scholar 
                

	Harper, R. A., and Grove, G. (1979). Human skin fibroblasts derived from papillary and reticular dermis: Differences in growth potentialin vitro.Science
204526–527.

                    Google Scholar 
                

	Hawkins, M., and Breakefield, X. O. (1978). Monoamine oxidase A and B in cultured cells.J. Neurochem.
301391–1397.

                    Google Scholar 
                

	Hayflick, L. (1980). Recent advances in the cell biology of aging.Mech. Age. Dev.
1459–79.

                    Google Scholar 
                

	Holzbauer, M., and Youdim, M. B. H. (1983). Specific changes in type A and B monoamine oxidase activity in different tissues of hypophysectomized rats.Biochem. Pharmacol.
32469–473.

                    Google Scholar 
                

	Hoshi, H., Kan, M., and Yamane, I. (1982). Cell cycle regulation of glucocorticoid binding and proliferation of human diploid fibroblasts in a serum-free defined medium.Cell Struct. Func.
7317–326.

                    Google Scholar 
                

	Houslay, M. D., and Marchmont, R. J. (1980). Exposure of mitochondrial outer membranes to neuroaminidase selectivity destroys monoamine oxidase A activity.J. Pharm. Pharmacol.
3265–66.

                    Google Scholar 
                

	Huang, R. H., and Faulkner, R. (1980). Lipid-protein interactions in the multiple forms of monoamine oxidases: Lipases as probes using purified intact rat brain mitochondria.Mol. Pharmacol.
18267–273.

                    Google Scholar 
                

	Illsley, N. P., and Lamartiniere, C. A. (1980). The imprinting of adult hepatic monoamine oxidase levels and androgen responsiveness by neonatal androgen.Endocrinology
107551–556.

                    Google Scholar 
                

	Johnson, L. K., Lan, N. C., and Baxter, J. D. (1979). Stimulation and inhibition of cellular functions by glucocorticoids. Correlations with rapid influences on chromatin structure.J. Biol. Chem.
2547785–7794.

                    Google Scholar 
                

	Lan, N. C., Karin, M., Nguyen, T., Weisz, A., Birnbaum, M. J., Eberhardt, N. L., and Baxter, J. D. (1984). Mechanisms of glucocorticoid hormone action.J. Ster. Biochem.
2077–88.

                    Google Scholar 
                

	Leung, T. K. C., Lai, J. C. K., and Lim, L. (1981). The regional distribution of monoamine oxidase activities towards different substrates: Effects in rat brain of chronic administration of manganese chloride and of aging.J. Neurochem.
362037–2043.

                    Google Scholar 
                

	Levitt, P., Pinter, J. E., and Breakefield, X. O. (1982). Immunocytochemical demonstration of monoamine oxidase B in brain astrocytes and serotonergic neurons.Proc. Natl. Acad. Sci. USA
796385–6389.

                    Google Scholar 
                

	Lewinsohn, R., Glover, V., and Sandler, M. (1980). Development of benzylamine oxidase and monoamine oxidase A and B in man.Biochem. Pharmacol.
291221–1230.

                    Google Scholar 
                

	Lyles, G. A., and Callingham, B. A. (1979). Selective influences of age and thyroid hormones on type A monoamine oxidase of the rat heart.J. Pharm. Pharmacol.
31755–760.

                    Google Scholar 
                

	Luine, V. N., and McEwen, B. S. (1977). Effect of oestradiol on turnover of type A monoamine oxidase in brain.J. Neurochem.
281221–1227.

                    Google Scholar 
                

	Lundgren, E. (1977). Conditions for induction of alkaline phosphatase in cultured human fetal skin fibroblasts.Exp. Cell Res.
11025–30.

                    Google Scholar 
                

	Lyles, G. A., and Callingham, B. A. (1974). The effects of thyroid hormones on monoamine oxidase in the rat heart.J. Pharm. Pharmacol.
26921–930.

