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Abstract: Introduction: Cardiovascular disease (CVD) is a long-acknowledged major public 

health burden in men, but increasingly also in women. Excess body fat is recognized as 

an important driver, but the strength of its association with CVD is debated and 

differences may exist between men and women. We aimed to prospectively 

determine the association of body fat percentage (%BF) by bio-electrical impedance 

(BIA) with the development of CVD, compare this to other obesity measures. 

Methods: This study was conducted among 6687 participants in the PREVEND cohort. 

At baseline, in 2001, %BF (single frequency BIA, Biostat Akern-101), anthropometric 

and clinical parameters were obtained, including muscle mass, which was estimated 

using 24-hour urinary creatinine excretion rate. Subjects were followed for CVD 

events. Age-adjusted hazard ratios (HRs) were calculated for standardized units of 

body composition (1-SD increase), stratified for men and women.  

Results: Of all participants, 49.8% was male, mean age was 54±12 years, compared 

body mass index (BMI) 26.8±3.8 kg/m
2
, waist circumference (WC) 97.2±11.1 cm and 

BF was 30.3± 4.8% according to the BIA equation by Van Loan and Mayclin. During 

mean±SD follow-up for 6.1±1.2 years, 613 (9.2%) participants experienced a fatal or 

non-fatal CV event (436 male, 177 female). Of in total 49 BIA equations identified(1), 

the equation by Van Loan and Mayclin best predicted future CVD. Of all BIA equations, 

53% predicted CVD better than BMI and 25.5% better than WC. Male age-adjusted 

HRs for 1-SD increase in %BF, BMI and WC are 1.39 (1.21-1.59), 1.23 (1.12-1.36), and 

1.25 (1.13-1.38), respectively. Female age-adjusted HRs were higher than in males: 

1.59 (1.24-2.03) for %BF, 1.30 (1.14-1.50) for BMI and 1.32 (1.14-1.52) for WC. 

Adjusted for muscle mass, associations of all obesity markers in males and 

associations of BMI and WC in females became stronger. However, CER has no added 

value to %BF in women. Adjustment for Framingham risk factors reduced the strength 

of the association of obesity measures with CVD in males and females. However, only 

in females BF% remained significant. 

Conclusion: BF% estimated by BIA is independently associated with incident CV 

events. Especially in women, this association was stronger than for BMI and WC.  

(1) Willett K et al. Obesity. 2006;14(3):480-490.  

1. Conflict of interest: none 

2. Funding: The PREVEND study is supported by several grants from the Dutch 

Kidney Foundation 
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Abstract: Introduction: Gut-derived short-chain fatty acids (SCFA), formed by microbial fermentation of 
dietary fibres, are believed to be involved in the aetiology of obesity and diabetes. Previous data 
from our group showed that colonic infusions of physiologically relevant SCFA mixtures 
attenuated whole-body lipolysis in overweight men. To further study potential mechanisms 
involved in the antilipolytic properties of SCFA, we aimed to investigate the in vitro effects of 
SCFA incubations on intracellular lipolysis and signalling using a human white adipocyte 
model, the hMADS cells.  

Methods: hMADS adipocytes were incubated with mixtures of acetate, propionate and butyrate 
or single SCFA (acetate, propionate and butyrate) in concentrations ranging between 1 µmol/L 
and 1 mmol/L. Glycerol release and lipase activation was investigated during basal conditions 
and following β-adrenergic stimulation.  

Results: SCFA mixtures high in acetate and propionate decreased basal glycerol release, when 
compared to control (P<0.05), whilst mixtures high in butyrate had no effect. Also, β-ADR 
mediated glycerol release was not significantly altered following incubation with SCFA 
mixtures. Incubation with only acetate decreased basal (1 µmol/L) and β-adrenergically (1 
µmol/L and 1 mmol/L) mediated glycerol release as compared to control (P<0.05). In contrast, 
butyrate (1 µmol/L) slightly increased basal and β-adrenergically mediated glycerol release 
compared with control (P<0.05), whilst propionate had no effect on lipolysis. The antilipolytic 
effect of acetate was accompanied by a reduced phosphorylation of hormone sensitive lipase 
(HSL) at serine residue 650. In addition, G-protein coupled receptor (GPR) knockdown 
following pertussis toxin treatment prevented the antilipolytic effect of acetate.  

