
Abstracts

Obesity Facts 2009;2(suppl 2):1–256

© 2009 S. Karger GmbH, Freiburg

Accessible online at: 
www.karger.com/ofa

Fax +49 761 4 52 07 14
Information@Karger.de
www.karger.com

EASO Awards

The EASO Young Investigator Awards recognise outstanding scientific 
achievements in the field of obesity and related metabolic disorders by 
investigators under the age of 35. Three awards, one for Basic Science, 
one for Clinical Research and one for Public Health are awarded at each 
European Congress on Obesity.

EASO Young Investigator Award for Basic Science

Brain-adipose tissue crosstalk: the control of lipid  
metabolism

Nogueiras, R.
Department of Physiology, University of Santiago de Compostela
San Francisco s/n, 15782 Santiago de Copostela
A Coruna -SPAIN-
e-mail: ruben.nogueiras@usc.es 

The central nervous system (CNS) plays a key role in the maintenance 
of energy homeostasis. Neuroanatomical reports have shown that the 
white adipose tissue is innervated by the sympathetic nervous system, 
which is well known to control adipocyte metabolism. However, the 
direct control of adipocyte lipid metabolism by different signals from 
the CNS was recently discovered. Specifically, central infusion of leptin, 
melanocortins, glucagon like peptide-1 or central blockade of cannabi-
noid receptor 1 decreases fat storage. Contrary, central administration of 
ghrelin, neuropeptides Y, or central blockade of melanocortins promotes 
fat deposition. Importantly, some CNS pathways control adipocyte me-
tabolism independent of feeding behaviour, suggesting that some signals 
act through different mechanisms to regulate energy balance. An impor-
tant challenge will be to decipher the complicated interactions between 
peripheral signals and neuronal circuits to identify potential targets in 
the treatment of obesity.

EASO Young Investigator Award for Clinical Research

Anti-melanocortin-4 receptor autoantibodies in obesity

Peter, J.C.1; Bekel, A.1; Lecourt, A.C.1; Zipfel, G.1; Eftekari, P.2,3; 
Nesslinger, M.4; Breidert, M.4; Muller, S.2; Kessler, L.5;  
Hofbauer, K.G.1
1	�Applied Pharmacology, Biozentrum, University of Basel,  
50/70 Klingelbergstrasse, CH 4056 Basel, Switzerland; 

2	�CNRS UPR 9021, Laboratory of Therapeutic Immunology and  
Therapeutic Chemistry, Institut de Biologie Moleculaire et Cellulaire, 
15, rue René Descartes, F 67000 Strasbourg, France; 

3	�Forenap Therapeutic Discovery, 11, rue Humann, F 67000 Strasbourg, 
France; 

4	�Medizinische Klinik I, Stadtklinik Baden-Baden, Balgerstrasse 50,  
D 76532 Baden-Baden, Germany; 

5	�Endocrinology, Nutritional Diseases, Hopitaux Universitaires de 
Strasbourg, F 67000 Strasbourg, France

Introduction: The melanocortin-4 receptor (MC4R) is part of an impor-
tant pathway regulating energy balance. In a previous study, we have 
demonstrated that the generation of antibodies (Abs) against the N-ter-
minal domain of the MC4R in rats induced a mild obese phenotype as-
sociated with insulin resistance. These findings prompted us to search for 
functional anti-MC4R autoAbs in sera of obese patients. 

Methods: Anti-MC4R autoAbs were detected after screening sera from 
216 patients with different body mass index (BMI) by using direct and 
inhibition ELISA with an N-terminal sequence of the MC4R. Binding to 
the native MC4R was evaluated by flow cytometry with HEK-293 cells 
expressing the human MC4R and pharmacological properties of the au-
toAbs were assessed by measuring adenylyl cyclase activity. 
Results: Positive results in all tests were obtained in 5 patients with over-
weight or obesity (prevalence: 3.6%) but not in normal weight patients. 
The selective binding properties of the anti-MC4R autoAbs were con-
firmed by surface plasmon resonance and immunoprecipitation with the 
native MC4R. Moreover it was demonstrated that these autoAb acted as 
non-competitive antagonists in vitro. One of these autoAbs was evalu-
ated in vivo and increased food intake in rats after passive transfer via 
intracerebroventricular injection. 
Conclusion: The fact that functionally active autoAbs were only present 
in overweight and obese but not in normal weight subjects strongly sug-
gests a possible pathogenic role. Such inhibitory anti-MC4R autoAbs 
might therefore contribute to the development of obesity in a small sub-
population of patients.

EASO Young Investigator Award for Public Health

Sugar-sweetened beverages and weight gain:  
a systematic review of the systematic and  
narrative reviews

Bes-Rastrollo, M.; Martinez-Gonzalez, M.A. 
Dept. Preventive Medicine and Public Health
School of Medicine
University of Navarra (Spain)
e-mail: mbes@unav.es

Background: An active debate on the role of sugar-sweetened beverages 
(SSB) in weight gain or obesity currently exists. Nevertheless, some con-
flicts of interests may lead to biased scientific conclusions.
Objective: To review if the stated conflicts of interests are related to the 
main conclusions of the narrative or systematic reviews conducted about 
this topic so far. 
Methods: Medline searches of worldwide literature were used to identify 
the published reviews (up to January 2009). The relationship between 
conflicts of interests and conclusions was assessed using a Poisson regres-
sion to adjust for year of publication.
Results: We identified 12 reviews. In 3 of them a conflict of interest with 
beverage industry was disclosed. Among those reviews without any 
stated conflict of interest 66.6% reported that SSB were associated with 
increased weight gain. However, none of the reviews disclosing some 
conflict of interests with the beverage industry reported a positive associ-
ation. Those reviews with conflict of interests were 3 times more likely to 
present a non-association conclusion (95% CI: 1.1-7.9) than those with-
out them (RR adjusted for year of publication: 3.9, 95% CI: 1.0-15.9). 
In addition, one of the studies with conflict of interests presented some 
methodological flaws described in the corresponding criticizing letters. 
Conclusion: Beverage industrial support may bias conclusions in relation 
to SSB consumption and weight gain or obesity, with potentially adverse 
consequences for knowledge and public health. 
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Plenary Lectures 

T1:PL

Inequality: a societal determinant of obesity rates?

Wilkinson, R.G.1; Pickett, K.E.2
1	Professor Emeritus, University of Nottingham, UK
2	�Senior Lecturer, Department of Health Sciences, University of York, 
UK

Abstract: Most research on obesity is concerned with individual expla-
nations for what is arguably a societal phenomenon. Using data for rich 
developed market democracies and for the 50 states of the USA we show 
that both adult and childhood obesity rates tend to be much higher in 
more unequal societies – that is in societies where income differences 
between rich and poor are larger. The association between income in-
equality and obesity in these two independent settings suggests that part 
of the explanation for varying societal rates of obesity may lie in the 
effects of inequality. However, we show that obesity is one of a number 
of health and social problems (including violence, teenage birth rates, in-
fant mortality, mental illness and drug abuse) which are marked by steep 
social gradients and are consistently worse in more unequal societies. We 
suggest that high obesity rates have to be understood as part of a general 
process of social dysfunction resulting from the effect of inequality on 
the quality of social relations.

T2:PL 

Obesity and cancer

Wolk, A.
Division of Nutritional Epidemiology, National Institute of  
Environmental Medicine, Karolinska Institutet, Stockholm, Sweden

Obesity is a condition in which excess fat has accumulated in the body. 
Over the past few decades, the proportion of overweight and obese peo-
ple has been increasing markedly worldwide along with an adoption of 
a westernized lifestyle characterized by excessive energy intake and lack 
of physical activity. Obesity is a well-known risk factor for cardiovascu-
lar disease and type 2 diabetes mellitus. Accumulated evidence from a 
large number of epidemiologic studies indicates that obesity is also an 
important risk factor for cancer at several sites. There is convincing evi-
dence from meta-analyses that excess body fatness increases the risk of 
oesophageal adenocarcinoma and cancers of the colorectum, pancreas, 
gallbladder, breast (postmenopause), endometrium, and kidney (renal 
cell). Obesity has also been associated with an increased risk of hemato-
poietic, liver, and aggressive prostate cancer. Several biological mecha-
nisms have been postulated to explain the relationship between obesity 
and cancer risk, including alterations in circulating concentrations of en-
dogenous hormones such as insulin, sex steroids, and other hormones. 

Conflict of Interest: Not disclosed. Funding: Not funded.

T3:PL

A cofactor network that controls energy homeostasis 

Auwerx, J.1
1	Ecole Polytechnique Fédérale, Lausanne, Switzerland

Introduction: Dysfunctional mitochondrial oxidative phosphorylation 
and diminished aerobic capacity are associated with metabolic, cardio-
vascular and neurodegenerative diseases that eventually alter life span. 
Results: We will discuss two distinct signalling pathways to control ener-
gy expenditure that converge on the coactivator PGC-1a. In a first study 
we focussed on the polyphenol resveratrol, an activator of the class III 
HDAC SIRT1, the mammalian Sir2 homolog. Resveratrol significantly 
increased aerobic capacity as evidenced by the doubling of time that 
mice run on a treadmill and by the increased oxidative capacity in muscle 

fibers ex vivo. This enhanced muscle performance was associated with 
an increase in expression of genes encoding for oxidative phosphoryla-
tion and mitochondrial biogenesis. These molecular events were largely 
explained by the resveratrol-mediated increase in PGC-1a activity, both 
through an increase in its expression level and a decrease in PGC-1a 
acetylation, fitting with the fact that resveratrol activates SIRT1. Impor-
tantly, the improved mitochondrial activity induced by resveratrol treat-
ment protected mice against diet induced obesity and insulin resistance. 
In a second study, we characterized the role of SRC-3 in energy metabo-
lism. SRC-1 and -2, two members of the p160 cofactor family were previ-
ously shown by us to affect energy homeostasis. Differently from SRC-1 
and -2 KO mice, SRC-3-/- animals weigh less under basal conditions, an 
effect which is accentuated by a high fat diet. This lean phenotype of 
SRC-3-/- mice is associated with increased energy expenditure in BAT 
and skeletal muscle subsequent to enhanced mitochondrial activity. The 
effect on energy expenditure in the SRC-3-/- mice is dependent on the 
increase in both PGC-1a expression and activity, subsequent to its de-
creased acetylation. 
Conclusion: In combination, these data suggest that SRC-3 and SIRT-1  
are critical links in a complex cofactor network that is governed by 
PGC-1a and that controls energy homeostasis. This work opens up new 
perspectives for therapeutic and preventive strategies for metabolic dis-
eases.

Conflict of interest: None Disclosed. Funding: The research in this abstract 
was funded by the ERC (EU), NIH, EPFL, and INSERM/CNRS/ULP

T4:PL

What have we learned from genome-wide association 
studies in obesity? 

Loos, R.J.F.1

1	�MRC Epidemiology Unit, Institute of Metabolic Science, Cambridge, 
United Kingdom

Obesity is a common, multifactorial disease that arises through joint 
actions of genes and environment. Despite high heritability estimates 
(40%-70%), traditional gene discovery efforts have had limited success. 
However, genome-wide association studies (GWAs) have changed the 
pace of gene discovery and have already proven to be successful for vari-
ous common diseases and traits, including obesity. 
This presentation reviews the latest progress and findings in the obes-
ity genetics field and highlights the promise and challenges of the GWA 
approach. 
Last year, GWA led to the discovery of FTO as the first major obesity-
susceptibility gene. The second obesity-susceptibility locus mapped near 
MC4R and was identified through a large-scale GWA meta-analysis in-
cluding >16,000 individuals as part of the GIANT (Genetic Investigation 
of ANtropometric Traits) consortium. The most recent extension of the 
GIANT GWA meta-analysis to >32,000 individuals led to the identifi-
cation of 6 new loci (TMEM18, KCTD15, GNPDA2, SH2B1, MTCH2, 
NEGR1) robustly associated with BMI. 
Despite consistent replication of the currently 8 obesity susceptibility 
loci in adults and children, the effect sizes of each of the risk alleles is 
generally small (0.06-0.33 kg/m2 per allele), and together the 8 suscepti-
bility loci explain <1% of variation in BMI and their predictive value to 
obesity is limited. Nevertheless, these recently discovered loci are set to 
fundamentally improve our insights into the pathophysiology of obesity. 
Currently, the major challenge is to find more obesity-susceptibility vari-
ants, which will require further large-scale data integration and more 
refined analyses to obtain the power needed for identifying common 
variants with modest effects. 