                    Google Scholar 
                

	Lyles, G. A., and Callingham, B. A. (1979). Selective influences of age and thyroid hormones on type A monoamine oxidase of the rat heart.J. Pharm. Pharmacol.
31755–760.

                    Google Scholar 
                

	Mather, E. L., Nelson, K. J., Haimovich, J., and Perry, R. P. (1984). Mode of regulation of immunoglobulinµ-andδ-chain expression varies during B-lymphocyte maturation.Cell
36320–338.

                    Google Scholar 
                

	Mazumder, R. C., Glover, V., and Sandler, M. (1980). Progesterone provokes a selective rise of monoamine oxidase A in the female genital tract.Biochem. Pharmacol.
291857–1859.

                    Google Scholar 
                

	McEwen, B. S. (1979). Influences of adrenocortical hormones on pituitary and brain function. InGlucocorticoid Hormone Action (Baxter, J. D., and Rousseau, G. G., Eds.), Springer-Verlag, New York, pp. 467–492.

                    Google Scholar 
                

	McKeenhan, W. L. (1977). The effect of temperature during trypsin treatment on viability and multiplication potential of single normal human and chicken fibroblasts.Cell Biol. Int. Rep.
1335–344.

                    Google Scholar 
                

	McKeenhan, W. L., Genereux, D. P., and Ham, R. G. (1978). Assay and partial purification of factors from serum that control multiplication of human diploid fibroblasts.Biochem. Biophys. Res. Commun.
801013–1021.

                    Google Scholar 
                

	Meites, J. (1983).Neuroendocrinology of Aging, Plenum Press, New York.

                    Google Scholar 
                

	Minamiura, N., and Yasunobu, K. T. (1978). Purification and some properties of porcine brain mitochondrial monoamine oxidase B.Biochem. Pharmacol.
272737–2743.

                    Google Scholar 
                

	Mitra, C., and Guha, S. R. (1978). Inhibition of monoamine oxidation in subfractions of crude mitochondria of rat brain by clorgyline and Lilly 51641.Biochem. Pharmacol.
272455–2457.

                    Google Scholar 
                

	Moore, D. D., Marks, A. R., Buckley, D. I., Kapler, G., Payvar, F., and Goodman, H. M. (1985). The first intron of the human growth hormone gene contains a binding site for glucocorticoid receptor.Proc. Natl. Acad. Sci. USA
82699–702.

                    Google Scholar 
                

	Murphy, D. L., and Kalin, N. H. (1980). Biological and behavioral consequences of alterations in monoamine oxidase activity.Schiz. Bull.
6355–367.

                    Google Scholar 
                

	Nelson, D. L., Herbert, A., Glowinski, J., and Hamon, M. (1979). [3H] Harmaline as a specific ligand of MAO A-II. Measurement of the turnover rates of MAO A during ontogenesis in the rat brain.J. Neurochem.
321829–1836.

                    Google Scholar 
                

	Nevins, J. R. (1983). The pathway of eukaryotic mRNA formation.Annu. Rev. Biochem.
52441–466.

                    Google Scholar 
                

	Oberkotter, L. V., Kern, R., and Koldovsky, O. (1980). Effects of cortisone and thyroxine on suckling rat liver N-acetyl-β-glucosaminidase isozymes. Comparison with adult reactivity.Biochem. Biophys. Res. Commun.
630279–286.

                    Google Scholar 
                

	Oikarinen, J., Pihlajaniemi, T., Hamalainen, L., and Kivirikko, K. I. (1983). Cortisol decreases the cellular concentration of translatable procollagen mRNA species in cultured human skin fibroblasts.Biochem. Biophys. Acta
741297–302.

                    Google Scholar 
                

	Pearce, L. B., and Roth, J. A. (1984). Monoamine oxidase: Separation of the type A and B activities.Biochem. Pharmacol.
331809–1811.

                    Google Scholar 
                

	Phillips, P. D., Kaji, K., and Cristofalo, V. J. (1984). Progressive loss of the proliferative response of senescing WI-38 cells to platelet-derived growth factor, epidermal growth factor, insulin, transferrin, and dexamethasone.J. Gerontol.
3911–17.