Conclusion: The present data indicated that acetate was mainly responsible for the 
antilipolytic effects of SCFA and acts via attenuation of HSL phosphorylation in a 
GPR-dependent manner in hMADS adipocytes. Therefore, the modulation of colonic 
and circulating acetate may be an important target to modulate human adipose tissue 
lipid metabolism. 

 

1. Conflict of interest: not applicable 

2. Funding: The research is funded by TI Food and Nutrition, a public-private 
partnership on pre-competitive research in food and nutrition. The funders had no role 
in study design, data collection and analysis, decision to publish, or preparation of the 
manuscript. 
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Abstract: Introduction: Wearables and self-tests give individuals the opportunity to measure 
several aspects of their health, like physical activity and blood sugar, with increasing 
accuracy. These measurements contribute to an individual’s health awareness and as 
such serve as a motivator to improve health. However, it is not known to which extent 
this increased awareness contributes to behavior change and improved health status. 
This study aimed to evaluate whether increased health awareness by self-monitoring 
health parameters serves as motivational instrument for changing health behavior.  

Methods: The study is designed as an open, exploratory, one-group study. Healthy 
volunteers (18-67yr) with a sedentary lifestyle were recruited at three TNO locations. 
The three-month intervention consisted of self-monitoring various health parameters.  
Subjects were equipped with do-it-yourself devices for measuring blood pressure, 
blood glucose, body weight, food intake and physical activity. Effects of self-monitoring 
on health were assessed by comparing baseline values for health parameters with the 
end of study values, applying n=1 statistics.  

Results: 33 TNO employees started the study and 31 subjects completed the study. 
From the n-of-1 statistic approach a significant effect on weight loss (slope = -0.1 kg) 
and BMI (slope = -0.27) was found. Energy expenditure increased significantly with 
41.2 kcal/day (sd=22.7) during the study. No effect was found on blood glucose or 
blood pressure. The results of the user experience questionnaire showed that 86% of 
the participants felt that study participation improved the insight in their health status, 
and 51% of the participants agreed that the use of do-it-yourself devices helped them 
to improve their health.  

Conclusion: Self-monitoring of health parameters had a positive effect on body 
weight, which could be explained by increased energy expenditure. For most 
participants self-monitoring increased awareness of their health status. This is a 
promising result for application of wearables for health awareness and improvement. 

 

1. Conflict of interest: None 

2. Funding: TNO 
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Abstract: Introduction: The metabolic syndrome(MetS) and its components are well-established 
risk factors for cardiovascular disease(CVD). However, it is not conclusive from 
literature whether the presence of MetS is also associated with subclinical CVD. We 
investigated whether MetS and its components are associated with markers of 
subclinical CVD obtained from the ECG. 
 
Methods: We performed a cross-sectional analysis in the Netherlands Epidemiology of 
Obesity study, a population-based cohort aged 45-65 including 6,671 participants. We 
excluded participants with pre-existing CVD(n=499) or missing MetS 
components(n=55). The components of MetS, namely waist circumference, blood 
pressure, fasting glucose, triglycerides and HDL-cholesterol were determined and 12-
lead ECGs were obtained to determine heart rate, P wave duration, QRS complex 
duration, PR-interval, corrected QT-interval, P-axis, T-axis and QRS-axis. MetS score 
was calculated by adding the number of abnormal MetS components, ranging from 
zero to five. 
 
Results: Our study population(n=6121) had a mean(SD) BMI of 30.0(4.8) kg/m2 and 
MetS was present in 45.1% of participants. All ECG parameters differed between 
participants with and without MetS. Heart rate(β:0.171;95%CI:0.15,0.19), P wave 
duration (β:0.073;95%CI:0.05,0.10), QRS complex duration(β:0.037;95%CI:0.01,0.06) 
and corrected QT-interval(β:0.050;95%CI:0.02,0.08) increased and the P-axis(β:-0,096; 
95%CI:-0.12,-0.07), T-axis(β:-0.071;95%CI:-0.10,-0.05) and QRS-axis(β:-0.187; 
95%CI:-0.21,-0.16) decreased with increasing number of MetS components. These 
associations were more pronounced in the non-obese participants. Furthermore, in 
multivariate analysis of the different MetS components, waist circumference was most 
strongly associated with the ECG parameters.  
 
Conclusion: MetS score and it’s individual components, in particularly obesity, are 
associated with ECG markers of subclinical CVD showing the importance of limiting the 
amount of MetS components in individuals. MetS can be used as an early marker for 
subclinical CVD risk stratification, already in the non-obese subpopulation.  
 