Conflict of Interest: None Disclosed.
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T5:PL

Obesity is an eating disorder

Jansen, A.
Dept of Clinical Psychological Science, Maastricht University,  
The Netherlands

Eating Disorders are so-called ‘mental disorders’, and mental disorders 
by definition refer to a significant impairment of one’s cognitive, affec-
tive and/or relational abilities or functioning, which may require inter-
vention. The main characteristic of eating disorders is abnormal eating 
behaviour. In almost all cases, obesity is also characterized by abnor-
mal eating, and it also frequently is related to impairment of cognitive, 
affective and/or relational abilities or functioning. Obesity with Binge 
Eating Disorder (BED) is already recognized as an eating disorder but 
obesity without binge eating is not. Psychological studies into the origin 
and maintenance of abnormal eating show however remarkable overlap 
between obesity and eating disorders. It might be concluded that obesity 
mainly is a psychological problem. Most obese persons know that they 
should eat less and exercise more; the problem is that they are not able to 
actually change their behaviour. Behaviour change requires psychologi-
cal interventions. It will be argued why obesity should be acknowledged 
and treated as a psychological disorder, i.e. an eating disorder.

T5:PL

Is obesity an eating disorder? The case against

Alemany, M.
Department of Nutrition, Faculty of Biology, University of Barcelona, 
and CIBER Obesity and Nutrition, ISCIII, Spain

Obesity is a disease of altered energy storage; if it were an eating disor-
der, i.e the consequence of an altered energy intake, overeating should 
be the major cause of obesity; however, most obesities are largely unaf-
fected by dietary behaviour and restrictions. Bulimia or binge eating may 
play a complementary role in some cases, but the causes of most obesities 
lie elsewhere. There is a genetic basis for the predisposition to obesity, 
including the thrifty genes, which activation during development signifi-
cantly alter the body weight regulation system. The relationship of obes-
ity, insulin resistance and other components of the metabolic syndrome 
downgraded obesity from a primary disease to just another component 
of a syndrome encompassing endocrine, energy storage, cardiovascular 
and behavioural (e.g. depression) pathologic manifestations. Obesity is 
clearly linked to inflammation, and may result or be directly implicated 

with the immune response to so far largely unknown stimuli (e.g. diet, 
stress). The implication of insulin, glucocorticoids and sex hormones in 
the control of body fat in adipose tissue and muscle, with different sex 
and site-related pathogenicity suggest that fat storage is not –by itself– 
the main cause of the metabolic derangements accompanying obesity. 
However, simple overfeeding does not induce the same tissue metabolic 
and cell function alterations of obesity; diet seems to play a key role in its 
development, with fats (particularly saturated, trans or long-chain fatty 
acids) being considered a primary long-term factor for development of 
the metabolic syndrome. We can thus conclude that obesity is not prima-
rily an eating disease.

PL

The novel adipocyte progenitor niches

Giacobino, J.P.
Faculty of Medicine, University of Geneva, Geneva, Switzerland

The brown adipose tissue (BAT), due to a unique thermogenic protein, 
uncoupling protein-1 (UCP1) expressed in its mitochondria is the main 
effector of adaptative thermogenesis. In humans, it was generally ad-
mitted that BAT occurred only in newborns. The white adipose tissue 
(WAT), on the other hand, is devoted to the storage of lipids. Despite 
their two diametrically opposed functions, BAT and WAT were consid-
ered as close parents.
Since 2007, however, this whole field is in turmoil. First, metabolically 
active fat depots have been identified by positron emission tomography 
in adult humans. Second, developmental studies have shown that brown 
adipocytes share a common origin, not with white adipocytes, but with 
myocytes. In this context, we have found a brown adipocyte progenitor 
niche in the vasculature of the human skeletal muscle. Cells expressing 
the CD34 surface protein, sorted from the human muscle, but not from 
other tissues, were indeed observed to differentiate in vitro in typical 
brown adipocytes. Also, UCP1 mRNA was detected in human muscle 
and its level was increased by administration of the insulin-sensitizer ros-
iglitazone. Concerning the WAT, a white adipocyte progenitor niche has 
recently been located in the vasculature of the rodent WAT but not in 
that of other tissues.
These findings altogether suggest new possibilities to fight human obes-
ity either by stimulating energy dissipation via activation of the recently 
discovered brown fat depots or muscle CD34 progenitor cells or by slow-
ing down white adipocyte formation by acting on the WAT adipocyte 
progenitor niche.

Review Sessions

Track 1: Prevention and Health Promotion
T1:RS1 – Interventions in adults 

T1:RS1.1

Workplace Interventions

Pratt, C.A.
National Heart, Lung, and Blood Institute, USA

Introduction: The obesity epidemic is a major public health concern 
worldwide. Obesity increases the risk of developing many chronic dis-
eases, including cardiovascular disease, Type 2 diabetes, and certain types 
of cancer. Worksites are important settings for implementing overweight 
and obesity prevention strategies because of their high percentage of the 
adult population, their existing channels of communication and social 
support network, and their controlled environments for implementing 
policy and environmental change.

Methods: This presentation summarized the results from systematic re-
views and reports (1966-2001), research articles and reviews (2001 to 
present), and cost effectiveness/benefits of worksite interventions for over-
weight and obesity prevention. Procedures used in previous reviews (e.g., 
American Journal of Preventive Medicine, 18 (Suppl 1):35-43-2000; and 
www.thecommunityguide.org/obese) provided guidance for this study.
Results: Preliminary results indicated sufficient evidence of effectiveness 
in the use of combinations of nutrition and physical activity strategies 
for weight loss. Although few studies used environmental and policy ap-
proaches, innovative use of incentives and a combination of individual 
and environmental strategies appeared promising for improving weight 
and for reducing cardiovascular disease risk factors. Few studies report-
ed cost benefits or return on investment.
Conclusions: The results from this preliminary analysis suggest the need 
for long-term studies that include environmental approaches to increase 
physical activity and improve dietary practices, and studies on workplace 
weight loss maintenance and cost effectiveness/benefits of interventions 
in different types of workplaces. Results from further reviews, case ex-
amples and recommendations for further research are provided.

Conflict of Interest: None disclosed. Funding: None.
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T1:RS1.2
Weight gain prevention in Primary Care in Europe

Chambers, R.
Professor of Healthcare, Staffordshire University, UK

Primary care physicians are the ‘gate-keepers’ for good health and an 
effective European-wide strategy for the prevention of obesity requires 
their involvement. This could be through an opportunistic approach to 
engage interest of children and young people, and their parents. The 
most important factor to those at risk is personal & continuing contact 
– this may be the primary care physician in some national models where-
as a skilled and trained nurse may be an alternative in other models. 
Irrespective of who fulfils this role, it will depend on existing resources 
including skills and knowledge of available staff. Training will be a crucial 
element for such staff to develop a competence framework, supported 
by quality assurance. The major limitation in primary care is adequate 
time – priority will be to create time in the primary care setting. Pri-
mary care should not be seen in isolation and must be supported by a 
local ‘network’ of expertise – this ideally will include dietitians, nurses, 
physiotherapists, lifestyle coaches, physical trainers, pharmacists and 
professions other than health such as teaching. National systems for re-
imbursement must address the necessary resources prior to implementa-
tion of any preventive strategy. Potential ‘actors’ should be identified as 
part of a preventive network at both national and European level– this 
may include the development of new types of health professionals to 
address lifestyle modification that is neither restricted to overweight and 
obesity nor national boundaries. The active engagement of primary care 
will be pivotal to the ultimate success of overweight and obesity preven-
tive strategies in Europe.

T1:RS1.3

Dietary counselling and probiotic intervention initiated 
in early pregnancy modifies maternal adiposity over 12 
months postpartum 

Laitinen, K.1; Ilmonen, J.1; Isolauri, E.1,2

1	University of Turku, Turku, Finland, 
2	Turku University Central Hospital, Turku, Finland

Introduction: Excessive weight gain during pregnancy may predispose 
women to obesity. The aim of the study was to explore the impact of 
dietary counselling and probiotics on maternal weight and body compo-
sition over 12 months postpartum. 
Methods: At the first trimester of pregnancy 256 women were randomly 
assigned to receive dietary counselling aimed to modify dietary intake to 
conform with that recommended and probiotic capsules (diet/probiotics) 
or placebo (diet/placebo) or as controls (control/placebo). The prepara-
tions used were the combination of Lactobacillus rhamnosus GG, ATCC 
53103, and Bifidobacterium lactis or placebo and the randomization 
in the dietary intervention groups occurred in a double-blind manner. 
Weights, waist circumferences and skinfold thicknesses were measured.
Results: Dietary counselling resulted in a lower intake of saturated fatty 
acids and higher intake of monounsaturated and polyunsaturated fatty 
acids compared to the controls, whilst the energy intake did not differ 
between the groups. Central obesity defined as waist circumference over 
80 cm combined with BMI >30 was detected in 25.0% of the women 
in diet/probiotics group, 42.9% in diet/placebo group and 40.4% in the 
controls at 12 months postpartum. Equally, over the postpartum follow-
up the proportion of body fat was lowest in the women in diet/probiotics 
group (mean 27.9%, SD 4.4) compared to those in diet/placebo (28.9%, 
5.1) or control/placebo (30.4%, 4.8) groups (p=0.018). 
Conclusion: The impact of probiotics-supplemented dietary counselling 
on body adiposity demonstrated here for the first time may open new 
angles on the role of gut microbiota in the fight against obesity.

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by Social Insurance Institution of Finland, Academy 
of Finland and Sigrid Juselius Foundation.

T1:RS1.4

The association between diet composition and diet costs 
and purchasing differences by level of income in the 
Netherlands

Waterlander, W.E.1; de Haas, W.1; van Amstel, I.1; Schuit, A.J.1; 
Seidell, J.C.1; Steenhuis, I.H.M.1
1	VU University, Amsterdam, The Netherlands 

Introduction: Food prices and costs of a healthy diet seem major 
obesogenic factors in our food environment. Food selection may not 
only be a behavioural issue, but at least partly an economical one. This 
study examines the association between diet composition and costs in 
the Netherlands and the role of income on purchasing behaviour. 
Methods: Data on dietary intake from two Dutch cohort studies were 
merged with national food prices and the Dutch Food Composition Data-
base. Energy intake per day; costs per 2,000 kcal; fruit and vegetable intake; 
and dietary energy density were analysed for different income groups. 
Results: High energy dense diets were lowest in fruits and vegetables; pro-
vided most kcal per day; and were lowest in costs. There was a significant 
inverse association between dietary energy density and diet costs. A high 
energy dense diet could be provided for a minimum of A 4.10 per 2,000 
kcal, compared to a maximum of A 6.30 for a diet lowest in energy density. 
Low income groups had similar food expenses as higher income groups. 
Conclusion: Our study confirmed that high energy dense diets are lowest 
in fruit and vegetables and can be provided for the lowest costs. How-
ever, we did not find differences in food purchasing behaviour between 
income groups. More research is needed on the contribution of price to 
food purchasing behaviour and whether lower prices can serve as an im-
pulse to consume more healthful products.

Conflict of interest: none. Funding: Research related to this abstract was 
funded by ZonMw.

T1:RS2 – Settings of interventions in children 

T1:RS2.1

How do we solve a problem like obesity in childhood  
disability?

Gorter, J.W.
CanChild, Centre for Childhood Disability Research,  
McMaster University, Hamilton, Canada.

The dramatic advances in paediatric medicine in the past three decades 
have led to increased survival rates of children with disabilities. As a con-
sequence, attention has shifted from dealing with mortality towards cop-
ing with morbidity with an emphasis on the medical, psychological and 
social consequences of chronic conditions like cerebral palsy (CP), spina 
bifida (SB) and other childhood onset conditions. These conditions inter-
fere with the participation (performance) of children with CP in every-
day settings, such as home, school and community. Children and adoles-
cents with disabilities tend to show low levels of mobility-related activity 
in daily life, and their physical fitness is distinctly subnormal. The risk of 
developing secondary health problems such as obesity is increased and 
cardiovascular disorders later in life may increase. Although attempts 
are being made to prevent and to cure childhood disabilities (the ulti-
mate goal), the reality is that these conditions such as CP and spina bifida 
are lifelong both for the child and the family. The following goals in the 
management in obesity in childhood disability can be distinguished: i) 
to prevent obesity, ii) to cure obesity, iii) to improve / optimize activi-
ties and (sport) participation and, iv) to manage a life with obesity and 
childhood disability. In conclusion, obesity and fitness become a more 
and more important factor in the rehabilitation of youth. The preven-
tion of obesity and a physical inactive lifestyle in both the diseased and 
healthy population seems a challenge for current and future health-care 
providers.

