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Summary


The platelet function defect seen in patients with Wiskott- Aldrich syndrome (WAS) has been ascribed to abnormal mitochondrial energy generation. The present study reveals a reduced energy content and low adenylate energy charge in platelets from two WAS-patients. Energy consumption in the resting platelets is slightly beyond the normal range, especially when ATP-resynthesis is primarily glycolytic. When platelets are stimulated with thrombin, the increase in energy consumption is 40-60% lower than in controls, both when energy is produced in glycolysis as when the mitochondria supply most of the energy. Analysis of the electron transport chain reveals no abnormalities. In contrast, the balance between glycolytic and mitochondrial ATP resynthesis is disturbed with a lowered contribution of oxidative ATP production. No such abnormalities are found in two WAS-carriers with the exception of a slight impairment in energy consumption during stimulation with thrombin. Thus, the platelet malfunction in WAS may be caused by a defect in the regulation of energy generation.





[bookmark: N10A1A]
Key words

Wiskott-Aldrich syndrome - 
Energy - 
Platelets - 
Hexokinase - 
ATP





 

[bookmark: ]

[bookmark: N10A33]
	
References


	
[bookmark: JR_1]1 

            Baldini MG. 
          
Nature of the platelet defect in the Wiskott-Aldrich syndrome. Ann N Y Acad Sci 1972; 201: 437-444 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_2]2 

            Grottum KA, 
          

            Hovig T, 
          

            Holmsen H, 
          

            Foss Abrahamsen A, 
          

            Jeremia M, 
          

            Seip M. 
          
Wiskott-Aldrich Syndrome: Qualitative platelet defects and short platelet survival. Br J Haematol 1969; 17: 373-388 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_3]3 

            Kuramoto H, 
          

            Steiner M, 
          

            Baldini MG. 
          
Lack of platelet response to stimulation of the Wiskott-Aldrich syndrome. N Engl J Med 1970; 282: 475-479 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_4]4 

            Marone G, 
          

            Albini F, 
          

            Di Martino L, 
          

            Quattrin S, 
          

            Poto S, 
          

            Condorelli M. 
          
The Wiskott-Aldrich syndrome: studies of platelets, basophils and polymorphonuclear leucocytes. Br J Haematol 1986; 62: 737-745 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_5]5 

            Shapiro RS, 
          

            Gerrard JM, 
          

            Perry GS, 
          

            White JG, 
          

            Krivit W, 
          

            Kersey JH. 
          
Wiskott-Aldrich syndrome: detection of carrier state by metabolic stress of platelets. Lancet I 1978; 121: 123 





PubMedGoogle Scholar





	
[bookmark: JR_6]6 

            Gerrard JM, 
          

            Blease RM, 
          

            Perry GS, 
          

            Krivit W, 
          

            Shapiro RS, 
          

            Kersey JH, 
          

            Spector B, 
          

            White JG. 
          
Further studies of a metabolic stress test in Wiskott-Aldrich syndrome carriers. Am J Pediatric Hematol 1980; 2: 25-30 





PubMedGoogle Scholar





	
[bookmark: JR_7]7 

            Akkerman JW, 
          

            van Brederode W, 
          

            Gorter G, 
          

            Zegers BJ, 
          

            Kuis W. 
          
Wiskott-Aldrich syndrome: studies on a possible defect in mitochondrial ATP resynthesis in platelets. Br J Haematol 1982; 51: 561-568 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_8]8 

            Rijksen G, 
          

            Akkerman JW, 
          

            van den Wall  BakeA W L, 
          

            Pott Hofstede D, 
          

            Staal GE J. 
          
Generalized hexokinase deficiency in the blood cells of a patient with nonspherocytic hemolytic anemia. Blood 1983; 61: 12-18 





PubMedGoogle Scholar





	
[bookmark: JR_9]9 

            Akkerman JW, 
          

            Rijksen G, 
          

            Gorter G, 
          

            Staal GE J. 
          
Platelet functions and energy metabolism in a patient with hexokinase deficiency. Blood 1984; 63: 147-153 





PubMedGoogle Scholar





	
[bookmark: JR_10]10 

            Walsh PN. 
          
Albumin density gradient separation and washing of platelets and the study of platelet coagulant activities. Br J Haematol 1972; 22: 205-217 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_11]11 

            Aharony D, 
          

            Smith JB, 
          

            Silver MJ. 
          
Regulation of arachidonate- induced platelet aggregation by the lipoxygenase product, 12-hydroperoxy eicosatetraenoic acid. Biochim Biophys Acta 1982; 718: 193-200 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_12]12 

            Daniel JL, 
          

            Molish IR, 
          

            Holmsen H. 
          