1. Conflict of interest: none 

2. Funding: The NEO study is supported by the participating Departments, the Division 
and the Board of Directors of the Leiden University Medical Center, and by the Leiden 
University, Research Profile Area ‘Vascular and Regenerative Medicine’. 
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Abstract: Introduction: Humans that undergo bone marrow transplantation (BMT) show 
symptoms of the metabolic syndrome including hypertriglyceridemia. Also in mice, BMT 
disturbs the metabolic phenotype with the most prominent characteristic reduced diet-
induced obesity (DIO). Experimental BMT is commonly used to assess the effect of 
immune cell-specific genes in obesity and related metabolic disorders, but the 
underlying mechanisms for the disturbed DIO are unknown. We hypothesized that BMT 
involved irradiation not only affects hematopoietic stem cells, but also other stem cell 
lineages in different organs like adipose tissue and pancreas, thereby causing the 
decreased DIO. 

Methods: Male C57BL/6J mice underwent BMT and 8 weeks thereafter were fed a 
low-fat diet (LFD) or high-fat diet (HFD) for 16 weeks. 

Results: BMT indeed reduced DIO (-19%; P<0.01) as compared to control mice, 
confined to both a reduced fat mass (-33%; P<0.001) and lean mass (-11%; P<0.001), 
while food intake was not affected. Detailed characterization of subcutaneous, gonadal 
and visceral white adipose tissue (WAT) showed decreased fat pad mass (-35%; 
P<0.05), volume of mature adipocytes (-45%; P<0.05), pre-adipocyte numbers (-60%; 
P=0.05) and decreased macrophage infiltration. Fasting plasma glucose levels of body 
weight matched mice tended to be higher in the BMT group and  an intravenous 
glucose tolerance test (ivGTT) showed delayed glucose clearance in the BMT group. 
Importantly, pancreas weight was markedly reduced (-46%; P<0.001) as well as 
plasma insulin (-69%; P<0.05) and plasma c-peptide (-37%; P<0.01) levels, together 
indicating dysfunctional insulin secretion by the pancreas. 

Conclusion: Our data confirm that BMT induces an aggravated metabolic phenotype 
and lower DIO in mice. This disturbed metabolic phenotype can at least partly be 
explained by alterations in the adipose tissue cell pool composition as well as by the 
decreased pancreatic secretion of the anabolic hormone insulin. 

1. Conflict of interest: none. 

2. Funding: Rembrandt Institute of Cardiovascular Sciences (RICS) and 
Cardiovascular Research Netherlands (CVON IN-CONTROL).  
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 Abstract: Introduction: Growth between two and seven years of age is an important predictor 

for later life overweight. Numerous nutritional factors are known for their association 

with childhood growth. Our objective was to test the relation of toddler dietary habits 

with growth between two and six years and adiposity. 

Methods: 2495 children from the GECKO Drenthe birth cohort were measured for 

BMI and waist circumference at two and six years of age, we calculated the BMI Z-

score change over that period. Toddler dietary habits were obtained by parent-

reported questionnaires at 11 and 24 months. We classified 44 food items as 

beneficial or not and combined them into food scores at 11 and 24 months, and an 

overall score for sustained unhealthy or healthy dietary habits at 11 and 24 months. 

We tested the association of these food scores with accelerated growth, defined as 

>0.67SD BMI Z-score change between two and six years of age, and with overweight 

and abdominal adiposity at two and six years of age, all adjusted for covariates. 

Results: Higher food scores, thus unhealthier dietary habits at 11 or 24 months as 

well as the combined food score were associated with increased growth in BMI Z-

score between two and six years of age (OR=1.09 [95%CI: 1.03-1.16], OR=1.10 [95%CI: 

1.04-1.17], OR=1.08 [95%CI: 1.03-1.13], respectively). Additionally, unhealthier dietary 

habits at 24 months were associated with overweight (OR=1.07 [95%CI: 1.001-1.15]). 

We found no association with overweight at two years of age or abdominal adiposity 

at two or six years of age. 

Conclusion: The importance of nutrition on growth is highlighted by the clear 

difference in early childhood growth between healthy and unhealthy dietary habits. 

The explanations for accelerated growth remain unknown but it likely represents a 

positive energy balance, which may predispose to obesity later in life. 