Conflict of Interest: None Disclosed. Funding: No Funding.
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T1:RS2.2

Pre-school and day care

Reinehr, T.
Department of Paediatric Nutrition Medicine, Vestische Youth  
Hospital, University of Witten/Herdecke, Germany

The prevalence of overweight and obesity is increasing dramatically in 
Europe children and effective prevention and treatment is necessary. 
However, randomized controlled trials have demonstrated that lifestyle 
interventions based on nutrition education, physical activity and behav-
iour therapy have a limited effect and the generalisibility is question-
able since long-term success was reported only in specialised treatment 
centres. Furthermore, primarily families of the upper and middle class 
lay claim to these lifestyle interventions, while families of lower social 
status are underrepresented in contrast to the increased risk of obesity 
in their social class. Therefore, interventions in the school or kindergar-
ten setting with day-care seem meaningful to reach children of all social 
classes. However, randomized control trials based on education and/or 
behaviour therapy concerning nutrition and physical activity have shown 
that health behaviour can be improved in the school and pre-school set-
ting, while the effectiveness on weight status is only moderate: Only a 
moderate decrease of incidence and no effect on prevalence of over-
weight were reported. Important disadvantages are the difficulties to 
reach the parents and the questionable motivation to change health be-
haviour which is mandatory for any behavioural approach. Arrangement 
of an anti-obesity environment in the day care setting such as installing 
of drink water fountains and the prohibition of sweated drinks have the 
same effects as compared to the behavioural approach but are much 
cheaper. Further prospective randomized studies are urgently necessary 
to optimize the interventions. 

T1:RS2.3

Diet-related restrictive parenting practices: impact on 
dietary intake of 2-year-old children and interactions with 
child characteristics 

Gubbels, J.S.1; Kremers, S.P.J.1; Stafleu, A.2; Dagnelie, P.C.3; 
Goldbohm, R.A.4; de Vries, N.K.1; Thijs, C.3
1	�Maastricht University, Department of Health Education and Health 
Promotion, Nutrition and Toxicology Research Institute Maastricht 
(NUTRIM), PO Box 616, 6200 MD Maastricht, The Netherlands 

2	�TNO Quality of Life, Department of Clinical Studies, PO Box 360,  
3700 AJ Zeist, The Netherlands 

3	�Maastricht University, Department of Epidemiology, Nutrition and 
Toxicology Research Institute Maastricht (NUTRIM) & School for 
Public Health and Primary Care (CAPHRI), PO Box 616, 6200 MD 
Maastricht, The Netherlands 

4	�TNO Quality of Life, Department of Prevention & Health,  
PO Box 2215, 2301 CE Leiden, The Netherlands

This study examined the relationship between diet-related parenting 
practices, parental characteristics, child characteristics, and 2-year-old 
child’s dietary intake. Cross-sectional data (N = 2578) originated from 
the KOALA Birth Cohort Study. Principal component analyses revealed 
two restrictive parenting practice clusters: a cluster characterized by pro-
hibition of the intake of various snacks and soft drinks, and a separate 
cluster characterized by prohibition of cookies and cake. Regression 
analyses showed that these clusters were related to the children’s behav-
ioural style (i.e. oppositional, depressive and/or aggressive behaviour) 
and to educational level, age and alternative lifestyle of the mother. The 
clusters also had a favourable influence on dietary intake (i.e. restrictive 
parenting practices were related to less consumption of the restricted 
(unhealthy) items and higher consumption of items considered to be 
healthy), which was moderated by child characteristics. The parenting 
practices showed a stronger association with dietary intake in children 
with a favourable behavioural style (i.e. non-depressed, low anxious, low 

overactive), a favourable eating style or a lower BMI. The findings sug-
gest opportunities for preventive interventions focussing on parents of 
young children, and indicate that different approaches to parenting prac-
tice interventions are needed for different types of children.

Conflict of interest: None disclosed. Funding: The KOALA Birth Cohort 
Study’s conception and follow-up to the age of 2 was financially support-
ed by the Triodos Foundation, Royal Friesland Foods, University Hospi-
tal Maastricht, and funds unrelated to commercial organizations (Iona 
Foundation, Phoenix Foundation, Foundation for the Advancement of 
Heilpedagogiek), all in the Netherlands. In addition, the research by J.S. 
Gubbels is financed by the Nutrition and Toxicology Research Institute 
Maastricht (NUTRIM).

T1:RS2.4

school-based physical activity program increases fitness 
and decreases adiposity and cardiovascular risk factors in 
primary school children (KISS): a cluster-randomized trial 
[ISRCTN15360785]

Kriemler, S., MD1*; Zahner, L., PhD1,2*; Schindler, C., PhD3; 
Meyer, U.1; Hebestreit, H., MD4; Brunner-La Rocca, H.P., MD5; 
van Mechelen, W., MD, PhD6; Puder, J.J., MD7

*equal contributors

1	�Institute of Exercise and Health Sciences and 3 Institute for Social and 
Preventive Medicine, University of Basel, Switzerland

2	�Swiss Federal Office of Sports, Magglingen, Switzerland
4	University Children’s Hospital, Wuerzburg, Germany
5	Dept of Cardiology, University Hospital of Basel, Switzerland
6	�Dept of Public & Occupational Health and EMGO Institute,  
VU University Medical Center, Amsterdam, the Netherlands

7	�Division of Endocrinology, Diabetes and Metabolism,  
University of Lausanne, Switzerland

Introduction: Childhood obesity and physical inactivity are increasing 
dramatically worldwide with detrimental effects on physical and psycho-
logical health. Schools provide an ideal setting for preventive interven-
tions. We therefore conducted a randomised controlled trial to deter-
mine whether a school-based physical activity (PA) program during a 
full school-year improves physical fitness and cardiovascular risk factors 
in young schoolchildren. 
Methods: Twenty-eight classes were randomly allocated in a single blind-
ed manner to the intervention (16 classes, n=297) and control (12 classes, 
n=205) groups. The intervention consisted of a multi-component PA 
intervention program including daily physical education. Primary out-
comes included body fat (skinfold thickness), aerobic fitness (shuttle run 
test), PA (accelerometry), and quality of life (questionnaires). Secondary 
outcomes included a cardiovascular risk factor score including all com-
ponents of the metabolic syndrome. 
Results: Compared with controls, children in the intervention group 
showed statistically significant decreases in body mass index z-scores 
(adjusted difference -0.09; 95%-percent confidence interval [CI], -0.18 
to -0.003), sum of four skinfolds (adjusted difference -2.10mm; 95%-CI 
-3.48 to -0.90), and significant improvements in aerobic fitness z-score 
(adjusted difference 0.22; 95%-CI, 0.01 to 0.42) and moderate-vigorous 
PA at school (adjusted difference 14; 95%-CI, 5 to 23). There was also a 
significant improvement of the cardiovascular risk score (adjusted dif-
ference -0.18; 95%-CI, -0.30 to -0.05, intervention: n=227 and control: 
n=103). Quality of life did not change.
Conclusion: Our findings show that a stringent school-based PA inter-
vention is effective in improving physical fitness and in reducing cardio-
vascular risk factors in children. 

Conflict of interest: None. Funding: Swiss Federal Office of Sports 
(FOSPO). Grant number: SWI05-013.
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T1:RS3 – Nutrition and physical activity

T1:RS3.1

Increasing activity or reducing inactivity?

Ekelund, U.
Medical Research Council Epidemiology Unit, Institute of Metabolic 
Science, Cambridge, UK

Obesity is considered as one of the greatest health challenges in the 21st 
century with increasing prevalence in most parts of the world. Although 
obesity is multi-factorial, including genetic, biological, cultural, and so-
cio-economic components, it is likely that an imbalance between energy 
intake and expenditure is the main underlying cause of the current epi-
demic. 
Increasing overall energy expenditure in order to maintain energy bal-
ance and thereby a healthy body weight can be achieved by an increase 
in physical activity and a reduction in time spent sedentary, or a combi-
nation of both. 
Most previous prospective population based observational studies sug-
gests that individuals who report higher levels of physical activity tend 
to be less likely to gain body weight, however, the magnitude of associa-
tion appears to be weak. TV viewing, frequently used as a marker for 
sedentary behaviour, appears to be related to obesity although this asso-
ciation may be mediated by other behaviours (e.g. snacking) associated 
with TV viewing. It has also been suggested that obesity predicts self-
reported physical inactivity and sedentary behaviour whereas in these 
studies, there was no evidence for an influence of sedentary behaviour 
on the development of obesity, a reverse causality argument. Observa-
tional studies vary in their conclusion due to issues of confounding and 
measurement error and leave uncertainties about direction of causality. 
Dose-response associations can only be properly addressed by studies 
including objective methods for assessing physical activity and sedentary 
behaviour. The evidence base on whether increasing physical activity or 
reducing sedentary behaviour is more important for the prevention of 
obesity is currently weak. 

T1:RS3.2

Quantity Vs Quality of diet

Riccardi, G.
Federico II University, Napoli, Italy

Obesity—with its comorbidities such as type 2 diabetes, metabolic syn-
drome and cardiovascular diseases—is a major public health concern. To 
prevent overweight and its unhealthful effects it is obviously important 
to reduce the calorie content of the diet. However, the amount of food 
eaten is not always a good marker of energy intake given the different 
energy density of each food item; therefore, an appropriate food choice 
may have a stronger impact on overweight prevention than the sole re-
duction of portion size. In addition, the composition of the diet may in-
fluence satiety and energy expenditure—two important mechanisms of 
long-term weight changes. While there is no clear evidence that altering 
the proportion of dietary fat and carbohydrate has major effects on body 
weigh, there is substantial evidence that carbohydrate-rich foods differ 
in relation to their impact on body weight. In particular, increased con-
sumption of sugar-sweetened soft drinks is associated with weight gain, 
particularly in children, since beverages induce less satiety than solid 
carbohydrates. Conversely, the intake of fibre rich foods like whole-grain 
cereals, vegetables, legumes and fruits is associated with lower risk of 
weight gain in observational studies. Other nutrients may also have an 
impact on body weight: a moderately elevated protein intake stimulates 
1) satiety, 2) thermogenesis and 3) lean muscle mass (thus influencing 
energy expenditure). In conclusion, in populations at risk for obesity 
multiple small changes in the composition of the habitual diet might be 
more feasible and effective for overweight prevention than the simple 
advice to eat less.

T1:RS3.3

Increased energy intake alone virtually explains all the 
increase in body weight in the United States from the 
1970s to the 2000s

Swinburn, B.A.1; Sacks, G.1; Ravussin, E.2
1	Deakin University, Melbourne, Australia
2	Pennington Biomedical Research Center, Baton Rouge, LA, USA

Introduction: The relative contributions of increased total energy intake 
(TEI) and reduced physical activity (PA) to the obesity epidemic are 
much debated. We combined biological, epidemiological, and food sup-
ply evidence to examine the drivers of weight gain in the US from 1970s 
to 2000s.
Methods: Data on total energy expenditure (TEE) from doubly labelled 
water studies in 963 children and 1399 adults were used to derive equa-
tions relating stable weight to energy flux (EnFlux=TEE= TEI). The 
equations were used to predict the increases in weight in the US popula-
tion using food energy supply data (adjusted for wastage), NHANES 
surveys (1971-76, 1999-2002), and census data. If predicted equalled ob-
served, then increased TEI was assumed to explain the weight increase; 
if predicted was higher or lower than observed then changes in PA levels 
were assumed to have also contributed.
Results: Children: the predicted increase in mean weight (4.0kg) equalled 
the observed increase (4.0kg). Adults: the predicted increase in mean 
weight (10.8kg) was higher than the observed (8.6kg) implying that secu-
lar increases in PA may have moderated the effect. 
Conclusions: The biological relationship between weight and EnFlux 
predicted that virtually all the observed increase in weight in the US over 
30 years could be explained by increases in TEI. This supports the US ep-
idemiological data that shows PA levels have changed little whereas TEI 
has increased. While reducing the obesogenicity of the food environment 
should be the dominant focus of strategies to reverse the epidemic, in-
creasing PA and reducing sedentariness are also important.

Conflict of interest: None disclosed. Funding: No funding.

T1:RS3.4

Does whole body vibration contribute to reduction in 
visceral adipose tissue? 

