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Research impact 

This thesis evaluated 1) several aspects that regulate the biosynthesis of 
aldosterone in primary aldosteronism 2) the interaction between the glycation 
pathway and renin-angiotensin-aldosterone system (RAAS). Inhibition of the RAAS 
in the context forms the cornerstone of the treatment of hypertension, diabetes and 
chronic kidney disease, and therefore a deeper insight and further optimisation of 
the RAAS is likely to have a large impact on clinical practice. 

In the last decade, multiple discoveries have made primary aldosteronism (PA) a 
model for improving mechanistic knowledge in hypertension. Several mechanisms 
were identified to cause the inappropriate over-secretion of aldosterone in PA, such 
as elevated serum levels of parathyroid hormone, downregulation of TASK-2 K+ 
channel, gene mutations affecting ion channel 1. In addition, PA patients show a 
higher cardiovascular disease (CVD) rate at the time of diagnosis than primary 
hypertensives 2,3. Despite the identification of these mechanistic markers, 
understanding the molecular mechanisms involved in primary aldosteronism is 
important to improve diagnosis and therapeutic approaches of the disease.  

The first part of this thesis provided compelling evidence that over secretion of 
aldosterone can be specifically blunted ex-vivo in aldosterone producing adenoma 
(APA) with KCNJ5 mutations by the use of macrolides, opening a new perspective 
for the diagnosis and treatment of PA patients. Current ongoing clinical studies aim 
to determine the diagnostic and therapeutic effect of macrolide treatment in 
patients with APA carrying KCNJ5 mutations, allowing non-invasive diagnosis and 
targeted treatment 4. Currently APA is often treated with adrenal surgery, but not all 
individuals are eligible for this procedure, and therefore my findings in chapter 
chapter 4 are of potential interest for patients with APA. 
 
In chapter 6 we focussed on the measurement of angiotensin II type-1 receptor 
autoantibodies (AT1AA).  
The possibility to measure serum levels of AT1AA is a promising step to improve 
the diagnosis of primary aldosteronism. These AT1AA autoantibodies indicate loss 
of immunological tolerance towards tissues that express the angiotensin II type I 
receptor (AT1R) and are a target of arterial hypertension. This will be a major focus 
of future research. However, the presence of AT1AA not only in APA but also in 
some healthy donors, requires more studies to investigate the cut-off between 
normal subjects and APA patients and the specificity of these antibodies. 
Furthermore, as we identified a G protein–coupled estrogen receptor (GPER) as 
additional mediator of aldosterone secretion, GPER may also be a useful 
mechanism to be investigate in more detailed as a potential drug target.  
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In the second part of this thesis, the relation between advanced glycation 
endproducts (AGEs) and the activation of RAAS as a key driver of CVD and 
vascular complications are described. 
Higher levels of specific AGEs are associated with a higher risk of CVD and 
inhibition of AGE formation and/or the blockade of the interaction between the 
RAAS and AGEs could be a viable option for therapy to prevent the progression of 
chronic kidney disease (CKD) and CVD in diabetic individuals. 
Several compounds have been identified that lower AGE levels and/or inhibit AGE 
formation, including anti-hypertensive drugs such as angiotensin receptor  blockers 
(ARBs) and angiotensin converting enzyme (ACE) inhibitors 5–8. Although it has 
been demonstrated in a major clinical trial that the ARB irbesartan reduced 
progression of albuminuria, independently of blood pressure 9 and that this can 
have beneficial effects on cardiovascular outcome, we could not show any changes 
in plasma of dicarbonyl stress. However, it remains possible that the potential 
beneficial effects of ARBs are restricted to experimental models of diabetes. This 
finding is important for clinical practice as we show that at least the ARB irbesartan 
is unlikely to lower systemic glycation markers and therefore the glycation pathway 
likely remains untargeted in individuals with diabetes. 

Furthermore, as we show in the first part of the thesis, higher levels of AT1AA are 
identify in APA, and persisted after cure of hyperaldosteronism suggesting a 
pathogenetic role of AT1AA in raising aldosterone biosynthesis in primary 
aldosteronism; it may be worth considering whether these antibodies that activate 
AT1-R are associated with higher methylglyoxal MGO levels and MGO-derived 
AGEs in individuals with APA. Experimental studies have shown that increased 
activation of AT1R by Ang II has been linked to increased formation of 
methylglyoxal  10. However, our findings of no associations of plasma AT1AA with 
AGEs suggest that plasma levels of AT1AA may not adequately represent AGE 
accumulation in plasma, although we found an increase of AGEs after 
adrenalectomy. Larger studies with a long-term follow-up time are required to 
further clarify the importance of post-adrenalectomy levels on AGEs. 

Evidence of the interconnection between the RAAS and the glycation pathway on 
cardiovascular disease remains incomplete, although our studies have added 
some evidence for a role of angiotensin II to decreased expression of Glo1 enzyme 
and subsequent increase formation of AGEs. Based on these findings future 
research should focus on many other biological aspects of angiotensin II in relation 
to dicarbonyl stress, to further elucidate how the RAAS and the AGE pathway are 
intertwined. 
In conclusion, the glycation pathways and RAAS may be promising targets improve 
both prediction and treatment of CVD, and that additional research may lead to the 
identification of novel targets to reduce the global impact of CVD and diabetic 
complications. 
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