
 

 

 University of Groningen

Hydrogen sulfide in diabetes and cardiovascular disease
van den Born, Joost Christiaan

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:
2016

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
van den Born, J. C. (2016). Hydrogen sulfide in diabetes and cardiovascular 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/hydrogen-sulfide-in-diabetes-and-cardiovascular-disease(59719252-4771-4d98-a974-180194117c79).html


HYDROGEN
SULFIDE

in diabetes and cardiovascular disease

Joost C. van den Born



Joost C. van den Born, 2016

All rights are reserved. No part of this publication may be reproduced, stored in a retrieval 

system of transmitted in any form or by any means, without explicit prior permission of 

the author.

Cover and Book design:	 Esther Ris | esther@proefschriftomslag.nl

Printed by:		  Ridderprint, Ridderkerk

ISBN (printed):		  978-90-367-8765-9

ISBN (digital):		  978-90-367-8764-2

This PhD-thesis was financially supported by:

University Medical Center Groningen

Junior Scientific Masterclass, Faculty of Medicine, University of Groningen

Research institute GUIDE

Jan Kornelis de Cock foundation

The printing of this thesis was kindly supported by:

University of Groningen, University Medical Center Groningen, Research Institute GUIDE, 

ChipSoft B.V.; Noord Negentig, accountants en belastingadviseurs

Financial support by the Dutch Heart Foundation and the Dutch Kidney Foundation for 

the publication of this thesis is gratefully acknowledged.



Vertrouw op de HEER met heel je hart, steun niet op eigen inzicht. 

Denk aan hem bij alles wat je doet, dan baant hij voor jou de weg.

 

- Spreuken 3 vers 5 en 6





Hydrogen sulfide in diabetes  
and cardiovascular 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 besluit van het College voor Promoties. 

 

De openbare verdediging zal plaatsvinden op  

 

woensdag 8 juni 2016 om 16.15 uur

door

Joost Christiaan van den Born

geboren op 6 november 1988 

te Zeist



Promotores

Prof. dr. J.L. Hillebrands 

Prof. dr. H. van Goor

Beoordelingscommissie

Prof. dr. C.A.J.M. Gaillard

Prof. dr. R.H. Henning

Prof. dr. G. Pasterkamp



Paranimfen

S. Conroy

R. Mencke





Contents

Chapter 1 General introduction and aim of the thesis 11

Part 1: 	 The role of H2S in the development of cardiovascular disease

Chapter 2 Hydrogen sulfide in hypertension and cardiovascular disease 27

Chapter 3 Urinary sulfur metabolites and risk of all-cause mortality 

and cardiovascular events in the general population

41

Chapter 4 Cystathionine γ-lyase is expressed in human atherosclerotic 

plaque microvessels and is involved in micro-angiogenesis

69

Chapter 5 Gaseous hydrogen sulfide protects against myocardial 

ischemia-reperfusion injury in mice partially independent 

from hypometabolism

97

Part 2: 	 The role of H2S in diabetes and its vascular complications

Chapter 6 Gasotransmitters in vascular complications of diabetes 121

Chapter 7 High urinary sulfate concentration is associated with 

reduced risk of renal disease progression in type 2 diabetes

153

Chapter 8 Renal H2S-producing enzymes in STZ-induced diabetes  

and hyperglycemic memory

177

Chapter 9 Summary, discussion and future perspectives 195

Chapter 10 Nederlandse samenvatting 209

Appendices Abbrevations 220

Author affiliations 222

Dankwoord / Acknowledgements 223

About the author 227




