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Summary Summary

The search for new insights into the understanding and prevention of
cardiovascular disease (CVD) remains. The studies presented in this thesis focus on
unexplored areas of cardiovascular metabolism.

Low density lipoprotein cholesterol (LDL C) is the recommended lipid lowering
therapy target of coronary heart disease (CHD) according to the Adult Treatment
Panel III. Although a substantial percentage of people are at their target LDL C
level, 70% still suffers from CHD. Therefore, in Chapter 2 we explored possible
different therapeutic targets for the prevention of future CHD. This chapter reports
the performance of non High Density Lipoprotein C (HDL C), Apolipoprotein B (Apo
B) and Low Density Lipoprotein C (LDL C) in the prediction of CHD risk among
apparently healthy men and women in the EPIC Norfolk cohort, a contemporary
Western European cohort. We performed these analyses in this cohort by including
study participants who did not report a history of cardiovascular events and
diabetes. We found that assessment of the cardiovascular risk by using non HDL C
and apo B were comparable in their ability to predict risk for future CHD.

Another approach in cardiovascular risk assessment, and a possible therapy target
that may be of interest, is C reactive protein (CRP). The JUPITER (Justification for
the Use of Statins in Primary Prevention: An Intervention Trial Evaluating
Rosuvastatin) showed that prescribing rosuvastatin to apparently healthy persons
with elevated CRP, but without high LDL C led to a reduction in the incidence of
major cardiovascular events compared to the placebo group. The JUPITER results
are surrounded by controversy. Therefore, we assessed some questions in the
EPIC Norfolk cohort in Chapter 3; we included study participants according to the
available JUPITER criteria. Compared to previous assessments in the ARIC study and
the NHANES study, the percentage of people fulfilling the JUPITER criteria in EPIC
Norfolk population was lower. Their predicted CHD risk profile in the majority of
JUPITER eligible individuals was intermediate to high, with CHD event rates similar
to those noted in the JUPITER placebo arm. Last, application of the JUPITER criteria
would result in an additional 18.9 % of individuals qualifying for statin therapy.

Another novel emerging measure in cardiovascular risk assessment is the use of
microRNAs (miRNAs). MiRNAs are small RNAs that “fine tune” the translational
output of target messenger RNAs and are implicated in the pathogenesis of CVD. In
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Chapter 4, a case control study is presented in which we evaluated the potential
role of platelets as predictive markers for identifying persons at risk for CVD.
Platelets play a major role in the process of acute atherothrombosis during plaque
rupture, as well as in the formation of plaque itself. We studied three independent
cohorts with premature CVD and compared these with healthy subjects by
measuring their relative expression levels of platelet miRNA. We found
upregulation of microRNA 624* and 340* in all three cohorts. Whether they can be
used as biomarkers and whether they are cause or consequence of the disease
remains to be elucidated.

Increased production of the liver of very low density lipoprotein triglycerides
(VLDL TG) is a critical feature of the metabolic syndrome and leads to
atherosclerosis. By examining the effects of lactate on lipid homeostasis in rats, it
was determined that lactate decreased the activity of stearoyl CoA desaturase in
the liver leading to a beneficial lower plasma VLDL TG. In Chapter 5, we explored
whether humans mimic this effect. Therefore, we studied 8 healthy subjects and
evaluated the effect of infused lactate and compared this to the effect of saline
infusion. We found an increase of VLDL TG plasma levels, and increase VLDL1 TG
pool and increase of activity of stearoyl CoA desaturase.. Therefore, the rodent
model is not applicable to the human situation.

Animal studies have shown that central dopamine signalling is involved in the
regulation of endogenous glucose production (EGP). To test this hypothesis in an
experimental setting in humans, we studied whether deep brain stimulation (DBS)
of the subthalamic nucleus (STN), which causes striatal dopamine to increase,
results in a change in basal EGP or hepatic insulin sensitivity in patients with
Parkinson’s disease (PD). In Chapter 6, we studied 7 patients with PD with DBS STN,
both in the basal state and during a hyperinsulinemic euglycemic clamp using
stable isotopes, in the stimulated and unstimulated condition. DBS STN does not
have an acute effect on basal glucose metabolism or hepatic insulin sensitivity.
DBS STN decreases REE during hyperinsulinemia, which can not be explained by
improvement of Parkinson symptoms, pointing to an effect on homeostatic control
centers.

Obesity and the serotonergic system are closely interrelated. It was found that
obese patients are prone to dysfunction of the serotonergic system, leading to
depression. Besides, the efficacy of selective serotonergic reuptake inhibitors
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(SSRIs) is lower in obese patients. Finally, patients with obesity display a low
response to a serotonergic challenge test. One of the hallmarks of obesity is
elevated plasma free fatty acids (FFAs). In Chapter 7 we evaluated whether infusion
of a lipid emulsion contributes to altered serotonergic responsivity in 10 healthy
subjects. By comparing the effect of a lipid emulsion infusion with concomitant
high plasma FFAs during one day, with a saline infusion in the same subjects on
another day, we found a decrease in serotonergic responsivity during the elevated
FFA setting. Higher FFAs may therefore play a role in the decreased serotonergic
response in patients with obesity.

Atherothrombosis forms the basis of CVD, which results from a complex interplay
of changes in hemodynamics, coagulation, inflammatory activation, and vessel wall
function. Prolactin was found to exert a variety of functions, potentially relevant for
atherothrombotic disease. This has led to the concept that prolactin may be a
factor that contributes to a pro atherothrombic state. In Chapter 8 we describe a
case control study of prolactinoma patients in which we evaluated their
microcirculatory function and plasmatic cardiovascular risk profile. By use of
sublingual sidestream dark field (SDF) and fluorescein angiography (FAG) of the
retina, we evaluated the microcirculatory function. We found that microvascular
flow index, heterogeneity index and perfused vessel density was disturbed in
prolactinoma patients. Besides, the perifoveal capillaries in the retina exhibit a
trend towards dilation. Furthermore, prolactinoma patients exhibited a high
cardiovascular risk profile, such as low HDL C, high interleukine 6 levels, elevated
endogenous thrombin potential as well as higher thrombin levels. In conclusion, we
found signs of microvascular dysfunction and increased levels of plasmatic markers
that may lead to an increased risk of CVD in patients with high prolactin levels.
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