
xi

    Contents

  Historical Development and Perspectives of the Series ............................... v

Preface to Volume 13 ....................................................................................... vii

Contributors to Volume 13 ............................................................................. xvii

Titles of Volumes 1–44 in the Metal Ions in Biological Systems Series ........... xxi

Contents of Volumes in the Metal Ions in Life Sciences Series .................... xxiii

 1     Metal Ions and Infectious Diseases. An Overview from the Clinic ......  1   
    Peggy   L.   Carver    

 Abstract .......................................................................................................  2
   1 Introduction ...........................................................................................  3   
   2 Iron ........................................................................................................  5   
   3 Zinc .......................................................................................................  10   
   4 Selenium ...............................................................................................  14   
   5 Copper ...................................................................................................  18   
   6 Chromium .............................................................................................  19   
   7 Manganese ............................................................................................  20   
   8 Summary and Future Developments .....................................................  22   
 References ................................................................................................... 23

    2     Sodium and Potassium in Health and Disease .......................................  29   
    Hana   R.   Pohl    ,     John   S.   Wheeler    , and     H.   Edward   Murray    

 Abstract .......................................................................................................  30
   1 Introduction ...........................................................................................  30   
   2 Physiology of Sodium and Potassium in Humans ................................  32   
   3 Pathology Associated with Sodium Levels ...........................................  38   



xii

   4 Pathology Associated with Potassium Levels .......................................  41   
   5 Conclusion ............................................................................................  45   
   References ...................................................................................................  46   

    3     Magnesium in Health and Disease...........................................................  49   
    Andrea   M.  P.   Romani    

 Abstract ....................................................................................................... 50
   1 Introduction ...........................................................................................  50   
   2 Cellular Magnesium Homeostasis ........................................................  54   
   3 Magnesium in Disease ..........................................................................  55   
   4 Conclusions ...........................................................................................  73   
   References ...................................................................................................  75   

    4     Calcium in Health and Disease ................................................................  81   
    Marisa   Brini    ,     Denis   Ottolini    ,     Tito   Calì    , and     Ernesto   Carafoli    

 Abstract ....................................................................................................... 82
   1 Introduction ...........................................................................................  83   
   2 General Properties of Calcium as a Signaling Agent ............................  88   
   3 Intracellular Calcium Handling .............................................................  93   
   4 Calcium as a Regulator of Biological Processes ...................................  100   
   5  The Ambivalence of the Calcium Signal: Defects 

of Calcium Regulation and Disease ......................................................  116   
   6 Conclusions ...........................................................................................  126   
   References ...................................................................................................  130   

    5     Vanadium. Its Role for Humans ..............................................................  139   
    Dieter   Rehder    

 Abstract ....................................................................................................... 139
   1 Introduction ...........................................................................................  140   
   2 Distribution and Cycling of Vanadium .................................................  142   
   3  The Aqueous Chemistry of Vanadium 

and the Vanadate- Phosphate Antagonism .............................................  147   
   4 The Medicinal Potential of Vanadium...................................................  152   
   5 Concluding Remarks and Prospects ......................................................  164   
   References ...................................................................................................  167   

    6      Chromium: Is It Essential, Pharmacologically 
Relevant, or Toxic? ....................................................................................  171   
    John   B.   Vincent    

 Abstract ....................................................................................................... 172
   1 Introduction ...........................................................................................  172   
   2 Is Chromium Essential? ........................................................................  173   
   3 Is Chromium Pharmacologically Relevant?..........................................  180   
   4 Is Chromium Toxic? ..............................................................................  191   
   5 Concluding Remarks and Future Direction ..........................................  192   
   References ...................................................................................................  194   

Contents



xiii

     7     Manganese in Health and Disease .........................................................  199   
    Daiana   Silva   Avila    ,     Robson   Luiz   Puntel    , and     Michael   Aschner    

 Abstract ..................................................................................................... 200
    1 Introduction .......................................................................................  200   
    2 Manganese Transport ........................................................................  206   
    3 Manganism. A Neurodegenerative Disease ......................................  210   
    4 Symptoms and Sensitive Populations ...............................................  211   
    5 Manganism versus Parkinson’s Disease ...........................................  211   
    6 Manganese in the Etiology of Other Neurodegenerative Disorders .  212   
    7 Molecular Mechanisms of Toxicity ..................................................  214   
    8 Genetic Susceptibility .......................................................................  216   
    9 Treatment ..........................................................................................  217   
   10 General Conclusions .........................................................................  218   
   References .................................................................................................  220   

     8     Iron: Effect of Overload and Defi ciency ...............................................  229   
    Robert   C.   Hider     and     Xiaole   Kong    