Vissers, D.1,2,3; Verrijken, A.2,3; Mertens, I.3; Van Gils, C.3; 
Van de Sompel, A.3; Truijen, S.1; Van Gaal, L.2,3

1	�Artesis University College of Antwerp, Dept. of Health Sciences 
- Physiotherapy, Antwerp, Belgium

2	University of Antwerp, Faculty of Medicine, Antwerp, Belgium
3	�Antwerp University Hospital, Dept. Endocrinology, Diabetology and 
Metabolism, Antwerp, Belgium

Introduction: Although the use of whole body vibration (WBV) training 
is described as an alternative way of resistance training, the clinical use 
of WBV in an obese population remains unclear. 
Objective: To determine the effect of WBV training and aerobic exer-
cise, combined with a hypocaloric diet, on weight, body composition and 
metabolic risk factors in overweight and obese adults.
Methods: A randomized, controlled study in an outpatient clinic with a 
6-month intervention period and a 6-month ‘no intervention’ follow-up. 
Participants were 79 overweight or obese adults, 61 of them completed 
the study. 
Interventions: A diet only group (DIET), a diet plus fitness group (FIT-
NESS) and a diet plus whole body vibration group (VIBRATION).
Main Outcome Measures: Anthropometric data, body composition and 
metabolic features were evaluated at baseline and at 3, 6 and 12 months. 
Results: Only FITNESS and VIBRATION managed to maintain a weight 
loss of 5% or more in the long term. Visceral adipose tissue changed 
most in VIBRATION: -47.8, ±41.2 and -47.7, ±45.7cm² resp. after 6 and 
12 months compared to CONTROL (-3.6, ±20.5 and +26.3, ±30.6cm² 
resp.), DIET (-24.3, ±29.8 and -7.5, ±28.3cm² resp.) and FITNESS (-17.6, 
±36.6 and -1.6, ±33.3cm² resp.) (P<0.001). 
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Conclusion: Adding aerobic exercise or WBV training to a hypocaloric 
diet, can help to achieve a sustained long-term weight loss of 5-10%. 
These preliminary data show that WBV training may have the potential 
to reduce VAT more than aerobic exercise in obese adults, possibly mak-
ing it a meaningful addition to future weight loss programs.

Conflict of Interest: None Disclosed. Funding: No Funding.

T1:RS4 – Evidence based prevention and health 
promotion 

T1:RS4.1

Randomised control trials. The only acceptable evidence?

Summerbell, C.D.
Durham University, Stockton-on-Tees, England

The importance of evidence-informed policy and practice in public 
health is well recognised. Much of this discussion has focused on the 
nature of evidence within public health. Evidence-informed policy and 
practice helps to identify the potential best buys for health across the 
broad spectrum of health services from both upstream and downstream 
perspectives.
A foundational part of the production and utilisation of evidence is the 
conduct of high quality primary research and evaluation. The nature of 
research and evidence within public health and health promotion means 
that study designs, other than randomised controlled trials, which evalu-
ate complex community interventions, and are generally complex and 
multi-faceted, are vital for informing the evidence base. The importance 
of utilising multiple methods and data sources, including qualitative and 
quantitative, experimental and observational research, in developing 
public health evidence is now well recognised. This emphasis on multiple 
methods in public health evidence reflects the growing awareness of the 
importance of contextual, including social, political and organisational, 
factors in which an intervention is conducted to evaluate design and in-
terpret findings. Consideration of the impact of interventions on health 
equity, such as differences in outcomes for groups within the interven-
tion population, is also viewed as important when conducting evalua-
tions in health promotion and public health. This recognition of the need 
to focus on health inequalities provides added weight to the argument 
for multiple methods in order to ensure that appropriate data are col-
lected to build a comprehensive evidence base.

Conflict of Interest: None Disclosed. Funding: No Funding.

T1:RS4.2

New paradigms for evidence based prevention.

Stevens, J.1
1	�Department of Nutrition, University of North Carolina, Chapel Hill, 
NC, USA

Introduction: Randomized controlled trials have been conducted to ex-
amine the efficacy or the effectiveness of obesity prevention interven-
tions. A common paradigm has the investigator begin with focus groups, 
use results from the focus groups to formulate a pilot study, look for posi-
tive “signals” of success in the pilot study, and then report trends in the 
primary outcome that are in the hypothesized direction in a grant pro-
posal to obtain funding for a randomized trial. We believe that obesity 
prevention research would benefit from additional, intermediate studies 
that are designed to detect changes in, or associations with, hypothesized 
mediators or process variables.
Conclusion: Intermediate studies have been called several names by 
obesity researchers including preliminary, formative, developmental, 
small efficacy and evidentiary. There currently exists some differences in 
the type of intermediate research proposed, and this is reflected in the 
terms, but a consensus seems to be building that more work is needed 
in intermediate studies prior to the launch of a large, randomized trial 

to test an obesity prevention intervention. Reductionist thinking, com-
mon in laboratory research, may help to move community interventions 
forward. Existing research has shown that behavioral interventions can 
improve diet and physical activity levels and reduce body weight; nev-
ertheless, even carefully conducted behavior change interventions are 
limited in their ability to induce long-term behavioral change in most 
people. Better behavioral interventions are needed, and their develop-
ment will depend upon an improved understanding of human behavior, 
and translation of that understanding into feasible interventions.

Conflict of Interest: Perceived conflict of interest include participation in 
research funded by Dannon Waters and a Distinguished Professorship 
funded by the American Institute for Cancer Research. Other current 
research is funded by the National Institutes of Health. Funding: No 
funding for this presentation.

T1:RS4.3

Identifying priorities for obesity prevention

Moodie, M.1; Carter, R.1; Magnus, A.1; Swinburn, B.1; Haby, M.2

1	Deakin University, Melbourne, Australia
2	Department of Human Services, Victoria, Australia

Introduction: The Assessing Cost-Effectiveness in Obesity (ACE-Obes-
ity) project used an evidence-based approach to evaluate the cost-effec-
tiveness of interventions for the prevention of unhealthy weight gain in 
Australian children and adolescents.
Methods: Thirteen interventions across a range of settings were evalu-
ated. To avoid methodological confounding and to provide a balanced 
approach to priority setting, the ACE-Obesity study used standardised 
methods. These included: (i) a common setting, target group and deci-
sion context; (ii) use of Australian data to calibrate the model; (iii) a 
two-stage concept of benefit; and (iv) extensive use of probabilistic un-
certainty testing. The technical results were reported as cost per disabil-
ity-adjusted life year saved, using current practice in Australia in 2001 as 
the comparator. Broader considerations which impinge on resource al-
location decisions (level of evidence’, ‘equity’, ‘acceptability’, ‘feasibility’, 
‘sustainability’, and ‘side effects’) were taken into account.
Results: Six interventions (including restriction of TV advertising of high 
fat/high sugar foods and drinks, and a number of school-based programs) 
represented excellent ‘value for money’ and were potentially cost- sav-
ing. A further four interventions (including a targeted GP program, orli-
stat therapy and laparoscopic gastric banding) entailed additional costs, 
but were still cost-effective. 
Conclusion: The ACE-Obesity approach enabled interventions to be 
ranked in order of economic merit without the normal methodological 
concerns about results drawn from studies lacking in comparability. It 
offers a tool for informing decision-makers about both the merit of in-
dividual obesity interventions, and the packaging of a strategy of ‘best 
buys’ for obesity prevention which fits a particular budget. 

Conflict of Interest: None. Funding: Research relating to this abstract was 
funded by the Victorian Department of Human Services

T1:RS4.4 

Supporting knowledge transfer into action: A portal for 
policy-makers, researchers, evaluators and public health 
practitioners on governmental action plans to tackle 
obesity

Jalbert, Y.; Laguë, J.; Trépanier, L.
Institut national de santé publique du Québec, Montréal, Canada

Introduction: Since the WHO’s call for action on obesity in 2004, sev-
eral countries have adopted governmental action plan (GAP). Due to 
the novel approaches used in these plans and the paucity of evaluation, 
stakeholders need to be informed of other countries’ GAP. However, 
having quick access to up-to-date information is challenging. Thus, we 
developed in 2008 a portal of GAPs on diet, physical activity and obesity 
and on the grey literature on these topics (www.inspq.qc.ca/pag/).
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Methods: Starting from an historical study of the WHO’s literature, we 
identified European countries that planed or developed a GAP. We then 
searched the websites of the health ministries of European countries that 
were in French or English, of North America and of Oceanic countries. 
We only kept GAPs and documents that were published in 2000 or later 
and were available on a website.
Results: The portal represents 17 countries, 3 states and 2 international 
organizations. For each GAP, we created a fact sheet providing infor-
mation about its origin and content and included web links to the full 
documents and governmental websites. Furthermore, hyperlinks to doc-
uments produced by well-know agencies were included for each country, 
state or international organization as suggested reading. Attention was 
given to be user-friendly and searchable by topic. Finally, technical pa-
pers on GAPs can also be found in the portal.
Conclusion: This portal is a unique, resourceful and practical tool for 
knowledge transfer to policy-makers, researchers and public health 
practitioners working on obesity. An evaluation will be done about its 
utilization.

Conflict of Interest: None Disclosed. Funding: No Funding. 

Track 2: Epidemiology and the Impact of Obesity 
T2:RS1 – Obesity, morbidity and mortality

T2:RS1.1

Assessing the burden of overweight and obesity:  
an example from the United Kingdom

Allender, S.1; Rayner, M.1
1	University of Oxford, Oxford, United Kingdom

Introduction: In this paper I review previous cost studies for overweight 
and obesity in the UK. I propose a method for estimating the economic 
and health costs of overweight and obesity in the UK which could also 
be used in other countries. 
Methods: Costs of obesity studies were identified via a systematic search 
of electronic databases. Information from the WHO Burden of Disease 
Project was used to calculate the mortality and morbidity cost of over-
weight and obesity. Population attributable fractions for diseases attrib-
utable to overweight and obesity were applied to National Health Serv-
ice (NHS) cost data to estimate direct financial costs.
Results: We estimate the direct cost of overweight and obesity to the 
NHS at £3.2 billion. Other estimates range between £480 million in 1998 
and £1.1 billion in 2004. There is wide variation in methods and estimates 
for the cost of overweight and obesity to the health systems of developed 
countries. 
Conclusion: The method presented here could be used to calculate the 
costs of overweight and obesity in other countries. Public health initia-
tives are required to address the increasing prevalence of overweight 
and obesity and reduce associated healthcare costs.

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by the British Heart Foundation.

T2:RS1.2

BMI is an inappropriate marker of obesity related health 
risks 

Heitmann, B.L.1

Research Unit for Dietary Studies, Institute of Preventive Medicine, 
Copenhagen University Hospitals, Denmark

Introduction: Many studies find a U-shaped association between body 
mass index (BMI) and total, as well as coronary mortality indicating that 
both a low and a high BMI is associated with excess mortality. In fact, seve
ral studies document reduced longevity even among lean subjects who 
never smoked. Likewise, among participants without diagnosed chronic 
disease, or among those surviving more than 2-8 years subsequent to 

entering a study, the U-shaped relationship persists. On the other hand, 
the U-shaped association between BMI and mortality seems to result 
from a combined risk function of body fat (BF) and fat-free mass (FFM), 
where mortality increases with high BF and low FFM, making BMI an 
inappropriate marker of obesity related health risk. Furthermore, the 
distribution of the fat also has a major impact on health, not accounted 
for by BMI, and particularly the detrimental effect of excess abdomi-
nal fat has been investigated. Indeed, studies show that obesity related 
health care costs are dependent on excess abdominal obesity and not 
overall obesity. Less attention has been paid to the potentially protective 
effects of lower body size e.g. gluteal fat and muscle, and more recent 
data suggests that both tissue components in this localisation benefit fu-
ture health. Additionally, these benefits are independent of both overall 
and abdominally localised obesity. In fact, a small hip-and thigh size car-
ries a great risk of dying prematurely whereas large hips and thighs offer 
protection – irrespective of BMI and waist size. 
Conclusion: It is clear that we need to encourage not only health authori-
ties but also professionals in primary and secondary sectors to monitor 
the general development of obesity in populations. However, because 
BMI is an inappropriate obesity marker, and because simple circumfer-
ence measures seem to capture obesity related health risks more effi-
ciently, a recommendation towards routine measurement of fat distribu-
tion should be enforced. In this regard, measurement of lower body size 
(hip- and or thigh-circumference) should not be omitted.

Conflict of Interest: None Disclosed. Funding: No funding.

