
 

 

 University of Groningen

Exploring Redox Biology in physiology and disease
Koning, Anne

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2017

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Koning, A. (2017). Exploring Redox Biology in physiology and disease [Groningen]: Rijksuniversiteit
Groningen

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 11-02-2018

https://www.rug.nl/research/portal/en/publications/exploring-redox-biology-in-physiology-and-disease(670808be-472d-4434-bf92-de1d5c135eb1).html


 
1 
 

 

 
 
 

Exploring Redox Biology 
in 

Physiology and Disease 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Anne Maria Koning 
  



 
2 | Chapter 1 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

© Anne M. Koning, 2017 
All rights are reserved. No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, without permission of the author. 
 
Cover Design and Art Work: Else Koning 
Book Design:      Wil Koning 
Print:         Gildeprint, Enschede 
ISBN (printed):     978-94-6233-625-4 
ISBN (digital):      978-94-6233-637-7 
 
This PhD-project was financially supported by: 
University Medical Center Groningen 
Groningen University Institute for Drug Exploration  
Junior Scientific Masterclass, Faculty of Medicine, University of Groningen 
Dutch Kidney Foundation 
Tekke Huizinga Foundation 
Jan Kornelis de Cock Foundation 
Foundation De Drie Lichten 
European Network on Gasotransmitters 
 
The printing of this thesis was kindly supported by: 
Groningen University Institute for Drug Exploration  



 
Introduction | 3 

 
 

 

 

 
 
 

Exploring Redox Biology 
in 

Physiology and Disease 
 
 
 

Proefschrift 
 
 
 

ter verkrijging van de graad van doctor aan de 
Rijksuniversiteit Groningen 

op gezag van de 
rector magnificus prof. dr. E. Sterken 

en volgens het besluit van het College voor Promoties. 
 

De openbare verdediging zal plaatsvinden op 
 

maandag 19 juni 2017 om 14.30 uur 
 
 
 

door 
 
 
 

Anne Maria Koning 
 

geboren op 4 juni 1987 
te Hengelo 



 
4 | Chapter 1 

  

Promotor 
Prof. dr. H. van Goor 
Prof. dr. H.G.D. Leuvenink 
Prof. dr. M. Feelisch 
 

Beoordelingscommissie 
Prof. dr. R. Bindels 
Prof. dr. C.A.J.M. Gaillard 
Prof. dr. D.J. Reijngoud  
 



 
Introduction | 5 

 
 

 

Paranimfen 

Cyriel Olie 
Leon van Dullemen 



 
6 | Chapter 1 

  



 
Introduction | 7 

 
 

 

Contents 

Chapter 1 Introduction 9 

Chapter 2 Review: The reactive species interactome: Evolutionary emergence,   17 
 biological significance, and opportunities for redox metabolomics  
 and personalized medicine  

Part 1 Thiols in heart failure 

Chapter 3 Review: Selecting heart failure patients for metabolic interventions   65 

Chapter 4 Serum free thiols in chronic heart failure   89 

Part 2 Gasotransmitters and their metabolites in renal and cardiac 
physiology and disease 

Chapter 5 Review: H2S in renal physiology, disease and transplantation -  109 
  The smell of renal protection 

Chapter 6 A CBS gene variant in kidney transplant patients might positively 139 
  affect graft survival 

Chapter 7 H2S treatment in renal ischemia-reperfusion injury and renal  149 
  metabolism in rats 

Chapter 8 Sodium thiosulfate attenuates Angiotensin II-induced hypertension,  163 
  proteinuria and renal damage  

Chapter 9 Urinary excretion of sulfur metabolites and risk of cardiovascular  185 
  events and all-cause mortality in the general population 

Chapter 10 The fate of sulfate in chronic heart failure 209 

Chapter 11 Understanding the renal handling of nitrite and nitrate in  227 
  health and disease 

Chapter 12 Summary and future perspectives 251 

Appendices 259 

  Nederlandse samenvatting 
  Author affiliations 
  Dankwoord / Acknowledgements 
  About the author  



 
8 | Chapter 1 

  

  


