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Disorders of the cerebral white matter in children constitute a heterogeneous group and the diagnostic work is often complicated. Clinical and radiological characteristics can provide diagnostic clues but there is a need for further diagnostic methods. This study focused on assessing neurochemical “markers” in the cerebrospinal fluid considered to reflect damage to white matter components such as myelin and glial cells as well as neurones with their axons and synapses. The aim was to evaluate whether they contributed to the elucidation of pathogenic processes and the direction of further diagnostic efforts. Seventeen of the 26 cases had increased levels of the glial cell marker ganglioside GD3, indicating gliosis, or of the CNS myelin marker sulfatide, indicating myelin disturbance. As signs of disturbed maturation or sustenance, the nerve cell markers GD1 b, GT1 b and total gangliosides were reduced, as was the synapse marker GD1a. Increased 5-HIAA indicated increased serotonergic turnover. Children with an increased level of the axonal marker Tau protein had a progressive disease whereas GD1a was reduced in the progressive group (n = 11). In contrast, GD3 and HVA were increased in the non-progressive group (n = 15). The chemical profiles were found to be useful, in combination with clinical and radiological findings, when investigating children with white matter abnormalities.


      

Key words

Leukoencephalopathy - Cerebrospinal fluid - Sulfatide - Gangliosides - Monoamine metabolites






References


	
[bookmark: R022-1]1 
              Akefeldt A, Ekman R, Gillberg C, Mansson J E. 
              Cerebrospinal fluid monoamines in Prader-Willi syndrome. 
              Biol Psychiatry. 
              1998; 
              44 
              1321-1328 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-2]2 
              Andersson L M, Fredman P, Lekman A, Rosengren L, Gisslen M. 
              Increased cerebrospinal fluid ganglioside GD3 concentrations as a marker of microglial activation in HIV type 1 infection. 
              AIDS Res Hum Retroviruses. 
              1998; 
              14 
              1065-1069 
            





PubMedGoogle Scholar





	
[bookmark: R022-3]3 
              Andreasen N, Minthon L, Clarberg A, Davidsson P, Gottfries J, Vanmechelen E. et al .
              Sensitivity, specificity, and stability of CSF-tau in AD in a community-based patient sample. 
              Neurology. 
              1999; 
              53 
              1488-1494 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-4]4 
              Belichenko P V, Oldfors A, Hagberg B, Dahlstrom A. 
              Rett syndrome: 3-D confocal microscopy of cortical pyramidal dendrites and afferents. 
              Neuroreport. 
              1994; 
              5 
              1509-1513 
            





PubMedGoogle Scholar





	
[bookmark: R022-5]5 
              Blennow K, Davidsson P, Wallin A, Fredman P, Gottfries C G, Karlsson I. et al .
              Gangliosides in cerebrospinal fluid in “probable Alzheimer's disease”. 
              Arch Neurol. 
              1991; 
              48 
              1032-1035 
            





PubMedGoogle Scholar





	
[bookmark: R022-6]6 
              Blennow K, Fredman P, Wallin A, Gottfries C G, Langstrom G, Svennerholm L. 
              Protein analyses in cerebrospinal fluid. I. Influence of concentration gradients for proteins on cerebrospinal fluid/serum albumin ratio. 
              Eur Neurol. 
              1993; 
              33 
              126-128 
            





PubMedGoogle Scholar





	
[bookmark: R022-7]7 
              Blennow K, Wallin A, Gottfries C G, Mansson J E, Svennerholm L. 
              Concentration gradients for monoamine metabolites in lumbar cerebrospinal fluid. 
              J Neural Transm Park Dis Dement Sect. 
              1993; 
              5 
              5-15 
            





PubMedGoogle Scholar





	
[bookmark: R022-8]8 
              Davidsson P, Fredman P, Mansson J E, Svennerholm L. 
              Determination of gangliosides and sulfatide in human cerebrospinal fluid with a microimmunoaffinity technique. 
              Clin Chim Acta. 
              1991; 
              197 
              105-115 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-9]9 
              Doljanski F, Kapeller M. 
              Cell surface shedding-the phenomenon and its possible significance. 
              J Theor Biol. 
              1976; 
              62 
              253-270 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-10]10 
              Fredman P, Lekman A. 
              Glycosphingolipids as potential diagnostic markers and/or antigens in neurological disorders. 
              Neurochem Res. 
              1997; 
              22 
              1071-1083 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-11]11 
              Gillberg C, Svennerholm L. 
              CSF monoamines in autistic syndromes and other pervasive developmental disorders of early childhood. 
              Br J Psychiatry. 
              1987; 
              151 
              89-94 
            





PubMedGoogle Scholar





	
[bookmark: R022-12]12 
              Gillberg C, Svennerholm L, Hamilton-Hellberg C. 
              Childhood psychosis and monoamine metabolites in spinal fluid. 
              J Autism Dev Disord. 
              1983; 
              13 
              383-396 
            