T2:RS1.3

The mortality after anti-obesity surgery is not different 
from mortality in a general population cohort, despite 
higher post-operative co-morbid disease

Rasmussen, F.1; Östlund, M.2,4; Marsk, R.3; Lagergren, J.4; 
Näslund, E.3
1	�Department of Public Health Sciences, Karolinska Institutet,  
Stockholm, Sweden

2	�Department of Clinical Research and Education, Southern Hospital, 
Karolinska Institutet, Stockholm, Sweden

3	�Department of Clinical Sciences, Danderyd Hospital,  
Karolinska Institutet, Stockholm, Sweden

4	�Department of Molecular Medicine and Surgery, Karolinska Institutet, 
Stockholm, Sweden

Introduction: Several studies have demonstrated that anti-obesity sur-
gery reduces mortality compared to a non-operated obese cohort. How-
ever, it is not clear if there remains a difference in mortality compared to 
the general population.
Methods: Population based cohort study of anti-obesity surgery in Swe-
den between 1980 and 2006. 13 301 patients (3003 men) over the age of 
18 (mean ±SD, 40.0 ±10.3 years of age) who had undergone anti-obesity 
surgery were indentified in the Inpatient Care Register. For each subject, 
10 controls matched for age and gender, were identified in the register of 
the total population. Censoring occurred at end of study (Dec 31, 2006), 
date of emigration or date of death (8.9 ±6.5 years of follow-up). 
Results: The incidence rate of obesity related co-morbid disease was 
higher in the surgical cohort compared to the general population cohort. 
After surgery the hazard ratio (HR) was higher in the surgical cohort for 
all studied diagnoses (myocardial infarction 1.6 (95% CI 1.3-1.8), angina 
pectoris 2.0 (1.8-2.3), cerebrovascular lesion 2.0 (1.8-2.3), hypertension 
2.4 (2.2-2.6), diabetes 1.7 (1.5-1.8)). The unadjusted HR for all-cause mor-
tality was higher in the surgical group (1.3 (1.2-1.4)). There was no signifi-
cant difference in adjusted (age, gender, pre-operative co-morbid disease) 
all-cause mortality (1.0 (0.9-1.1)). However, adjusted all-cause mortality 
after surgery was increased (1.7 (1.6-1.8)) in the male surgical cohort.
Conclusions: Despite a remaining increased risk of inpatient care for co-
morbid disease there is no significant difference in adjusted mortality after 
anti-obesity surgery compared to the general population except for men.
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T2:RS1.4

Impact of cigarette smoking on the relationship between 
body mass index and coronary heart disease: 3264 stroke 
and 2706 CHD events in 378579 individuals in the Asia 
Pacific region 

Barzi, F.1; Huxley, R.1; Nakamura, K.2; Lam, T.H.3; Batty, G.D.4; 
Czernichow, S.1; Ueshima, H.5; Kim, H.C.6; Wong, J.W.7; Fang, 
X.8; Feigin, V.9; Woodward, M.1,10 on behalf of the Asia Pacific 
Cohort Studies Collaboration 
1	�The George Institute For International Health, University of Sydney, 
Sydney, Australia

2	�Department of Epidemiology and Public Health Kanazawa Medical 
University, Ishikawa, Japan

3	�Department of Community Medicine, School of Public Health, Uni-
versity of Hong Kong, Hong Kong 

4	�Medical Research Council Social & Public Health Sciences Unit, Glas-
gow, Scotland 

5	�Department of Health Science, Shiga University of Medical Science, 
Shiga, Japan

6	�Department of Preventive Medicine, Yonsei University College of 
Medicine, Seoul, Korea

7	�Department of Medicine, Prince of Wales Hospital, Hong Kong  
Chinese University, Hong Kong

8	�Department of Epidemiology and Social Medicine, Xuanwu Hospital, 
The Capital University of Medical Science, Beijing, China. 

9	�Clinical Trials Research Unit, School of Population Health,  
The University of Auckland, New Zealand. 

10 �Mount Sinai School of Medicine, Mount Sinai Medical Center,  
New York, US. 

Introduction: Elevated levels of body mass index (BMI) and cigarette 
smoking are both well established lifestyle-related risk factors for coro-
nary heart disease (CHD) and stroke. If these two modifiable risk factors 
have a synergistic impact on cardiovascular risk, rigorous lifestyle modi-
fication may contribute to greater reduction in cardiovascular burden 
than expected. 
Methods: Individual participant data were combined from 38 cohorts, 
involving 378,579 participants (76% Asian) and comprising 1,431,261 
person-years of observation. Hazards ratios (HRs) and 95% confidence 
intervals (CIs) for BMI by cigarette smoking status were estimated using 
Cox proportional hazard models adjusted for age and stratified by study 
and sex. 
Results: During follow-up, 2706 CHD and 3264 stroke were recorded. 
There was a log-linear, positive relationship of BMI with CHD and 
stroke in both smokers and non-smokers. Additionally, there was evi-
dence to support a synergistic effect of smoking on the positive associa-
tion between BMI and CHD: HRs (95% CIs) associated with a 2 kg/m2 
higher BMI were 1.13 (1.10 – 1.17) in current smokers and 1.09 (1.06 
– 1.11) in non-smokers (p-value for interaction = 0.04). In subgroup anal-
yses, similar synergism was observed in both sexes and in both Asians 
and non-Asians. There was no evidence that smoking status modified the 
deleterious effect of BMI on stroke. 
Conclusions: Cigarette smoking appears to amplify the positive associa-
tion between BMI and CHD but not stroke. If confirmed, these results 
suggest that effective strategies that target smoking cessation and body 
weight optimization are likely to have a greater impact than expected on 
reducing the burden of CHD.

Conflict of Interest: none disclosed. Funding: No funding. 

T2:RS2 – Health outcomes in obese subjects

T2:RS2.1

Is overweight beneficial in patients with chronic disease? 

Kalantar-Zadeh, K. 
University of California at Los Angeles, Los Angeles, USA 

Overweight (body mass index [BMI]=25-30 kg/m2) and obesity (BMI>30 
kg/m2) have become mass phenomena with a pronounced upward trend 
in prevalence in most nations throughout the world and are associated 
with increased cardiovascular risk and poor survival. Emerging data indi-
cate, however, that traditional risk factors of cardiovascular disease and 
metabolic syndrome (e.g. obesity and hypercholesterolemia) are para-
doxically associated with better survival in several distinct populations 
with chronic disease states and wasting syndrome. In these individuals, a 
high BMI is incrementally associated with better survival, whereas nor-
mal to low BMI is related to worse mortality. At least 10% of the general 
population suffers from such chronic conditions and exhibit the obes-
ity paradox, including persons with chronic heart failure, chronic kidney 
disease, chronic obstructive lung disease, rheumatoid arthritis, and ma-
lignant disease as well as the geriatric population. These populations ap-
parently have slowly progressive to full-blown wasting and significantly 
greater short-term mortality than the general population. The survival 
paradoxes may result from the time differential between the two com-
peting risk factors [i.e. over-nutrition (long-term killer but short-term 
protective) versus undernutrition (short-term killer)]. Hemodynamic 
stability of obesity, protective adipokine profile, endotoxin-lipoprotein 
interaction, toxin sequestration of fat, antioxidation of muscle and sur-
vival selection may also contribute to the seemingly counterintuitive 
risk factor paradoxes. Hence, obesity paradox is the hallmark of chronic 
disease states or conditions associated with wasting disease. Whereas in 
such distinct subpopulations obesity may offer survival advantages, esp. 
if future research should confirm a biological plausibility to that end, the 
obesity paradox should not lead to confusion about the anti-obesity cam-
paign in the majority of the general population. Research is needed to 
examine the need for the distinction between different populations and 
for person-specific recommendations pertaining to anti-obesity interven-
tions and weight reduction in lieu of currently generalized guidelines. 

References
1. �Kalantar-Zadeh K, Horwich TB, Oreopoulos A, Kovesdy CP, Younessi H, 

Anker SD, Morley JE: Risk factor paradox in wasting diseases. Curr Opin 
Clin Nutr Metab Care 10:433-442, 2007.

2. �Kalantar-Zadeh K, Block G, Horwich T, Fonarow GC: Reverse epidemi-
ology of conventional cardiovascular risk factors in patients with chronic 
heart failure. J Am Coll Cardiol 43:1439-1444, 2004.

3. �Rauchhaus M, Coats AJ, Anker SD: The endotoxin-lipoprotein hypothesis. 
Lancet 356:930-933, 2000.

4. �Kalantar-Zadeh K, Abbott KC, Salahudeen AK, Kilpatrick RD, Horwich 
TB: Survival advantages of obesity in dialysis patients. Am J Clin Nutr 
81:543-554, 2005.

T2:RS2.2

Is disease occurring at an earlier age as a result of the 
obesity epidemic?

Lobstein, T.; Jackson-Leach, R.
International Association for the Study of Obesity, London, United 
Kingdom

Child obesity levels in Europe have risen remarkably in the last two dec-
ades, with some surveys showing one third of younger schoolchildren 
are now overweight or obese. This extraordinary phenomenon is likely 
to bring with it a range of co-morbidities, but there are few estimates 
of the extent of the medical problems likely to be faced by paediatric 
services. In this paper we present some initial estimates of the extent of 
the disease burden associated with obesity in children in Europe. Co-
morbidities include hypertension, altered blood lipid profiles, impaired 
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glucose tolerance, fatty liver disease and a range of further problems. Of 
the estimated 6.2m obese children in the European region, over 1.2m 
children will have three or more metabolic disorders. Indeed, over 1m 
are likely to be hypertensive, while as many as 1.4m are likely to show 
hepatic steatosis. Much of this disease burden is hidden from view, and 
may only come to medical attention after the individual has experienced 
many years of disordered function, by which time the opportunities to 
reverse the problem may have already passed. The alternative is to offer 
screening for metabolic and other disorders to all overweight children, 
but it is not clear that the paediatric services have the capacity to deal 
with the screening processes, or to provide medical interventions to all 
those children identified with the early stages of chronic disease.

T2:RS2.3

Abdominal adipocyte size is a predictor of type 2 diabetes 
in women independent of age, body fat, BMI and WHR

Lönn, M.1; Mehlig, K.2; Bengtsson, C.2; Carlsson, L.3;  
Lissner, L.2
1	Inst of Medicine, University of Gothenburg, Gothenburg, Sweden
2	�School of Public Health and Community Medicine, University of 
Gothenburg, Gothenburg, Sweden

3	�Dpt of Molecular and Clinical Medicine, University of Gothenburg, 
Gothenburg, Sweden

Introduction: Enlarged subcutaneous abdominal adipocytes predict de-
velopment of type 2 diabetes (T2D) in normal glucose tolerant Pima 
Indians (Weyer et al, 2000). The aim was to investigate the value of sub-
cutaneous abdominal adipocyte size (AAS), and femoral adipocyte size 
(FAS), as independent predictors of T2D in a Swedish female cohort.
Methods: A representative population sample of 1302 women in five age 
strata (44, 52, 56, 60, 66 years) was examined in Göteborg 1974-75 for 
evaluation of health status. T2D status, anthropometry, body composi-
tion (total body potassium and total body water) as well as AAS and FAS 
(needle aspiration) were assessed in a subsample of 245 women with sim-
ilar age distribution. T2D incidence was followed from 1976 until 2002.
Results: Subjects who subsequently developed T2D had increased AAS 
and body fat, as well as increased anthropometrical measures at baseline 
compared with subjects who remained healthy. Multiple Cox regression 
showed that large AAS was a strong predictor of T2D (age-adjusted 
hazard ratio for increase of AAS by one standard deviation [AAS-HR] 
1.72; p<0.001) also when adjusted for percentage body fat (AAS-HR 
1.55; p<0.01), BMI (AAS-HR 1.45; p<0.05), and WHR (AAS-HR 1.56; 
p<0.01). FAS was not an independent predictor of T2D. However, waist 
circumference, particularly when standardized to height, was the best 
T2D predictor.
Conclusion: Subcutaneous abdominal, but not femoral, adipocyte size is 
a predictor of T2D in middle-aged women independent of age, percent-
age body fat, BMI and WHR. However, waist circumference, and waist 
to height ratio, are even better predictors of T2D. 

Funding: This work was supported by the Swedish Council for Working Life 
and Social Research (EpiLife Center) and the Swedish Research Council.