Radioactive labeling of the adenine nucleotide pool of cells as a method to distinguish amongintracellular compartments. Studies on human platelets Biochim Biophys Acta 1980; 632: 444-553 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_13]13 

            Holmsen H, 
          

            Day HJ, 
          

            Setkowsky CA. 
          
Behaviour of adenine nucleotides during the platelet release reaction induced by ADP and adrenaline. Biochem J 1972; 129: 67-82 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR_14]14 

            Atkinson DE. 
          
Cellular Energy Metabolism and Its Regulation. Academic Press; New York: 1977. pp 40-50 





Google Scholar





	
[bookmark: JR_15]15 

            Akkerman JW, 
          

            Gorter G, 
          

            Schrama L, 
          

            Holmsen HA. 
          

Novel technique for rapid determination of energy consumption in platelets. Demonstration of different energy consumption associated with three secretory responses Biochemistry 1983; 210: 145-155 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_16]16 

            Verhoeven AJ M, 
          

            Mommersteeg ME, 
          

            Akkerman JW N. 
          
Quantification of energy consumption in platelets during thrombin-induced aggregation and secretion. Tight coupling between platelet responses and the increment in energy consumption Biochem J 1984; 221: 777-787 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_17]17 

            Verhoeven AJ M, 
          

            Gorter G, 
          

            Mommersteeg ME, 
          

            Akkerman JW N. 
          
The energetics of early platelet responses. Energy consumption during shape change and aggregation with special reference to protein phosphorylation and the polyphosphoinositide cycle Biochem J 1985; 228: 451-462 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_18]18 

            Verhoeven AJ M, 
          

            Mommersteeg ME, 
          

            Akkerman JW N. 
          
Balanced contribution of glycolytic and adenylate pool in supply of metabolic energy in platelets. J Biol Chem 1985; 260: 2621-2624 





PubMedGoogle Scholar





	
[bookmark: JR_19]19 

            Verhoeven AJ M, 
          

            Mommersteeg ME, 
          

            Akkerman JW N. 
          
Comparative studies on the energetics of platelet responses induced by different agonists. Biochem J 1986; 236: 879-887 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_20]20 

            Karpatkin S. 
          
Studies on human platelet glycolysis Effect of glucose, cyanide, insulin, citrate, and agglutination and contraction on platelet glycolysis. J Clin Invest 1967; 46: 409-417 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_21]21 

            Akkerman JW, 
          

            Ebberink RH M, 
          

            Lips JP M, 
          

            Christiaens GC M L. 
          
Rapid separation of cytosol and particle fraction of human platelets by digitonin-induced cell damage. Br J Haematol 1980; 44: 291-300 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_22]22 

            Pickett WC, 
          

            Cohen P. 
          
Influence of medium tonicity on respiration by suspensions of human platelets. Am J Physiol 1976; 231: 185-190 





PubMedGoogle Scholar





	
[bookmark: JR_23]23 

            Holmsen H, 
          

            Robkin L. 
          
Hydrogen peroxide lowers ATP levels in platelets without altering adenylate energy charge and platelet function. J Biol Chem 1977; 252: 1752-1757 





PubMedGoogle Scholar





	
[bookmark: JR_24]24 

            Akkerman JW N, 
          

            Gorter G, 
          

            Holmsen H. 
          
Reversibility of the inhibition of platelet responses by ATP-deprivationClose correlation between responses and adenylate energy charge during transient substrate depletion. Biochim Biophys Acta 1983; 760: 34-41 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR_25]25 

            Bustamante E, 
          

            Morris HP, 
          

            Pedersen PL. 
          
Energy metabolism of tumor cells. Requirement for a form of hexokinase with a propensity for mitochondrial binding J Biol Chem 1981; 256: 8699-8704 





PubMedGoogle Scholar





	
[bookmark: BR_26]26 

            Wilson JE. 
          
Brain hexokinase, the prototype ambiquitous enzyme. In Current Topics in Cellular Regulation. 

                Horecker BL, 
               

                Stadtmann ER. 
              
(eds) 
Academic Press; New York: 1980. Vol 16 pp 1-54 





Google Scholar





	
[bookmark: JR_27]27 

            Fiek C, 
          

            Benz R, 
          

            Roos N, 
          

            Brdiczka D. 
          
Evidence for identitiy between hexokinase-binding protein and the mitochondrial porin in the outer membrane of rat liver mitochondria. Biochim Biophys Acta 1982; 668: 429-440 





PubMedGoogle Scholar





	
[bookmark: JR_28]28 

            Rijksen G, 
          

            Staal GE, 
          

            Beks PJ, 
          

            Streefkerk M, 
          

            Akkerman J WN. 
          
Compartmentation of hexokinase in human blood cells.Characterization of soluble and particulate enzymes. Biochim Biophys Acta 1982; 719: 431-437 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 18.207.224.173
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  