 

1. Conflict of interest: none declared 

2. Funding: This study was performed within the Groningen Expert Center for Kids 

with Obesity, supported by an unrestricted grant from Hutchison Whampoa Ltd. and 

by the University Medical Center Groningen. The study sponsors had no involvement 

in the study. 
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Exercise training-induced effects on abdominal subcutaneous adipose tissue gene and protein 
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Abstract: Background and aims: Disturbances in skeletal muscle fatty acid (FA) handling may 
contribute to the development and progression of whole-body insulin resistance (IR). In 
this study, we compared fasting and postprandial skeletal muscle FA handling in 
individuals with a varying degree of IR.  

Methods: 74 overweight and obese participants (62 men and 12 women) were 
included and divided into a mild- and high-IR group based on the median of HOMA-IR 
(3.35). Fasting and postprandial skeletal muscle FA handling were determined by 
combining the forearm muscle balance technique with stable isotopes. [2H2]-palmitate 
was infused intravenously, labeling very-low density lipoprotein triacylglycerol (VLDL-
TAG) and free FA (FFA) in the circulation, whereas [U-13C]-palmitate was incorporated 
in a high-saturated fat mixed-meal, labeling chylomicron-TAG. Skeletal muscle biopsies 
were taken to assess intramuscular lipid content, the degree of saturation and their 
fractional synthetic rate (FSR).  

Results: Postprandial forearm muscle VLDL-TAG extraction was significantly elevated 
in the high-IR group as compared to the mild-IR group (AUC0-4h: 0.57 ± 0.32 versus -
0.43 ± 0.38 nmol·100ml tissue-1

·min-1; P=0.045, respectively). Although no significant 
differences in skeletal muscle TAG, diacylglycerol (DAG) and FFA content and the FSR 
were present between groups, saturation of the intramuscular FFA pool was higher 
(P=0.039) in the high-IR group. The latter was mainly due to increased concentrations 
of C14:0 (P=0.078), C15:0 (P=0.038) and C23:0 (P=0.064). Furthermore, the high-IR 
group had a higher percentage monounsaturated (P=0.052) (at the expense of a) lower 
percentage polyunsaturated FA (P=0.022) in the DAG pool as compared to the mild-IR 
group.  

Conclusions: High-IR participants demonstrated an increased skeletal muscle VLDL-
TAG extraction in the postprandial state and a higher saturation of the intramuscular 
FFA pool as compared to mild-IR participants. These data support an important role for 
disturbances in skeletal muscle FA handling in the progression of whole-body IR.  
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Introduction: Binge eating disorder (BED) has been postulated to arise from mesolimbic 
dopaminergic system changes, presumably homologous to those seen in drug addiction. 
Deep Brain Stimulation (DBS) is currently regarded as a relatively novel but promising 
surgical treatment of addiction. Because of potentially similar circuitries underlying drug 
addiction and BED, we aimed to investigate Nucleus Accumbens DBS in a rodent model for 
binge eating behavior.   

Method: After first establishing a binge eating protocol in male Wistar rats - consisting of 
one-hour food deprivation preceding one hour access to a high fat and sugar diet (HFS 
binge) at the penultimate hour before the dark phase - subsequent animals had electrodes 
placed in the Nucleus Accumbens core (NAcc core), lateral shell (NAcc lShell) or medial 
shell (NAcc mShell), and were habituated to HFS bingeing.  DBS was applied either before 
and/or during the binge and was varied in stimulation current and frequency.   

Results: With respect to the NAcc core, the most striking inhibitory effect on HFS bingeing (-
39%, p=0.008) was achieved when stimulating with a current of 250 µA before the binge at 
10Hz, while no effects were found when stimulation was performed during the binge. DBS in 
the NAcc lShell showed strongest suppression of the HFS binge (-44%, p=0.003) when 
stimulating with either 125 or 250 µA during HFS binge at 50Hz, but no effects were 
observed when stimulation was performed before the binge. No significant results were 
achieved when stimulating NAcc mShell, however these rats showed profound escape 
behavior upon stimulation. 