T2:RS2.4

Overweight in early adulthood, life-time weight change 
and obesity-related diseases in men

de Mutsert, R.1,2; Sun, Q.2; Hu, F.B.2,3; van Dam, R.M.2,3

1	Leiden University and Medical Center, Leiden, The Netherlands
2	Harvard School of Public Health, Boston, USA
3	�Channing Laboratory, Department of Medicine, Brigham and  
Women’s Hospital, and Harvard Medical School, Boston, USA 

Introduction: Excess body weight is known to increase the risk of morbid-
ity in adulthood, but data on the contribution of weight in early adulthood 
and subsequent weight change to health status at later ages is limited. 
Methods: We prospectively studied the association of recalled body mass 
index (BMI) at 21 years and subsequent weight change with fatal and 

non-fatal obesity-related diseases (type 2 diabetes, cardiovascular dis-
eases, obesity-related cancers) among 39,970 Health Professionals Fol-
low-Up Study participants, aged 40 to 75 years in 1986. Cox regression 
was used to calculate hazard ratios (HR) and 95% confidence intervals 
(95%CI).
Results: During 18 years of follow-up, 7,074 events of obesity-related 
diseases were identified. After adjustment for covariates and weight 
change, compared with a BMI (kg/m2) at 21 years of 18.5-22.5, the HRs 
(95%CI) were 1.3 (1.2,1.4) for BMI 22.5-25, 1.7 (1.6,1.8) for BMI 25-27.5, 
2.7 (2.4,3.0) for BMI 27.5-30, and 3.6 (3.1,4.1) for BMI ≥30. Compared 
with a stable weight, the HRs for gaining weight were 1.4 (1.3,1.5) for 
5-10 kg, 1.7 (1.6,1.9) for 10-15 kg, and 2.5 (2.3,2.7) for ≥15 kg, whereas 
weight loss ≥2.5 kg was associated with a decreased risk of 0.7 (0.6,0.9). 
The relative importance of early weight and weight gain appeared to 
differ by disease, with weight gain more important for diabetes and early 
BMI more important for obesity-related cancers.
Conclusion: Overweight and obesity at an early life stage may increase 
the risks of chronic diseases in adulthood. However, these risks may be 
modified by weight change during adulthood.

Conflict of Interest: None Disclosed. Funding: RdM received a Rubicon 
fellowship to perform the research relating to this abstract. The Health 
Professionals Follow-up Study is supported by NIH Grants CA 55075 
and P30 DK46200. QS is supported by a Unilever Post doc fellowship.

T2:RS3 - Levels and trends of obesity in Europe

T2:RS3.1

Is the obesity epidemic taking a break?

Sørensen, T.I.A.
Institute of Preventive Medicine, Copenhagen University Hospital, 
Copenhagen, Denmark 

The last 3-4 decades have shown a steadily increasing prevalence of 
obesity in most countries all over the world. However, recent reports 
from various sites suggest that the increase is levelling off. This raises 
several questions on the top of the many still unanswered about the ris-
ing prevalence. What is specifically causing the rising prevalence remains 
unknown, although the prevailing belief is that the ‘obesogenic environ-
ment’, defined as an environment that facilitates increased intake of en-
ergy dense food and sedentary life style, is the culprit. Is the levelling off 
in prevalence due to a concurrent levelling off in exposure to the causes 
or is it due to some additional factors opposing the still operating causes? 
Has the history of the obesity epidemic shown similar irregularities be-
fore, and, if so, what can we learn from these? Is the rising prevalence due 
to increasing incidence and/or prolonged duration of the condition, and is 
the levelling off due to opposite changes? Are the changes in prevalence 
reflecting effects specific to the calendar period, to particular age groups, 
or to particular birth cohort? Are the changes in prevalence affecting the 
different types of obesity, i.e. general, abdominal and peripheral obesity, 
equally? The answers to these questions have obvious implications for 
where to look for the causes of the changes as well as for the prediction 
of the future development of the obesity epidemic. There seems to be no 
reasons to slow down researching causes of obesity and how to prevent 
and treat the condition.

Conflict of interest: See http://www.ipm.regionh.dk/person/tias/tiasbio.
htm, where industrial collaborations are listed. Funding: This research 
is supported by a grant from the Danish Strategic research Council to 
establish The Danish Obesity Research Centre, DanORC (see http://
www.danorc.dk/) 
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T2:RS3.2

Is obesity an increasing health problem in the aging 
population?

Visser, M.1,2

1	�Institute of Health Sciences, Faculty of Earth and Life Sciences,  
VU University Amsterdam, the Netherlands

2	�EMGO Institute, VU University Medical Center, Amsterdam,  
the Netherlands

The presentation will start with an overview of the current prevalence 
and recent trends in overweight and obesity in older Europeans. Na-
tional data show that the prevalence of overweight and obesity is highest 
in older persons compared to any other age group. Furthermore, Dutch 
data from a representative sample of older persons showed that the 
prevalence of obesity of men and women aged 55-65 years has increased 
from 9.5% and 20.5% in 1992/93 to 18.4% and 27.5% in 2002/03.
In the second part of the presentation some of the negative health conse-
quences of obesity in old age will be discussed, including mobility limita-
tions, pain and incontinence. 
In the final part of the presentation results from the Longitudinal Aging 
Study Amsterdam will be presented on body weight perception, attitude 
and weight loss strategies among older overweight persons. The results 
show that most of the overweight persons perceive themselves as over-
weight. Of the overweight persons less than 10% is satisfied with their 
body weight, a majority prefers a smaller body size and about a third 
actively tries to lose weight. Of those who try to lose weight, only 40% 
used the optimal strategy of eating less and being more physically active. 
These results suggest many older persons consider their overweight a 
problem and use potentially harmful strategies to lose weight. 
This presentation will clearly show that more attention towards preven-
tion and treatment of obesity in old age is necessary.

Conflict of interest: None. Funding: The LASA study is financially sup-
ported by the Dutch Ministry of Public Health, Welfare and Sports.

T2:RS3.3

Twenty-five year trends in body mass index by education 
and income in Finland

Prättälä, R.1; Sippola, R.1; Lahti-Koski, M.1,2; Laaksonen, M.3; 
Mäkinen, T.1; Roos, E.4 
1	National Public Health Institute, Helsinki, Finland
2	Finnish Heart Association, Helsinki, Finland
3	University of Helsinki, Helsinki, Finland
4	Folkhälsan Research Center, Helsinki, Finland

Introduction: Socioeconomic gradient in obesity is amply documented. 
However, the relative contribution of different socioeconomic indicators 
over time is less well known. The aim of this study was to investigate the 
effects of education and income on body mass index (BMI). Especially, 
we studied whether the associations varied across the years from the late 
1970’s to the early 2000’s.
Methods: Data were derived from nationwide health behavioural sur-
veys carried out annually since 1978. This study comprises 25-year data 
(1978-2002) including 24584 men and 25339 women aged 25-64 years. 
BMI was based on self-reported weight and height. Education in years 
was obtained from the questionnaire and household income per con-
sumption unit from the national tax register. Both education and income 
was divided into gender-specific tertiles per study year. Log-linear re-
gression analysis was applied.
Results: In men, education had an inverse and stable association with 
BMI. The most prominent increase in BMI took place in low educated 
men with the highest income. In women, education showed a stronger 
inverse association with BMI. In all educational groups, women with the 
highest income had the lowest BMI. 
Conclusion: The socioeconomic gradient, regardless of the indicator 
used, has stayed stable in women, whereas in men, the effect of income 
on BMI in men with low education has become more important.

Research relating to this abstract was funded by Academy of Finland.

T2:RS3.4

Trends in Maternal Obesity and Health Inequalities in a 
Nationally Representative Sample of 619,323 Births in 
England, UK, 1989-2007

Heslehurst, N.1; Rankin, J.2; Wilkinson, J.3; Summerbell, C.D.4 
1	University of Teesside, Middlesbrough, England
2	Newcastle University, Newcastle, England 
3	The North East Public Health Observatory, Stockton-on-Tees, England 
4	Durham University, Stockton-on-Tees, England 

Introduction: There is an absence of national statistics for maternal obes-
ity in the UK. This study is the first to describe a nationally representa-
tive maternal obesity research dataset in England. 
Methods: The study was carried out over 2 years, and incorporated an 
audit of data collection practice in all 243 maternity units in England to 
establish availability of electronic data required (89% response). 34 ma-
ternity units were sampled. The population demographics were national-
ly representative when compared with national census data. Retrospec-
tive data from 1989-2007 were collated, and included 619,323 deliveries. 
Trends in 1st trimester maternal obesity incidence (BMI>30kg/m2) were 
calculated using Chi2. Demographics of “at risk” women were tested for 
multicollinearity and logistic regression adjusted for all demographics as 
confounders. 
Results: Maternal obesity is significantly increasing over time, having 
more than doubled from 7.6% to 15.6% (p<0.001, figure 1). There are 
increased odds of being obese with increasing age (1.02, 95% C.I. 1.02, 
1.02), parity (1.17, 95% C.I. 1.16, 1.18), black ethnic group (1.78, 95% C.I. 
1.70, 1.87), and deprivation (2.20, 95% C.I. 2.13, 2.28). 

Figure 1: Change in Maternal 1  Trimester BMI Distribution 198

Figure 1: Change in Maternal 1st Trimester BMI Distribution 1989-2007

Conclusion: The increase in maternal obesity has consequences for the 
health of mothers, infants, and service providers, yielding an additional 
of 47,500 women per year requiring high dependency care in England 
(92,500 women in 2007 compared with 45,000 in 1989). The demograph-
ics of women most at risk highlight health inequalities associated with 
maternal obesity which needs to be addressed.

Funding: Research relating to this abstract was funded by the University 
of Teesside.
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T2:RS4 – New determinants of obesity

T2:RS4.1

The impact of sleep loss on obesity and diabetes risk

Spiegel, K.1; Tasali, E.2; Leproult, R.2; Van Cauter, E.2

1	INSERM U628 / Université Claude Bernard de Lyon, Lyon, France
2	Department of Medicine, University of Chicago, Chicago, USA

Chronic sleep loss due to voluntary bedtime restriction is increasingly 
common in modern societies. Interestingly, this behavior has developed 
over the same time period as the recent epidemic of metabolic condi-
tions. In laboratory studies of healthy young lean men submitted to sleep 
restriction for 2 to 6 days, marked alterations in glucose metabolism in-
cluding decreased glucose tolerance, impaired ß-cell function, reduced 
non-insulin dependent glucose utilization, and decreased insulin sensitiv-
ity have been demonstrated. The neuroendocrine regulation of appetite 
was also affected and included a down-regulation of the satiety hormone 
leptin and an up-regulation of the appetite-stimulating hormone ghrelin. 
Importantly, these neuroendocrine abnormalities were correlated with 
increased hunger and appetite, which may lead to overeating and weight 
gain. Recently, marked alterations in glucose metabolism were observed 
after experimental induction of a high degree of sleep fragmentation 
and low amounts of slow wave sleep, without changes in sleep duration. 
These results indicate that reduced sleep quality per se may also play a 
role in the pathophysiology of diabetes. Consistent with these findings, 
an ever-increasing number of cross-sectional and prospective epidemio-
logic studies have provided evidence for an association between short 
and/or poor sleep, and the prevalence or incidence of obesity and dia-
betes, after controlling for various confounders. In conclusion, chronic 
sleep loss and/or poor sleep, conditions that affects millions of individu-
als, may be important but widely underestimated risk factors for obesity 
and diabetes. Strategies to improve sleep duration and quality should be 
considered to prevent or delay the development of these diseases.

Conflict of interest: None Disclosed. Funding: Research relating to this 
abstract was supported by US National Institute of Health grants P01 
AG-11412, R01 HL-075079, P60 DK-20595, R01 DK-0716960, R01 
HL-075025 and M01 RR000055, by Belgian “Fonds de la Recherche 
Scientifique Médicale” (FRSM-3.4583.02) and “Fonds National de la 
Recherche Scientifique” (FNRS), and by INSERM U628 and Claude 
Bernard University of Lyon, France .

