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Tot slot worden in Hoofdstuk 8 de verschillende beeldvormende technieken en 
studies kritisch geëvalueerd. Uit de onderzoeken beschreven in de eerste helft 
van het proefschrift blijkt dat plm en sdFm hoge variabiliteit vertonen, mogeli-
jk veroorzaakt door zowel natuurlijke als technische factoren, die het vermogen 
van deze methoden om effecten te meten belemmert. lsci bleek daarentegen 
een technisch consistente methode die de effecten van zowel een maaltijd als 
een therapeutische interventie in de vorm van een pleister kan detecteren. nirs 
en FmsF toonden potentie door respectievelijk het effect van een interventie 
en verschillen tussen gezonde vrijwilligers en patiënten met een mitochondriële 
aandoening aan te tonen. Alle onderzochte methoden hebben baat bij consis-
tente toepassing door bekwame onderzoekers in gestandaardiseerde omstan-
digheden, en zijn daarmee het meest geschikt voor toepassing in centra met 
ervaring met de genoemde technieken. Bovendien zou het waardevol zijn om 
in vervolgonderzoek deze nieuwe methoden te vergelijken met bestaande vas-
culaire functionele testen, zoals stroom-gemedieerde verwijding (flow mediat-
ed dilation, Fmd) en circulerende vasculaire biomarkers in bloed. Daarnaast kan 
toevoeging van een interventie die het evenwicht van de vaten verstoort nuttig 
zijn, aangezien zo een verbetering van vaatfunctie in gezonde proefpersonen 
met (bijna) optimale vaten mogelijk meetbaar wordt. Concluderend stelt dit pro-
efschrift dat beeldvorming kan bijdragen aan de wetenschappelijke waarde 
van vroege fase klinisch onderzoek met medicatie, mits de gebruikte beeldvor-
mende techniek zorgvuldig is geselecteerd op basis van het hypothetisch werk-
ingsmechanisme van de te onderzoeken interventie, en bij voorkeur wordt ge-
combineerd met biochemische metingen. 
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1H-MRS Proton magnetic resonance spectroscopy
aC Adenyl cyclase
aDMa Asymmetric dimethylarginine
aElast Amount excreted in urine until last  

sample, absolute
aElast% Amount excreted in urine until last sample,  

percentage of plasma concentration
aLT Alanine transaminase
anCoVa Analysis of covariance
anoVa Analysis of variance
aPoGC Haem-free guanylate cyclase
aSL Arterial spin labelling
aST Aspartate aminotransferase
aTP Adenosine triphosphate
aU Arbitrary units
aUC Area under the curve
aUC0-24 Area under the curve from timepoint  

0 to 24 hours
aUC0-tz Area under the curve from timepoint  

0 to the last measurable timepoint
aUCτ Area under the curve during 1 dosing 

interval
aUClast Area under the curve until the last 

measurable concentration
aUCinf Area under the curve extrapolated 

 to infinity
aUEC0-tz Area under the biomarker curve from time 

point 0 to the last quantifiable data point
BEBo Stichting Beoordeling Ethiek Biomedisch 

Onderzoek
BH4 Tetrahydrobiopterin
BLQ / BLoQ Below limit of quantification
BMI Body mass index
BoLD Blood-oxygen-level-dependent
BP Blood pressure
Cmax Maximum concentration
Ctrough Trough concentration
CaM Calmodulin
CaMP Cyclic adenosine monophosphate
CBF Cerebral blood flow
CFB Change from baseline
CI Confidence interval
CIaS cognitive impairment associated with 

schizophrenia
CGMP Cyclic guanosine monophosphate
CLr Renal clearance
CL/F Total clearance
CnS Central nervous system
Co2 Carbon dioxide
CoVID-19 Coronavirus disease 2019
Cox Cyclooxygenase

CRP C-reactive protein
CSE Cystathionine-lyase
CSF Cerebrospinal fluid
CTnI Cardiac troponin I
CV Coefficient of variation
CYP3a4 Cytochrome p450 3a4
CYP450 Cytochrome p450 epoxygenase
DBP Diastolic blood pressure
Dna Deoxyribonucleic acid
Emax Maximum exposure-related concentration
EC Endothelial cell
ECaR Extracellular acidification rate
ECG Electrocardiogram
ECLIa Electrochemiluminescence immunoassay
EETS Epoxyeicosatrienoic acids
ELISa Enzyme-linked immunosorbent assay
EMa European Medicines Agency
ERP Event-related potential
EU European Union
FaD Flavin adenine dinucleotide
FCCP Carbonyl cyanide-p-trifluoromethoxy-

phenylhydrazone
FDa Food and Drug Administration
FDR False discovery rate
FI Food-interaction
FIH First-in-human
FIR Far infrared radiation
FMD Flow mediated dilation
FMn Flavin mononucleotide
FMRI Functional magnetic resonance imaging
FMSF Flow mediated skin fluorescence
GDF-15 Growth/differentiation factor 15
GGT Gamma-glutamyl transferase
GI Gastrointestinal
GLP Good laboratory practice
GPCR G-protein coupled receptor
H2o2 Hydrogen peroxide
H2S Hydrogen sulfide
HB Hemoglobin
HBa1C Glycated hemoglobin
HED Human equivalent dose
HETES Hydroxyeicosatrienoic acids
Hnox Heme-no-oxygen binding domain
HV Healthy volunteer
ICU Intensive care unit
IL-6 Interleukin 6
JC1 Tetraethylbenzimidazolylcarbocyanine  

iodide
K2EDTa Dipotassium ethylenediaminetetraacetic 

acid
KCa Ca2+-actived potassium channel
KaTP atp-sensitive potassium channel
KIR Inwardly rectifying potassium channel