Conclusion: These data indicate that DBS of the NAcc core suppresses the “wanting” 
aspects of binging whereas DBS of the NAcc lShell suppresses “liking” aspects of binging.  
“Wanting” changes the food reward potency, and these aspects have indeed been found to 
reside in the NAcc core.  Furthermore, incentive hotspots associated with “liking” have 
previously been identified in lateral parts of the NA. We conclude that DBS in the NAcc may 
be a promising tool for the treatment of BED in humans. 
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Abstract: Introduction: Moderate weight loss can ameliorate adverse health effects associated 
with obesity, reflected by an improved adipose tissue (AT) gene expression profile. 
However, the effect of rate of weight loss on the AT transcriptome is unknown. 
Therefore, we investigated the global AT gene expression profile before and after two 
different rates of weight loss that resulted in similar total weight loss, and after a 
subsequent weight stabilization period.  

Methods: In this randomized controlled trial 25 male and 28 female individuals (BMI: 
28-35 kg/m2) followed either a low-calorie diet (LCD; 1250 kcal/d) for 12 weeks or a 
very-low-calorie diet (VLCD; 500 kcal/d) for 5 weeks (weight loss (WL) period) and a 
subsequent weight stable (WS) period of four weeks. The WL period and WS period 
together is termed dietary intervention (DI) period. Abdominal subcutaneous AT 
biopsies were collected for microarray analysis and gene expression changes were 
calculated for all three periods in the LCD group, VLCD group and between diets 
(∆VLCD-∆LCD). 

Results: Weight loss was similar between groups during the WL period (LCD: -8.1±0.5 
kg, VLCD: -8.9±0.4 kg, difference p=0.25). Overall, more genes were significantly 
regulated and changes in gene expression appeared more extreme in the VLCD group 
compared to the LCD group. Gene sets related to mitochondrial function, adipogenesis 
and immunity/inflammation were more strongly upregulated on a VLCD compared to a 
LCD during the DI period (positive ∆VLCD-∆LCD). Neuronal and olfactory related gene 
sets were decreased during the WL period and DI period in the VLCD group.  

Conclusions: The rate of weight loss (LCD vs. VLCD), with similar total weight loss, 
strongly regulates AT gene expression. Increased mitochondrial function and 
adipogenesis on a VLCD compared to a LCD reflect potential beneficial diet-induced 
changes in AT, while differential neuronal and olfactory regulation suggest functions of 
these genes beyond the current paradigm.    

 

1. Conflict of interest: None 

2. Funding: Netherlands Organisation for Scientific Research TOP, grant number: 
200500001 
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Abstract: Background: Upper and lower-body fat depots exhibit opposing associations with 
obesity-related cardiometabolic diseases. Recent data indicate that adipose tissue (AT) 
oxygen tension (PO2) is related to AT dysfunction. Here, we compared in vivo AT PO2 
in abdominal and femoral subcutaneous (sc) AT in overweight/obese women, and 
performed cell culture studies to examine depot-specific effects of oxygen tension on 
metabolism and inflammation. 

Methods: AT PO2 was assessed in abdominal and femoral sc AT in 8 
overweight/obese (BMI 34.2±1.9 kg/m2) post-menopausal women with impaired 
glucose metabolism using a microdialysis-based optochemical measurement system. 
Furthermore, AT blood flow (ATBF) (133Xe wash-out), insulin sensitivity 
(hyperinsulinemic-euglycemic clamp) and body composition (DEXA) were measured. 
We also collected AT biopsies for gene/protein expression analysis and performed cell 
culture experiments to determine effects of AT PO2 (5 vs. 10 vs. 21% O2) on 
adipogenic differentiation, adipokine expression and secretion, mitochondrial oxygen 
consumption and glucose uptake in differentiated adipocytes. 

Results: AT PO2 was significantly higher in abdominal as compared to femoral sc AT 
(62.7±6.6 vs. 50.0±4.5 mmHg, P=0.013), whereas ATBF was comparable in both AT 
depots (1.8±0.3 vs. 2.8±0.5 ml/100g tissue/min, respectively, P=0.122). High 
physiological PO2 (10% O2) significantly increased, whereas low physiological PO2 (5% 
O2) significantly decreased leptin secretion as compared to 21% O2 in abdominal and 
femoral adipocytes (both P<0.05), whereas the opposite was found for IL-6 secretion. 
Data on adipose tissue and adipocyte gene expression as well as fat cell size will be 
available at the time of the meeting. 

Conclusion: We demonstrated that AT PO2 was significantly higher in abdominal than 
femoral subcutaneous AT in overweight/obese women, despite no significant difference 
in ATBF. Furthermore, preliminary data indicate that PO2 seems to affect adipokine 
secretion in a depot-independent manner. 
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