                    Google Scholar 
                

	Pintar, J. E., Levitt, P., Salach, J. I., Weyler, W., and Breakefield, X. O. (1983). Specificity of antisera prepared against pure bovine MAO-B.Brain Res.
276127–139.

                    Google Scholar 
                

	Ponec, M., DeKloet, E. R., and Kempenaar, J. A. (1980). Corticoids and human skin fibroblasts: Intracellular specific binding in relation to growth inhibition.J. Invest. Dermatol.
75293–296.

                    Google Scholar 
                

	Rosner, B. A., and Cristofalo, V. J. (1981). Changes in specific dexamethasone binding during aging in WI-38 cells.Endocrinology
1081965–1971.

                    Google Scholar 
                

	Roth, J. A., Breakefield, X. O., and Castiglione, C. M. (1976). Monoamine oxidase and catechol Omethyltransferase activities in cultured human skin fibroblasts.Life Sci.
191705–1710.

                    Google Scholar 
                

	Rothstein, M., Coppens, M., and Sharma, H. K. (1980). Effect of aging on enolase from rat muscle, liver and heart.Biochim. Biophys. Acta
614591–600.

                    Google Scholar 
                

	Russell, S. M., Davey, J., and Mayer, R. J. (1979). The vectorial orientation of human monoamine oxidase in the mitochondrial outer membrane.Biochem. J.
1817–14.

                    Google Scholar 
                

	Salach, J. I., and Detmer, K. (1979). Chemical characterization of monoamine oxidase A from human placental mitochondria. InMonoamine Oxidase: Structure, Function and Altered Functions (Singer, T. P., Von Korff, R. W., and Murphy, D. L., Eds.), Academic Press, New York, pp. 121–128.

                    Google Scholar 
                

	Samorajski, T. (1977). Central neurotransmitter substances and aging: a review.J. Am. Geriatr. Soc.
25337–348.

                    Google Scholar 
                

	Sartin, J., Chaudhuri, M., Obenrader, M., and Adelman, R. C. (1980). The role of hormones in changing adaptive mechanisms during aging.Fed. Proc.
393163–3167.

                    Google Scholar 
                

	Schmike, R. T., and Doyle, D. (1970). Control of enzyme levels in animal tissues.Annu. Rev. Biochem.
39929–976.

                    Google Scholar 
                

	Shah, N. S., and Donald, A. G. (1984).Psychoneuroendocrine Dysfunction, Plenum Press, New York.

                    Google Scholar 
                

	Sheer, D., and Morkin, E. (1984). Myosin isoenzyme expression in rat ventricle: Effects of thyroid hormone analogs, catecholamines, glucocorticoids and high carbohydrate diet.J. Pharmacol. Exp. Ther.
229872–879.

                    Google Scholar 
                

	Shih, J. C. (1979). Monoamine oxidase in aging human brain. InMonoamine Oxidase: Structure, Function and Altered Functions (Singer, T. P., Von Korff, R. W., and Murphy, D. L., Eds.), Academic Press, New York, pp. 413–421.

                    Google Scholar 
                

	Smith, C. K., Barish, J., Correa, J., and Williams, R. H. (1972). Psychiatric disturbance in endocrinologic disease.Psychosom. Med.
3469–86.

                    Google Scholar 
                

	Sourkes, T. L. (1979). Influence of hormones, vitamins, and metals on monoamine oxidase activity. InMonoamine Oxidase: Structure, Function and Altered Functions (Singer, T. P., Von Korff, R. W., and Murphy, D. L., Eds.), Academic Press, New York, pp. 291–308.

                    Google Scholar 
                

	Sullivan, J. L., Coffey, C. E., Sullivan, P. D., Taska, R., Mahorney, S., and Cavenar, J. O. (1980). Metabolic factors affecting monoamine oxidase activity.Schiz. Bull.
6308–313.