 Abstract ..................................................................................................... 230
    1 Introduction .......................................................................................  231   
    2 Iron Defi ciency and Anemia .............................................................  248   
    3 Systemic Iron Overload ....................................................................  255   
    4 Iron-Selective Chelators with Therapeutic Potential ........................  266   
    5 Neuropathology and Iron ..................................................................  277   
    6 The Role of Iron Chelation in Cancer Therapy .................................  281   
    7 Iron and Infection ..............................................................................  282   
    8 Overview and Future Developments .................................................  284   
   References .................................................................................................  286   

     9     Cobalt: Its Role in Health and Disease .................................................  295   
    Kazuhiro   Yamada    

 Abstract ..................................................................................................... 296
    1 Introduction .......................................................................................  296   
    2 Cobalamin, Vitamin B12 ...................................................................  297   
    3 Vitamin B12 Defi ciency and Disease................................................  310   
    4 Non-corrinoid Cobalt ........................................................................  314   
    5 Implications and Future Development ..............................................  315   
   References .................................................................................................  317   

    10     Nickel and Human Health ......................................................................  321   
    Barbara   Zambelli     and     Stefano   Ciurli    

 Abstract ..................................................................................................... 322
    1  Introduction: The Double Face of Nickel 

in Biological Systems .......................................................................  322   
    2 Nickel Hazard for Human Health .....................................................  324   
    3 Nickel-Dependent Infectious Diseases .............................................  336   

Contents



xiv

   4 Nickel Essentiality in Animals and Humans .......................................  348   
   5 Conclusions and Outlook ....................................................................  350   
   References .................................................................................................  352   

    11     Copper: Effects of Defi ciency and Overload ........................................  359   
    Ivo   Scheiber    ,     Ralf   Dringen    , and     Julian   F.  B.   Mercer    

 Abstract ..................................................................................................... 360
   1 Introduction .........................................................................................  360   
   2 Copper Biochemistry and Homeostasis ..............................................  361   
   3 Copper Defi ciency Disorders ..............................................................  371   
   4 Copper Overload Disorders ................................................................  375   
   5 Neuropathology and Copper ...............................................................  376   
   6 Overview and Future Developments ...................................................  380   
   References .................................................................................................  381   

    12     Zinc and Human Disease ........................................................................  389   
    Wolfgang   Maret    

 Abstract ..................................................................................................... 390
   1 Introduction .........................................................................................  390   
   2 Zinc Biochemistry ...............................................................................  391   
   3 Zinc in Organ Pathophysiology ..........................................................  398   
   4 Zinc in Disease ....................................................................................  404   
   5 General Conclusions ...........................................................................  407   
   References .................................................................................................  409   

    13     Molybdenum in Human Health and Disease ........................................  415   
    Guenter   Schwarz     and     Abdel   A.   Belaidi    

 Abstract ..................................................................................................... 416
   1 Introduction .........................................................................................  417   
   2 Defi ciencies in Molybdenum Enzymes ..............................................  419   
   3 Molybdenum Cofactor Defi ciencies ...................................................  426   
   4 Association of Molybdenum with Other Disorders ............................  440   
   5 Concluding Remarks and Future Developments ................................  442   
   References .................................................................................................  444   

    14     Silicon: The Health Benefi ts of a Metalloid ..........................................  451   
    Keith   R.   Martin    

 Abstract ..................................................................................................... 452
   1 Introduction .........................................................................................  452   
   2 Silicon Biochemistry ...........................................................................  453   
   3 Silicon and Its Potential Health Benefi ts ............................................  457   
   4 Toxicology of Silicon and Silica .........................................................  463   
   5 Potential Medicinal Uses of Silicon and Silicates ..............................  467   
   6 Summary and Future Directions .........................................................  468   
 References ................................................................................................. 469

Contents



xv

    15     Arsenic. Can This Toxic Metalloid Sustain Life? .................................  475   
    Dean   E.   Wilcox    

 Abstract ..................................................................................................... 476
   1 Introduction .........................................................................................  476   
   2 Toxicity ...............................................................................................  481   
   3 Sustaining Roles..................................................................................  484   
   4 Benefi cial Uses ....................................................................................  490   
   5 Summary .............................................................................................  492   
   References .................................................................................................  494   

    16     Selenium. Role of the Essential Metalloid in Health ............................  499   
    Suguru   Kurokawa     and     Marla   J.   Berry    

 Abstract ..................................................................................................... 500
   1 Introduction .........................................................................................  501   
   2 Selenium in Biomolecules ..................................................................  502   
   3 Function of Selenoproteins .................................................................  509   
   4 Selenium and Disease .........................................................................  516   
   5 Health Benefi ts of Selenium in Humans .............................................  520   
   6 General Conclusions ...........................................................................  525   
   References .................................................................................................  527   

Index ................................................................................................................. 535      

Contents



http://www.springer.com/978-94-007-7499-5


	Contents

