
Intraplaque angiogenesis and therapeutic targeting of angiogenesis
Parma, L.

Citation
Parma, L. (2020, October 15). Intraplaque angiogenesis and therapeutic targeting of
angiogenesis. Retrieved from https://hdl.handle.net/1887/137747
 
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/1887/137747
 
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/1887/137747


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/137747 holds various files of this Leiden University 
dissertation.  
 
Author: Parma, L. 
Title: Intraplaque angiogenesis and therapeutic targeting of angiogenesis 
Issue date: 2020-10-15 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/137747
https://openaccess.leidenuniv.nl/handle/1887/1�


 
 
 
 
 

Intraplaque Angiogenesis and 
Therapeutic Targeting of Angiogenesis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Laura Parma 
 
 
  
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© L. Parma, 2020 
 
Printing: Ridderprint BV, The Netherlands 
ISBN: 978-94-6416-111-3 
All rights reserved. No part of this thesis may be reproduced, distributed or transmitted in 
any form or by any means, without prior written permission of the author. 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intraplaque Angiogenesis and Therapeutic Targeting 
of Angiogenesis 

 
 
 

 

Proefschrift 
 
 
 

 

ter verkrijging van de graad van doctor 
aan de Universiteit Leiden op gezag van rector magnificus prof. mr. C.J.J.M. Stolker, 

volgens besluit van het College voor Promoties 
te verdedigen op donderdag 15 oktober 2020 

klokke 13:45 uur 
 
 
 
 
 
 
 

door 
 
 
 
 
 
 
 

 

Laura Parma 
geboren op 29 januari 1990 

te Vimercate, Italy 



 

Promotor: Prof. dr. P.H.A. Quax 

 

Co-promotor: 
 

Dr. M.R. de Vries 
Dr. S. Bellosta (University of Milano) 

 

Leden promotiecommissie:    Prof. dr. M.J.T.H. Goumans 
 Prof. dr. J.W. Jukema 
 Prof. dr. J.D. van Buul (Sanquin, Amsterdam)  
 Dr. J.C. Sluimer (CARIM Maastricht, University of Edinburgh) 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
The research presented in this thesis was performed at the Department of Surgery and the 
Einthoven Laboratory for Experimental Vascular Medicine, Leiden University Medical Center, Leiden, 
the Netherlands. The work was financially supported by the Horizon 2020 Marie Slodowska Curie 
Action (Grant number 675527). 
 
Financial support by the Dutch Heart Foundation for the publication of this thesis is gratefully 
acknowledged.



Alla mia nonna Angelina 
 
 
 
 
 





Table of Contents 
 

Chapter 1: General introduction 

 

Chapter 2: Plaque angiogenesis and intraplaque hemorrhage in atherosclerosis. 

Parma L*, Baganha F*, Quax PHA, de Vries MR. 
Eur J Pharmacology. 2017; 816:107-115. 

 

Chapter 3: Prolonged hyperoxygenation treatment improves vein graft patency and 
decreases macrophage content in atherosclerotic lesions in ApoE3*Leiden 
mice. 
Parma L, Peters HAB, Baganha F, Sluimer JC, de Vries MR and Quax PHA. 
Cells. 2020 Feb 1;9(2). 

 

Chapter 4: Blockade of vascular endothelial growth factor receptor 2 inhibits 
intraplaque haemorrhage by normalization of plaque neovessels. 

 
de Vries MR*, Parma L*, Peters HAB, Schepers A, Hamming JF, Jukema JW, 
Goumans MJTH, Guo L, Finn AV, Virmani R, Ozaki CK, Quax PHA. 
J Internal Medicine. 2018; 285(1):59-74. 

 

Chapter 5: Small molecule mediated inhibition of bFGF reduces intraplaque 
angiogenesis and macrophage infiltration in accelerated atherosclerotic 
vein graft lesions in ApoE3*Leiden mice.  

Parma L, Peters HAB, Simons KH, Lazzari P, de Vries MR, Quax PHA. 
Manuscript under review. 

 

Chapter 6: Transketolase blockade reduces inflammation and angiogenesis in vitro.  

Parma L, MC Schmit, S Van Den Bogaert, de Vries MR, Quax  PHA.  

Manuscript in preparation. 

 

Chapter 7: BMOV induces angiogenesis via phosphorylation of VEGFR2 independently 
of VEGF addition. 
Parma L, Peters HAB, Meijerink H, de Vries MR, Quax PHA. 
Int J Mol Sci. 2020 Jul; 21(13): 4643. 

 

Chapter 8: General summary and future perspectives 

 

Appendices: Nederlandse samenvatting 
Riassunto in Italiano 
List of publications 
Curriculum Vitae 
Acknowledgements 



 