T2:RS4.2

Environmental temperature and obesity

Van Marken Lichtenbelt, W.
Department of Human Biology, Nutrition and Toxicology Research 
Institute Maastricht (NUTRIM), Maastricht University Medical Center, 
The Netherlands

There is need for information on environmental forces that cause the 
gradual weight gain in the population. An overlooked but potentially im-
portant factor is the reduction in variability in ambient temperature. Tra-
ditionally, offices and houses are designed for maximal thermal comfort 
within the thermal neutral zone (TNZ). However, exposure to ambient 
temperatures above or below the TNZ increases energy expenditure. 
The effect of warm environments on energy balance has not received 
much attention in the past years. However, on the effect of temperature 
reduction much information has been gathered. Several studies have 
confirmed that humans show significant (mild) cold induced thermogen-
esis, i.e. without shivering. The individual variation in CIT is large. There 
are indications that CIT is reduced in obese subjects. Tissues shown to be 
involved in adults are skeletal muscle and brown adipose tissue (BAT). 
The most likely cellular mechanism in both tissues is mitochondrial un-
coupling. Evidence for the involvement of skeletal muscle comes from 
cellular respiration analyses, showing the level of mitochondrial uncou-
pling is related to whole body CIT. Evidence that BAT may be an organ 

of physiological importance in adults comes from nuclear medicine stud-
ies using PET/CT scans, and results from uncoupling protein-1 immun-
ofluorescence assays.
Recent studies on molecular level have identified a mechanism by which 
PRDM16 (a zinc-finger protein selectively expressed in BAT) can induce 
BAT gene expression while suppressing WAT gene expression, control-
ling the switch from WAT to BAT. Moreover, it was shown that brown 
adipose tissue is more related to skeletal muscle than to white adipose 
tissue. Such factors provide insight into the stem cell origins that lead to 
brown fat formation and will likely act as targets for obesity-associated 
therapeutics. It also indicates the importance of both BAT and skeletal 
muscle as tissues involved in cold induced thermogenesis.

T2:RS4.3

High levels of physical activity can attenuate the effect 
of FTO (fat mass and obesity associated) gene variant on 
obesity

Vimaleswaran, K.S.1; Li, S.1; Zhao, J.H.1; Luan, J.1;  
Luben, L.N.2; Bingham, S.A.2; Khaw, K.T.2; Ekelund, U.1;  
Wareham, N.1; Loos, R.J.F.1

1	�MRC Epidemiology Unit, Institute of Metabolic Science, Cambridge, 
UK

2	�Department of Public Health and Primary Care, Institute of Public 
Health, University of Cambridge, Cambridge CB2 0SR, UK

Introduction: Variants in the FTO gene are known to contribute to obes-
ity risk. We examined whether physical activity attenuates the effects of 
FTO variants on BMI and waist circumference (WC) in the EPIC Nor-
folk Study, a large-scale population-based cohort. 
Methods: We genotyped the FTO variant, rs1121980 (MAF:43%), in 
20,374 participants (39-79 years) of European descent. Height and 
weight were measured to calculate BMI. Physical activity (PA) was as-
sessed by a validated self-reported questionnaire and categorised into 4 
groups based on occupational and leisure PA (inactive, moderately inac-
tive, moderately active and active). The association between the FTO 
variant and BMI and WC was tested using mixed linear models assuming 
an additive effect and adjusted for age, sex and PA, with the variant-PA 
interaction term included in the model. 
Results: The risk (T)-allele of rs1121980 was significantly associated with 
BMI (p=2.0E-24, 0.31 kg.m-2 increase per allele) and WC (p=2.8E-22, 
0.77 cm increase per allele). Interestingly, we found that PA attenuated 
the effect of the rs1121980 on both BMI and WC. While the risk-allele 
increased BMI with 0.25 kg.m-2 per allele in active individuals, the in-
crease in BMI was (pinteraction=0.004) more pronounced (76%) in those 
individuals categorised as inactive (0.44 kg.m-2 per risk allele). We ob-
served similar effects for WC (pinteraction=0.02), where in active individuals, 
the risk-allele increased WC with 0.64 cm, while in inactive individuals, 
the risk-allele increased WC with 1.04 cm per allele. 
Conclusion: Our results show that PA can attenuate the effect of FTO 
rs1121980 genotype on BMI and WC. 

Conflict of interest: None. Funding: The EPIC Norfolk Study is funded by 
Cancer Research, United Kingdom, and the Medical Research Council.
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T2:RS4.4

Mediterranean diet and prospective weight gain in  
participants of the EPIC-PANACEA project

Romaguera, D.1*; Vergnaud, A.C.1; Mouw, T.1; May, A.M.2; 
Bamia, C.3; Slimani, N.4; Peeters, P.H.M.1,2; Norat, T.1 on behalf 
of EPIC-Panacea. 
1	�Department of Epidemiology & Public Health, Imperial College  
London, United Kingdom

2	�Julius Centre for Health Sciences and Primary Care, University  
Medical Centre Utrecht, Utrecht, The Netherlands

3	�Department of Hygiene, Epidemiology, and Medical Statistics,  
Medical School, University of Athens, Athens, Greece

4	�International Agency for Research on Cancer (IARC-WHO),  
Lyon, France

*Contact email address: d.romaguera-bosch@imperial.ac.uk

Introduction: Greater adherence to a Mediterranean diet has been as-
sociated with a reduced risk of developing chronic diseases. However, no 
large prospective study has assessed whether this dietary pattern may be 
also protective against the development of obesity. 
Objective: To assess the association between adherence to a modified 
Mediterranean diet, and prospective weight change in European men 
and women. 
Methods: 366,494 individuals (71.8% women) aged 25-70 years from 
10 European countries participated in the EPIC-PANACEA project. 
Diet was assessed at baseline using detailed validated country-specific 
questionnaires, and a modified-Mediterranean Diet Score (mMDS) was 
constructed (including high consumption of vegetables, legumes, fruits & 
nuts, cereals, fish & seafood, and unsaturated: saturated fatty acids ratio; 
moderate alcohol intake; and low consumption of meat & meat products, 
and dairy products). Weight was measured at baseline, and self-reported 
after a mean follow-up time of 5 years. The association between mMDS 
and annual weight change (kg) was modelled through mixed-effects lin-
ear regression, controlling for potential confounders. 
Results: Greater adherence to the Mediterranean diet was significantly 
associated with lower annual weight gain in both men (P = 0.001) and 
women (P = 0.042). There was no evidence of heterogeneity among cen-
tres, age groups or baseline body mass index. 
Conclusion: These results support that Mediterranean dietary patterns 
can be promoted as a way of maintaining a healthy weight throughout 
adulthood. 

Conflicts of Interest: none declared. Funding: Research relating to this 
abstract was funded by the European Union, in the framework of the 
Public Health Programme (project number: 2005328).

Track 3: Integrative Metabolism and Homeostasis
T3:RS1 – Obesity and the Gut

T3:RS1.1

Control of the inflammatory tone by gut flora during 
obesity

Burcelin, R.; Luche, E. 
Inserm U858, hospital Rangueil Toulouse., France.

Obesity is characterized by an increased inflammatory tone in adipose 
tissues. This local inflammation has been suggested to be associated with 
the enlargement of the adipose depots and the induction of insulin re-
sistance. We have recently demonstrated that the origin of inflammation, 
during a fat-enriched diet, was associated with dramatic changes in the 
metagenomic profile of intestinal microflora. A high-fat feeding (HFD) 
increased the gram negative to gram positive ratio in the gut leading 
to an increased metabolic endotoxemia i.e. the plasma concentration of 
LPS which originates from gut flora. We showed that a continuous subcu-
taneous infusion of low dose LPS increased the count of adipose cells of 
smaller size when compare to what observed in saline infused mice. The 

effect of LPS and of a high-fat diet was totally prevented in LPS recep-
tor CD14 knockout mice. In addition, an antibiotic treatment reduced 
the impact of HFD on the development of inflammation and obesity. 
To address whether cells in the fat pads could be directly targeted by 
LPS/CD14 pathway we grafted CD14 knockout mice with fat pads from 
wild type and CD14 knockout mice. The data showed that adipose tissue 
inflammation, infiltration, energy metabolism and the antigenic profiles 
of cells from the stroma vascular fraction were targeted by metabolic en-
dotoxemia. Therefore, adipose tissue plasticity during HFD requires the 
direct targeting of the adipose fat pads by LPS from intestinal microflora. 
Hence, the control of the latter by pro- or pre-biotic treatment could 
reduce the development of obesity. 

T3:RS1.2

Nutrient sensing in the gut

Grundy, D.
Department of Biomedical Science, The University of Sheffield,  
Sheffield, UK 

The gastrointestinal tract must balance two ostensibly conflicting tasks: 
absorption of nutrients and protection against potential harmful patho-
genic or antigenic material. Critical for both is the ability to sense lumi-
nal content and the orchestration of secretory and motor activity appro-
priate for either digestion and absorption or dilution and elimination. 
Recent evidence suggests that the former is linked to mechanisms that 
control food intake by a complex system of neural and hormonal control 
mechanisms. In this respect the GI tract has a rich sensory innervation 
conveying information to the CNS relating to the physical and chemical 
composition of gut contents, much of it below the level of consciousness. 
Entero-endocrine cells in the gastrointestinal mucosa are critical for sen-
sory transduction from the lumen to the sensory endings in the lamina 
propria with a number of mediators released in response to specific 
macromolecules. CCK released in response to luminal fat and protein 
digestion products acting on CCK1 receptors on vagal mucosal afferents 
represents the best understood of the satiety signals. 5-HT is released by 
enterotoxins and acts via 5-HT3 receptors to trigger nausea and vomit-
ing. However, there is strong evidence that 5-HT may also contribute to 
glucose-sensing. Other signalling peptides include leptin, ghrelin, orexin, 
GLP-1 and peptide YY with recent evidence suggesting integration at 
the level of the vagal afferent neuron. In this respect nodose neurones 
co-expresses a variety of the receptors that mediate signalling and the 
relative expression of these receptors alters with nutritional status. These 
mechanisms integrate nutrient signals to ensure fine-tuning of GI func-
tion and regulated food intake.

T3:RS1.3

The effect of site and length of small intestine exposed 
to fat on satiety, energy intake and satiety hormones in 
humans

Maljaars, P.W.J.1; Peters, H.P.F.2; Haddeman, E.2; Masclee, A.A.M.1

1	University Hospital Maastricht, Maastricht, The Netherlands
2	Unilever R&D Vlaardingen, Vlaardingen, The Netherlands

Introduction: The site of fat delivery affects hunger and food intake, but 
animal data suggest that the length of intestine exposed to fat might also 
be important. We tested if increased luminal surface exposed to fat de-
creases hunger and food intake, versus oral consumption or ileal infu-
sion.
Methods: 15 volunteers intubated with a naso-ileal tube received 4 isoca-
loric treatments in balanced order on consecutive days. The oral (Oral) 
control was a Slim∙Fast meal replacer (MR) containing 6 g of oil ingested 
at t=0 min, with saline infusion at t=30-120 min. Experimental treatments 
were a fat-free MR at t=0, with either 6g oil delivered sequentially (Seq: 
2g duodenal t=30-60, 2g jejunal t=60-90, 2g ileal t=90-120 min), simulta-
neously (Sim: 2g each to all 3 sites t=30-120 min), or ileal only (Ileum: 6g 
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t=30-120 min). Plasma (in n=9 subset) CCK, GLP-1, PYY, glucose, insu-
lin, gastric emptying (13C-breath test) and hunger were measured until 
t=180 min, when ad libitum food intake was assessed.
Results: Ileum and Sim both reduced hunger versus Oral (P<0.05). Only 
Ileum reduced food intake versus Oral (P<0.01). Gastric emptying did 
not differ between treatments. During and after infusion none of the 
plasma values differed between treatments, except for GLP-1 at t=120 
and 180 min when GLP-1 was 70-75% higher after Sim as compared to 
Oral (P<0.05).
Conclusions: Hunger and food intake are most potently reduced after 
ileal fat delivery. Hunger-suppressing effects of increased luminal sur-
face exposed to fat are only observed when fat is delivered simultane-
ously to different intestinal sites.

