
 

 

 University of Groningen

Gestational diabetes mellitus and fetoplacental vasculature alterations
Silva Lagos, Luis

DOI:
10.33612/diss.113056657

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:
2020

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Silva Lagos, L. (2020). Gestational diabetes mellitus and fetoplacental vasculature alterations: Exploring
the role of adenosine kinase in endothelial (dys)function. [Thesis fully internal (DIV), University of
Groningen]. University of Groningen. https://doi.org/10.33612/diss.113056657

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).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

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: 24-05-2023

https://doi.org/10.33612/diss.113056657
https://research.rug.nl/en/publications/23975476-c5d8-4967-b264-63dbf27a6ad3
https://doi.org/10.33612/diss.113056657


 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Design and rationale of the thesis 
 

2 



Chapter 2 

20 

 

 

 

The main goal of this thesis is to study how regulators of 
adenosine levels (the human equilibrative nucleoside transporter 1 
(hENT1) and adenosine kinase (AK)) are involved in the fetoplacental 
endothelial dysfunction in GDM. In our studies, we used HUVECs of 
GDM patients and of control pregnancies. We also used HUVECs 
from healthy pregnancies incubated with high D-glucose to mimic 
GDM. 

In chapter 3, we discuss the signaling link between adenosine 
and insulin. We first summarize the independent effects of adenosine 
and insulin in different tissues and cells. Then, we discuss evidence 
suggesting an interdependent effect of both molecules and the 
possible role of adenosine in the regulation of insulin signaling, with 
special emphasis on the human vasculature. 

In chapter 4, we describe the effects of diet and insulin  
therapy on the expression of hENT1 and the hENT1 transcriptional 
regulator, hCHOP, in the fetoplacental vasculature from GDM. 

In chapter 5, we summarize the information available on AK 
in endothelial function and in fetoplacental endothelial dysfunction 
in GDM. We propose a possible role of this enzyme in the 
fetoplacental endothelial dysfunction associated with GDM. 

In chapter 6, we first evaluate the expression in HUVEC of the 
isoforms of AK and the expression of transcriptional variants of 
hENT1, the two important regulators of adenosine levels. Thereafter, 
we study the effect of high D-glucose and AK inhibition in the 
expression of adenosine level regulators, AK, hENT1 and SAHH, and 
in DNA-methyltransferases associated with the maintenance of long- 
term consequences of GDM. 

In chapter 7, we characterize the effect of high D-glucose on 
endothelial function, endothelial inflammation and angiogenesis by 
measuring mRNA of markers, such as eNOS, ICAM-1, E-selectin and 
vascular endothelial growth factor receptor 2 (VEGF-2). Moreover, 
we evaluate the effect of AK inhibition on these changes. Additionally, 
we test the functional consequences of AK inhibition and high D- 
glucose in angiogenesis using a wound healing assay. 

In view of the proinflammatory state of fetoplacental tissue in 
GDM, in Chapter 8 we explore the effect of TNF-⍺, one of the major 
proinflammatory mediators [1], on endothelial dysfunction, 
inflammation and key adenosine metabolism regulators in different 
glucose level conditions. 

It has been shown that mitochondrial dysfunction plays an 
important role in type 2 diabetes-associated endothelial dysfunction 
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[2]. In Chapter 9 we hence focus on mitochondrial function in 
fetoplacental endothelial cells. We evaluate the effect of incubation of 
HUVECs with high glucose on parameters of mitochondrial function 
such as the oxygen consumption rate and the cellular mitochondrial 
content. We also explored the possible role of TNF-⍺ and AK in these 
effects. 

In Chapter 10, the results of this thesis are discussed. 
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