
The Role of Noradrenaline on the Lipid Metabolism of Water- and Air-
Breathing Fish Species.
Heeswijk, J.C.F. van

Citation
Heeswijk, J. C. F. van. (2005, September 8). The Role of Noradrenaline on the Lipid
Metabolism of Water- and Air-Breathing Fish Species. Retrieved from
https://hdl.handle.net/1887/3019
 
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/1887/3019
 
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/1887/3019


THE ROLE

OF NORADRENALINE

ON THE LIPID METABOLISM OF

WATER- AND AIR-BREATHING

FISH SPECIES

Richard van Heeswijk



- Het beste leer je van je eigen fouten,

Het slimst van andermans fouten. -



THE ROLE

OF NORADRENALINE

ON THE LIPID METABOLISM OF

WATER- AND AIR-BREATHING

FISH SPECIES

Proefschrift

ter verkrijging van

de graad van Doctor aan de Universiteit Leiden,

op gezag van de Rector Magnificus Dr. D.D. Breimer,

hoogleraar in de faculteit der W iskunde en

Natuurwetenschappen en die der Geneeskunde,

volgens besluit van het College voor Promoties

te verdedigen op donderdag 8 september 2005

klokke 14.15 uur

door

Johannes Cornelis Franciscus van Heeswijk

geboren in Eindhoven

in 1972



Promotiecommissie

Promotor: Prof. Dr. M.K. Richardson

Co-promotor: Dr. G.E.E.J.M. van den Thillart

Referent: Prof. Dr. E.M. Plisetskaya

(School of Aquatic and Fisheries Sciences, Seattle, USA).

Overige Leden: Prof. Dr. C.J. ten Cate

Prof. Dr. G. Flik (Radboud Universiteit Nijmegen)

Prof. Dr. ir. J.L. van Leeuwen (Wageningen Universiteit)

Prof. Dr. H.P. Spaink

Dr. F. Witte

Prof. Dr. J. Zaagsma (Rijksuniversiteit Groningen)



Contents

Chapter 1. General Introduction 7

Chapter 2. Diel Fluctuations in Blood Metabolites in Cannulated African

Catfish (Clarias gariepinus, Burchell 1822).

23

Chapter 3. Free Fatty Acid Metabolism in the Air-breathing African Catfish

(Clarias gariepinus) during Asphyxia.

35

Chapter 4. -Adrenergic Control of Plasma Glucose and FFA Levels in the

Air-breathing African Catfish (Clarias gariepinus, Burchell

1822).

47

Chapter 5. -Adrenoceptors Inhibit Lipolysis and Reesterification in

Adipocytes of African Catfish (Clarias gariepinus, Burchell

1822).

63

Chapter 6. Adrenergic Control of Adipose Lipolysis in 3 Teleost Fish

Species of Different Ecological Background.

75

Chapter 7. The Adrenergic Control of Hepatic Glucose and FFA

Metabolism in Rainbow Trout (Oncorhynchus mykiss);

Increased Sensitivity to Adrenergic Stimulation with Fasting.

89

References 107

List of Abbreviations 125

Summary 127

Samenvatting 135

List of Publications 145

Curriculum vitae 147

Nawoord 149




