
Targeting adipose tissue to improve cardiometabolic health
Eenige, R. van

Citation
Eenige, R. van. (2023, June 27). Targeting adipose tissue to improve cardiometabolic
health. Retrieved from https://hdl.handle.net/1887/3626924
 
Version: 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/1887/3626924
 
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/1887/3626924


Targeting adipose tissue to improve

cardiometabolic health

Robin van Eenige



Targeting adipose tissue to improve cardiometabolic health

©2023, Robin van Eenige

Cover design: Robin van Eenige, edited from images generated using DALL·E 2 by OpenAI

Layout and photography: Robin van Eenige

Printing: Ridderprint - Alblasserdam

ISBN: 978-94-6483-038-5

The work described in this thesis was performed at the Department of Medicine, Division of

Endocrinology, Leiden University Medical Center, Leiden, the Netherlands and at the Einthoven

Laboratory for Experimental Vascular Medicine, Leiden University Medical Center, Leiden, the

Netherlands.

Financial support by the Netherlands Association for the Study of Obesity (NASO) for the

publication of this thesis is gratefully acknowledged.

All rights reserved. No part of this thesis may be transformed, reproduced or transmitted in

any form and by any means without prior permission of the author.



Targeting adipose tissue to improve

cardiometabolic health

Proefschrift

ter verkrijging van

de graad van doctor aan de Universiteit Leiden,

op gezag van rector magnificus prof. dr. ir. H. Bijl,

volgens besluit van het college voor promoties

te verdedigen op dinsdag 27 juni 2023

klokke 13.45 uur

door

Robin van Eenige

geboren te Gouda

in 1994



Promotor Prof. dr. P.C.N. Rensen

Copromotors Dr. S. Kooijman

Dr. M.R. Boon

Leden promotiecommissie Prof. dr. O.C. Meijer

Prof. dr. M. van der Stelt

Prof. dr. R. Shiri-Sverdlov (MUMC, Maastricht)

Prof. dr. A.J.A. van de Sluis (UMCG, Groningen)



Table of contents

Page

Chapter 1 General introduction and outline 7

Chapter 2 Cannabinoid type 1 receptor inverse agonism attenuates dyslipidemia and

atherosclerosis in APOE*3-Leiden.CETP mice 27

Chapter 3 Combined glucose-dependent insulinotropic polypeptide receptor and glu-

cagon-like peptide-1 receptor agonism attenuates atherosclerosis severity

in APOE*3-Leiden.CETP mice 55

Chapter 4 Combined glucose-dependent insulinotropic polypeptide receptor and glu-

cagon-like peptide-1 receptor agonism attenuates non-alcoholic fatty liver

disease in APOE*3-Leiden.CETP mice 83

Chapter 5 Angiopoietin-like 4 governs diurnal lipoprotein lipase activity in brown

adipose tissue 107

Chapter 6 Mirabegron-induced brown fat activation does not exacerbate atheroscle-

rosis in mice with a functional hepatic ApoE-LDLR pathway 143

Chapter 7 RandoMice, a novel, user-friendly randomization tool in animal research 165

Chapter 8 General discussion and future perspectives 179

Chapter 9 197

Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

Samenvatting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

List of publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

Curriculum Vitae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Dankwoord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213




