
Glucocorticoid pulsatility : implications for brain functioning
Sarabdjitsingh, R.A.

Citation
Sarabdjitsingh, R. A. (2010, July 1). Glucocorticoid pulsatility : implications for
brain functioning. Retrieved from https://hdl.handle.net/1887/15751
 
Version: Corrected Publisher’s Version

License: Licence agreement concerning inclusion of doctoral thesis
in the Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/15751
 
Note: To cite this publication please use the final published version (if
applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/15751


1

Glucocorticoid pulsatility
Implications for brain functioning

Ratna Angela Sarabdjitsingh



2

Angela Sarabdjitsingh

Glucocorticoid pulsatility: implications for brain functioning

Thesis, Leiden University
July 1, 2010

ISBN: 978-90-8891-164-4 

Graphic styling: Mara Ontwerp & Styling
Print: Boxpress BV, proefschriftmaken.nl

© 2010 Angela Sarabdjitsingh

No part of  this thesis may be reproduced or transmitted in any form or by any means, 
without written permission of  the author. 



3

Glucocorticoid pulsatility
Implications for brain functioning

Proefschrift
 

ter verkrijging van
de graad van Doctor aan de Universiteit Leiden,

op gezag van Rector Magnificus Prof. Mr. P.F. van der Heijden,
volgens besluit van het College voor Promoties

te verdedigen op donderdag 1 juli 2010
klokke 16.15 uur

door

Ratna Angela Sarabdjitsingh 

geboren te Den Haag in 1981
 



4

Promotiecommissie

Promotores:   Prof. Dr. E.R. de Kloet
    Prof. Dr. S.L. Lightman (University of  Bristol, UK)

Co-promotor:   Dr. O.C. Meijer

Overige leden:   Prof. Dr. M. Joëls (Universiteit Utrecht)
    Prof. Dr. J. van Gerven
    Dr. A.M. Pereira
    Prof. Dr. H. Pijl
    Prof. Dr. J. Meijer
    Dr. L. de Lange
    Prof. Dr. M. Danhof

The studies described in this thesis were performed at the division of  Medical Pharmaco-
logy of  the Leiden / Amsterdam Center for Drug Research and Leiden University Medical 
Center, Leiden University, Leiden, the Netherlands. This research was financially supported 
by Mozaïek grant 017.002.021 of  The Netherlands Organisation for Scientific Research 
(NWO), the Royal Academy of  Arts and Sciences (KNAW) and NWO-IRTG DN95-420. 
This project is part of  a collaboration between the University of  Leiden and the University 
of  Bristol. Parts of  the studies described in chapter 5 and 6 have been performed at the 
department of  Medicine, Henry Wellcome Laboratories for Integrative Neuroscience & 
Endocrinology, University of  Bristol, Bristol, United Kingdom.

Printing of  this dissertation was kindly supported by:

• NWO International Research and Training Group (IRTG; NWO-DN 95-420)
• Leiden / Amsterdam Center for Drug Research
• J.E. Jurriaanse Stichting
• Noldus Information Technology BV
• Harlan Laboratories BV
• Stichting tot Bevordering van de Electronenmicroscopie in Nederland (SEN)

Promotiecommissie



5

Misschien moet je jezelf eerst tegenkomen 
voordat je het kunt zijn                                         

 
Loesje
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Preface

 
Everything has rhythm, hormones are no exception. Rapid oscillations in steroid levels are a 
ubiquitous phenomenon in hormonal systems and are not restricted to glucocorticoids. For 
instance, highly fluctuating levels of  gonadotrophin-releasing hormone, growth hormone 
and insulin have been described previously. Furthermore, frequency encoding via circulating 
hormones as intracellular signals is a well accepted method of  communication within mam-
malian systems. Accordingly, these ultradian hormone patterns are tightly controlled and 
are consequently required for appropriate action of  receptors and target tissue sensitivity. 
However, dysregulation of  the secretory pattern of  single hormones in disease states and 
subsequently the underlying signalling mechanism, is well defined in most cases.

Pronounced ultradian and circadian rhythms in the hormones of  the hypothalamic-pi-
tuitary-adrenal (HPA) axis (i.e. glucocorticoids), one of  the body’s major neuroendocrine 
axes, were already demonstrated several decades ago. Until now, the clinical relevance of  
the pulsatile nature of  glucocorticoids was poorly understood or sometimes even regarded 
as not important. Its evolutionary conservation across many species however implies bio-
logical significance. Indeed, glucocorticoids have been proven to be crucial for a plethora 
of  bodily functions, for example emotion, cognition and the central mechanism underlying 
the adaptation to stress. Furthermore, disturbances in the characteristic temporal pattern of  
glucocorticoid exposure have often been described in stress-related pathology. However, 
the significance of  glucocorticoids secretory patterns for physiology, stress responsiveness 
and nuclear receptor signalling is still largely unexplored. As such, this thesis will discuss 
glucocorticoid pulsatile patterns and the implications for HPA axis activity and brain func-
tioning.
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