L-aRG L-arginine
L-CIT L-citrulline
(HP)LC-MS/MS (High performance) liquid chromato-

graphy with tandem mass spectrometry
LDH Lactate dehydrogenase
L-naME L-nitro-arginine methyl ester
L-nMMa NG-monomethyl-l-arginine
Lox Lipoxygenase
LSCI Laser speckle contrast imaging
LSM Least squares mean
LTH Local thermal hyperaemia
LTS Leukotrienes
LxS Lipoxines
MaD Multiple ascending dose
Max Maximum
MEDDRa Medical dictionary for regulatory activities
MEGJ Myoendothelial gap junctions
MELaS Mitochondrial encephalopathy, lactic 

 acidosis, and stroke-like episodes
MIn Minimum
MIToD Mitochondrial disease
MMP Mitochondrial membrane potential
MMT Milner learning maze test
MMTT Mixed meal tolerance test
MRI Magnetic resonance imaging
n Number
naa N-acetylaspartate
naD+ Nicotinamide adenine dinucleotide
naDH Reduced nicotinamide adenine  

dinucleotide 
naDP Nicotinamide adenine dinucleotide  

phosphate
naDPH Reduced nicotinamide adenine  

dinucleotide phosphate
nF-L Neurofilament light polypeptide
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no Nitric oxide
no2 Nitric dioxide
noaEL No observed adverse event level
noS Nitric oxide synthase
noS1 / InoS Inducible nitric oxide synthase
noS2 / nnoS Neuronal nitric oxide synthase
noS3 / EnoS Endothelial nitric oxide synthase
nT-PRoBnP N-terminal prohormone of brain  

natriuretic peptide
o2−• Superoxide
oCR Oxygen consumption rate
oono- Peroxynitrite
oxPHoS Oxidative phosphorylation
PaT Peripheral arterial tonometry
PD Pharmacodynamic
PDE Phosphodiesterase

PEEG Pharmaco-electroencephalography
PGS Prostaglandins
PK Pharmacokinetic
PKa Protein kinase a
PKG Protein kinase g
PLa2 Phospholipase a2
PLM Passive leg movement
PMBC Peripheral blood mononuclear cell
PoRH Post occlusive reactive hyperaemia
PPV Proportion perfused vessels
PTR Peak-to-trough ratio
PTx3 Pentraxin 3
PU Perfusion unit
QD Once per day
QEEG Quantitative electroencephalography
Rcsf Ratio of cerebrospinal fluid / plasma  

concentration
Rcsf-free Ratio of cerebrospinal fluid / free plasma 

concentration
Rauc Accumulation ratio calculated from aucτ 
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Rmax accumulation ratio calculated from Cmax 
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Rtrough accumulation ratio calculated from 
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RoS Reactive oxygen species
SaD Single ascending dose
SaP  Statistical analysis plan
SBP Systolic blood pressure
SD Standard deviation
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SEM Standard error of the mean
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T½ Elimination half life
T½,eff Effective half life based on accumulation
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TEaE Treatment emergent adverse event
UB Ubiquitin
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VaS Visual analogue scale
VCaM-1 Vascular cell adhesion molecule 1
VSMC Vascular smooth muscle cell
VVLT Visual verbal learning test
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ch.1 / f.1  nos form and function. a: two uncoupled nos monomers. b: nos in dimeric form.

ch.1 / f.2  The e� ects of no, sgc and cgmp in endothelium and vascular smooth muscle.

asch = ascorbic acid; 
bh4 = tetrahydrobiopterin; 
cam = calmodulin; 
fad = fl avin adenine 
dinucleotide; fm = fl avin 
mononucleotide; 
l-arg = L-arginine; 
l-cit = L-citrulline; 
nadp = nicotinamide adenine 
dinucleotide phosphate; 
no = nitric oxide. (Adapted 
from Förstermann et al.⁸)

apogc = heme-free guanylyl 
cyclase; cgmp = cyclic 
guanosine monophosphate; 
no = nitric oxide; 
no2 = nitrogen dioxide; 
nos = nitric oxide synthase; 
pde = phosphodiesterase; 
ros = reactive oxygen 
species; sgc = soluble 
guanylyl cyclase; 
ub = ubiquitin; 
vsmc = vascular smooth 
muscle cell. (Adapted from 
Vandendriessche et al.¹⁶)

ch.2 / f.1 Overview of employed imaging techniques and timepoints of assessments  
pre- and post-mmtt administration.

lsci=laser speckle 
contrast imaging; 
lth=local thermal 
hyperaemia; min=minutes; 
mmtt=mixed meal 
tolerance test; no=nitric 
oxide; plm=passive leg 
movement; porh=post 
occlusive reactive 
hyperaemia; 
sdfm=side-stream dark 
fi eld microscopy.

ch.4 / f.1 Overview of measurements performed during study conduct and their locations.

lsci=laser speckle contrast 
imaging; lth=local thermal 
hyperemia; msi=multispectral 
imaging; nirs=near infrared 
spectroscopy; porh=post-
occlusive reactive hyperemia; 
sdfm=side-stream dark fi eld 
microscopy.

ch.4 / f.4 Representative lsci images of baseline fl ow before and after patch application 
for subject  (a, b) and  (c, d).
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The window in the 
patch through which 
measurements were 
performed is shown in 
picture b and d (area 
marked with ‘’ in picture b). 
lsci=laser speckle contrast 
imaging.
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