                    Google Scholar 
                

	Szajerka, O., and Kwiatkowska, J. (1984). The effect of cortisol on rabbit red cell acid phosphatase isoenzymes.Mol. Cell. Biochem.
59183–186.

                    Google Scholar 
                

	Tipton, K. F., and Della Corte, L. (1979). Problems concerning the two forms of monoamine oxidase. InMonoamine Oxidase: Structure, Function and Altered Functions (Singer, T. P., Von Korff, R. W., and Murphy, D. L., Eds.), Academic Press, New York, pp. 87–99.

                    Google Scholar 
                

	Vaccari, A., Caviglia, A., Sporotore, A., and Biassoni, R. (1981). Gonadal influences on the sexual differentiation of monoamine oxidase type A and B activities in the rat brain.J. Neurochem.
37640–648.

                    Google Scholar 
                

	Vaccari, A., Biassoni, R., and Timiras, P. S. (1983). Selective effects of neonatal hypothyroidism on monoamine oxidase activities in the rat brain.J. Neurochem.
401019–1025.

                    Google Scholar 
                

	Vannice, J. L., Taylor, J. M., and Ringold, G. M. (1984). Glucocorticoid-mediated induction ofα
1-acid glycoprotein: Evidence for hormone-regulated RNA processing.Proc. Natl. Acad. Sci. USA
814241–4245.

                    Google Scholar 
                

	Verbruggen, L. A., and Abe, S. (1982). Glucocorticoids alter the ratio of type III/type I collagen synthesis by mouse dermal fibroblasts.Biochem. Pharmacol.
311711–1716.

                    Google Scholar 
                

	von der Ahe, D., Janich, S., Scheidereit, C., Renkawitz, R., Schutz, G., and Beato, M. (1985). Glucocorticoid and progesterone receptors bind to the same sites in two hormonally regulated promoters.Nature
313706–709.

                    Google Scholar 
                

	White, H. L., and Stine, D. K. (1984). Selective effects of proteases and phospholipase A2 on monamine oxidases A and B of human brain and liver.J. Neurochem.
421743–1751.

                    Google Scholar 
                

	White, H. L., and Tansik, R. L. (1979). Characterization of multiple substrate binding sites of MAO. InMonoamine Oxidase: Structure, Function and Altered Functions (Singer, T. P., Von Korff, R. W., and Murphy, D. L., Eds.), Academic Press, New York, pp. 129–144.

                    Google Scholar 
                

	Youdim, M. B. H., and Holzbauer, M. (1976). Physiological aspects of the oxidative deamination of monoamines.Ciba Found. Symp.
39105–133.

                    Google Scholar 
                

	Zaret, K. S., and Yamamoto, K. R. (1984). Reversible and persistent changes in chromatin structure accompany activation of a glucocorticoid-dependent enhancer element.Cell
3829–38.

                    Google Scholar 
                


Download references




Author information
Author notes	Susan B. Edelstein
Present address: Department of Dermatology, Yale University School of Medicine, P.O. Box 3333, 06510, New Haven, Connecticut, USA


Authors and Affiliations
	Department of Human Genetics, Yale University School of Medicine, P.O. Box 3333, 06510, New Haven, Connecticut, USA
Susan B. Edelstein & Xandra O. Breakefield


Authors	Susan B. EdelsteinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Xandra O. BreakefieldView 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
Edelstein, S.B., Breakefield, X.O. Monoamine oxidases A and B are differentially regulated by glucocorticoids and “aging” in human skin fibroblasts.
                    Cell Mol Neurobiol 6, 121–150 (1986). https://doi.org/10.1007/BF00711066
Download citation
	Received: 12 July 1985

	Revised: 09 December 1985

	Accepted: 19 December 1985

	Issue Date: June 1986

	DOI: https://doi.org/10.1007/BF00711066


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
	monoamine oxidase
	glucocorticoids
	aging
	hormonal regulation
	isozymes
	human fibroblasts
	cell culture








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.228.158.124
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    