PubMedGoogle Scholar





	
[bookmark: R022-13]13 
              Gisslen M, Fredman P, Norkrans G, Hagberg L. 
              Elevated cerebrospinal fluid sulfatide concentrations as a sign of increased metabolic turnover of myelin in HIV type I infection. 
              AIDS Res Hum Retroviruses. 
              1996; 
              12 
              149-155 
            





PubMedGoogle Scholar





	
[bookmark: R022-14]14 
              Hagberg B. 
              “Anonymous” - an organization for families of children with undiagnosed brain diseases. 
              Eur J Paediatr Neurol. 
              1998; 
              2 
              285-286 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-15]15 
              Izumi T, Ogawa T, Koizumi H, Fukuyama Y. 
              Low levels of CSF gangliotetraose-series gangliosides in West syndrome: implication of brain maturation disturbance. 
              Pediatr Neurol. 
              1993; 
              9 
              293-296 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-16]16 
              Kristjansdottir R, Uvebrant P, Hagberg B, Kyllerman M, Wiklund L M, Blennow G. et al .
              Disorders of the cerebral white matter in children. The spectrum of lesions. 
              Neuropediatrics. 
              1996; 
              27 
              295-298 
            





PubMedGoogle Scholar





	
[bookmark: R022-17]17 
              Kristjansdottir R, Uvebrant P, Wiklund L M. 
              Clinical characteristics of children with cerebral white matter abnormalities. 
              Europ J Paediatr Neurol. 
              2000; 
              4 
              17-26 
            





PubMedGoogle Scholar





	
[bookmark: R022-18]18 
              Lekman A, Fredman P. 
              A new procedure for determining ganglioside GD3 a potential glial cell activation marker in cerebrospinal fluid. 
              Neurochem Int. 
              1998; 
              33 
              103-108 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-19]19 
              Lekman A Y, Hagberg B A, Svennerholm L T. 
              Cerebrospinal fluid gangliosides in patients with Rett syndrome and infantile neuronal ceroid lipofuscinosis. 
              Europ J Paediatr Neurol. 
              1999; 
              3 
              119-123 
            





PubMedGoogle Scholar





	
[bookmark: R022-20]20 
              Malm G, Ringden O, Winiarski J, Grondahl E, Uvebrant P, Eriksson U. et al .
              Clinical outcome in four children with metachromatic leukodystrophy treated by bone marrow transplantation. 
              Bone Marrow Transplant. 
              1996; 
              17 
              1003-1008 
            





PubMedGoogle Scholar





	
[bookmark: R022-21]21 
              Nordin V, Lekman A, Johansson M, Fredman P, Gillberg C. 
              Gangliosides in cerebrospinal fluid in children with autism spectrum disorders. 
              Dev Med Child Neurol. 
              1998; 
              40 
              587-594 
            





PubMedGoogle Scholar





	
[bookmark: R022-22]22 
              Svennerholm L, Bostrom K, Fredman P, Mansson J E, Rosengren B, Rynmark B M. 
              Human brain gangliosides: developmental changes from early fetal stage to advanced age. 
              Biochim Biophys Acta. 
              1989; 
              1005 
              109-117 
            





PubMedGoogle Scholar





	
[bookmark: R022-23]23 
              Tarvonen-Schroder S, Blennow K, Lekman A, Fredman P, Raiha I, Sourander L. 
              Gangliosides and sulfatide in cerebrospinal fluid in leukoaraiosis. 
              Dement Geriatr Cogn Disord. 
              1997; 
              8 
              174-179 
            





PubMedGoogle Scholar





	
[bookmark: R022-24]24 
              Trbojevic-Cepe M, Kracun I, Jusic A, Pavlicek I. 
              Gangliosides of human cerebrospinal fluid in various neurologic diseases. 
              J Neurol Sci. 
              1991; 
              105 
              192-199 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-25]25 
              Tullberg M, Mansson J E, Fredman P, Lekman A, Blennow K, Ekman R. et al .
              CSF sulfatide distinguishes between normal pressure hydrocephalus and subcortical arteriosclerotic encephalopathy. 
              J Neurol Neurosurg Psychiatry. 
              2000; 
              69 
              74-81 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R022-26]26 
              Tumani H, Nolker G, Reiber H. 
              Relevance of cerebrospinal fluid variables for early diagnosis of neuroborreliosis. 
              Neurology. 
              1995; 
              45 
              1663-1670 
            





PubMedGoogle Scholar









[bookmark: SIG1]Prof. Paul Uvebrant



Department of Paediatrics
The Queen Silvia Children's Hospital SU/Östra
Göteborg University




41685 Göteborg




Sweden




Email: paul.uvebrant@pediat.gu.se
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 3.81.234.231
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  