Funding/Conflict of Interest: Research was funded by Unilever, a commer-
cial manufacturer of meal replacers

T3:RS1.4

Role of gut microbiota in energy metabolism and obesity 
development in mice

Fleißner, C.K.1; Hübel, N.1; Loh, G.1; Blaut, M.1; Klaus, S.1
1	German Institute of Human Nutrition, Potsdam Rehbrücke, Germany

Introduction: Comparisons of germfree (GF) and conventional (C) 
mice suggest that the presence of an intestinal microbiota is required 
for the development of diet induced obesity (Bäckhed et al., 2007). Two 
groups of bacteria seem to play an important role in the regulation of 
body weight, the Bacteroidetes and the Firmicutes (Ley et al., 2005).
Methods: GF and C mice were fed semi synthetic diets differing in their 
macronutrient composition. Changes in weight, energy homeostasis and 
in the intestinal microbiota were monitored. In faeces of C mice Bacter-
oidetes were detected with the oligonucleotide probe Bac303, and Firmi-
cutes with Erec482 and Lab158. On a molecular level we studied the in-
fluence of colonization on the expression of the fasting induced adipose 
factor (fiaf) in intestinal epithelium, adipose tissue and liver. 
Results: Surprisingly, GF mice gained body weight and fat on the semi 
synthetic high fat diet. They showed a higher energy intake and lower 
energy expenditure than C mice. We could reproduce the decrease in 
fiaf mRNA levels in intestinal epithelium of C compared to GF mice 
observed by Bäckhed et al.. Yet, on the protein level no decrease in in-
testinal epithelium or plasma was detectable. In faeces of C mice the 
percentage of bacteria detectable with the three oligonucleotide probes 
decreased from 70% to around 25% after the switch to semi synthetic 
diets. 
Conclusion: Germfree mice are not generally protected against diet in-
duced obesity. The role of intestinal fiaf in energy metabolism and fat 
accumulation should be revisited. 

T3:RS2 – Obesity and inflammation

T3:RS2.1

Novel adipokines and inflammation

Trayhurn, P.
Obesity Biology Research Unit, University of Liverpool, Liverpool, U.K.

White adipose tissue is a major endocrine and secretory organ, with 
white adipocytes releasing a wide range of protein factors and signals. 
These adipokines are highly diverse in structure and function. The func-
tions encompass appetite control, glucose tolerance, blood pressure reg-
ulation, lipid metabolism and angiogenesis. A number of adipokines are 
directly linked to immunity and the inflammatory response, and these 
include key cytokines (e.g. TNFα, IL-1β, IL-6), chemokines (e.g. MCP-1, 
MIF), acute phase proteins (e.g. haptoglobin, serum amyloid A) and in-
flammation-related factors such as adiponectin and VEGF. The synthesis 
and release of inflammatory adipokines rises markedly as adipose tissue 

mass expands in obesity (with the exception of adiponectin which has 
an anti-inflammatory action), and the tissue contributes to the state of 
chronic mild inflammation that characterises the disorder. Several novel 
inflammation-related adipokines, or putative adipokines, have recently 
been identified, and these include chemerin, IL-18, NGF and members 
of the matrix metalloproteinase family (e.g. MMP1). In some cases, such 
as Il-18 and IL-33, gene expression is apparent but evidence that the 
encoded protein is secreted from adipocytes is equivocal. It is considered 
that the inflammatory response in adipose tissue underlies the develop-
ment of the metabolic syndrome and other obesity-associated diseases, 
with several inflammation-related adipokines being directly linked to in-
sulin resistance. The basis for inflammation in adipose tissue in obesity is 
uncertain, but we have argued that a key factor is local hypoxia as tissue 
mass expands, large adipocytes becoming O2-deprived as their distance 
from the vasculature increases.

Funding related to this abstract was received from the BBSRC (U.K.).

T3:RS2.2

Inflammatory modulators of the metabolic syndrome

Kihara, S.
Department of Metabolic Medicine, Graduate School of Medicine, 
Osaka University

Introductioin: Metabolic syndrome is the most common disorder as-
sociated with coronary artery disease (CAD) based on visceral fat ac-
cumulation. To elucidate the molecular link between visceral fat and 
metabolic syndrome, we analyzed the expressed genes of human visceral 
fat tissue and found adiponectin, in addition to known proinflammatory 
molecules. 
Methods and Results: Hypo-adiponectinemia was observed in patients 
with obesity, type 2 diabetes, hypertension and CAD. The genetic hypo-
adiponectinemia, I164T mutation, was associated with increased CAD 
prevalence and the phenotype of metabolic syndrome independent of 
obesity. In addition, plasma adiponectin levels inversely correlated with 
C-reactive protein and the metabolites of lipid peroxide in patients with 
CAD and obesity, suggesting that hypo-adiponectinemia is associated 
with systemic inflammatory response. 
To elucidate the causal relationship between hypo-adiponectinemia and 
metabolic syndrome, we generated adiponectin deficient (KO) mice, and 
challenged KO mice with atherogenic diet and the models of metabolic 
syndrome-related diseases, acute coronary syndrome (ACS), chronic 
kidney disease (CKD) and nonalcoholic steatohepatitis (NASH). KO 
mice developed diabetes and hypertension on a high-fat/ high-sucrose 
diet and a high-salt diet, respectively. In ACS model, KO mice resulted 
in increased infarct size and tumor necrosis factor-alpha expression. In 
CKD model, urinary albumin excretion and tubulointerstitial fibrosis 
were worse in KO mice. In NASH model, hepatic steatosis was enhanced 
to a greater extent in KO mice. Adiponectin supplementation attenuated 
these abnormalities in KO mice.
Conclusion: Adiponectin is the key mediator of inflammation, and a 
therapeutic strategy to increase plasma adiponectin should be useful in 
metabolic syndrome-related disorders. 

Conflict of Interest: None Disclosed. Funding: No Funding.
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T3:RS2.3

Exposure to low barometric pressure mimics obesity- 
induced hypoxia, inflammation and macrophage  
infiltration in Wistar rat adipose tissue. 

Naour, N.1; Malgoyre, A.2; Darakhshan, F.1; Dalmas, E.1;  
Simler, N.2; Koulmann, N.2; Clément, K.1; Bigard, A.X.2; 
Guerre-Millo, M.1
1	�INSERM U872, CRC, Université Pierre et Marie Curie, F-75006 Paris, 
France

2	�Centre de Recherches du Service de Santé des Armées,  
F-38702 La Tronche, France

Introduction: The factors driving obesity-induced massive macrophage 
recruitment in the adipose tissue are poorly defined. A role for hypoxia 
has been suggested in obese humans and rodents. Here, we exposed nor-
mal rats to low barometric pressure to discriminate the role of hypoxia 
from obesity. 
Methods: Wistar rats were exposed to a simulated altitude of 5,500m in 
a hypobaric chamber for up to 3 weeks. Pimonidazole labeling was used 
for the detection of tissue hypoxia. Semi-quantitative RT-PCR-based 
gene expression analysis was performed in epidydimal and retroperito-
neal adipose tissue pads. The number of CD68+ macrophages per 100 
adipocytes was quantified on adipose tissue slides.
Results: Pimonidazole positive areas were detected in adipose tissue 
as early as 6 h of ambient hypoxia. Tissue hypoxia was confirmed by a 
marked induction of known hypoxia-responsive genes, including VEGF 
(10-fold), GLUT1 (4-fold) and AngPTL4 (5-fold). Hypoxia was associ-
ated with an increased expression of several inflammatory genes. MCP-1 
(9-fold), IL-1β (12-fold) and MMP9 (18-fold) were among the most up-
regulated genes. In contrast, expression of lipogenic genes and adipose 
cell size were reduced by hypoxia. Macrophages were virtually absent 
in normoxic rats and increased to 7 per 100 adipocytes after 3 weeks of 
hypoxia.
Conclusion: These data suggest that hypoxia induces adipose tissue in-
flammation, leading to an infiltration of macrophages and potentially 
other immune cells, even when adipose cell size is not increased; howev-
er, the relatively low number of macrophages in hypoxic rat adipose tis-
sue suggests that additional signals, possibly driven by adipocyte hyper-
trophy, are involved in obesity.

Conflict of interest: None Disclosed. Funding: No Funding.

T3:RS2.4

Targeting osteopontin improves obesity-induced adipose 
tissue inflammation and insulin resistance

Kiefer, F.W.1; Todoric, J.1; Gollinger, K.1; Weichhart, T.2; Zeyda, 
M.1; Stulnig, T.M.1

Clinical Divisions of 1Endocrinology and Metabolism and 2Nephrology 
and Dialysis, Department of Internal Medicine III, Medical University 
of Vienna, Währinger Gürtel 18-20, A-1090 Vienna, Austria

Introduction: Obesity is associated with a state of chronic low-grade 
inflammation mediated by macrophage accumulation in adipose tissue 
(AT), which appears to underlie obesity-induced metabolic deteriora-
tion including insulin resistance and type 2 diabetes. Osteopontin (OPN) 
is an inflammatory cytokine, the expression of which is strongly upregu-
lated in the AT upon obesity. Here we studied two murine models to 
examine the role of OPN in obesity-induced inflammation and insulin 
resistance.
Methods: Wild-type (WT) and OPN deficient mice (OPN-/-) were placed 
for 24 weeks on high-fat (HF) and low-fat diet. Another group of HF-fed 
WT mice were intravenously treated or not with an OPN neutralizing 
antibody. Insulin tolerance and inflammatory alterations in AT and liver 
were assessed.
Results: After HF-feeding, OPN-/- mice displayed markedly improved 
insulin sensitivity compared with their WT littermates. Strikingly, inter-
ference with OPN action by a neutralizing antibody for only five days 
significantly improved insulin sensitivity in diet-induced obese mice. 

Anti-OPN treatment attenuated AT macrophage infiltration and inflam-
matory gene expression and significantly reduced c-Jun NH2-terminal 
kinase phosphorylation. Moreover, anti-OPN treated obese mice exhib-
ited decreased gene expression of hepatic inflammatory proteins and 
gluconeogenic enzymes. 
Conclusion: These findings demonstrate that both genetic OPN defi-
ciency and antibody-mediated neutralization of OPN action improve 
insulin sensitivity in diet-induced obesity. OPN neutralization abrogates 
obesity-associated AT and liver inflammation and reverses diet-induced 
insulin resistance. Hence, targeting OPN could provide a novel approach 
for the treatment of insulin resistance and related metabolic disorders.

This work was supported by the Austrian Science Fund (P18776-B11, and 
as part of the CCHD doctoral program, W1205-B09), and by the 7th 
Framework Programme of the European Commission (grant no 201608; 
all to T.M.S.).

T3:RS3 – Substrate metabolism

T3:RS3.1

Is lipid oxidation in skeletal muscle impaired with  
obesity?

Houmard, J.A.
East Carolina University, Greenville, North Carolina, USA

Introduction: With the increasing prevalence of obesity, it is paramount 
to determine mechanisms that are linked with a propensity for weight 
gain. Our hypothesis to be tested was that in obese individuals there is a 
decrement in the ability to oxidize lipid in skeletal muscle which may in 
turn promote insulin resistance and weight gain.
Methods: Lipid oxidation was determined in human skeletal muscle with a 
variety of methods (muscle strip incubations, muscle homogenates, prima-
ry human skeletal muscle cells) in lean, obese, and very obese (BMI > 40) 
subjects. Lipid oxidation in muscle was also determined before and after 
interventions such as weight loss, exercise training, and a high-fat diet.
Results: The ability to oxidize lipid was depressed in skeletal muscle 
from extremely obese (BMI >40) individuals. This reduction was also 
apparent in primary muscle cell cultures from extremely obese donors 
and remained evident after pronounced (50 kg) weight loss (gastric by-
pass surgery) but was reversed with 10 days of exercise training. The in-
crease in lipid oxidation with exercise may be associated with increased 
expression of PGC-1α. During a high fat diet, mRNA linked with lipid 
oxidation were not up-regulated as robustly as in lean individuals, which 
suggest a possible mechanism involving signaling pathways. 
Conclusions: Lipid oxidation in human skeletal muscle appears to be im-
paired in extremely obese individuals. This defect can be corrected with 
exercise training but not weight loss. The cellular mechanisms linked 
with this reduction and the efficacy of exercise training remains to be 
determined. 

Conflict of Interest: None. Funding: Funding for these studies was provided 
by NIH Grants NIDDK RO1-DK56112 and NIA RO1-AG025205.

T3:RS3.2

The physiological function of metabolic lipases in adipose 
and non-adipose tissues: Lessons from mutant mouse 
models.

Zechner, R.
Graz University, Graz, Austria

Metabolic lipases catabolize stored fat in adipose and non-adipose tis-
sues, a process called lipolysis. The released fatty acids are subsequently 
utilized as energy substrates, for lipid resynthesis, or the generation 
of lipid signaling metabolites. Currently three enzymes with an estab-
lished role in lipolysis are known, adipose triglyceride lipase (ATGL), 
hormone-sensitive lipase (HSL), and monoglyceride lipase (MGL). The 

D
ow

nl
oa

de
d 

by
: 

D
ea

ki
n 

U
ni

ve
rs

ity
12

8.
18

4.
18

8.
20

 -
 5

/1
4/

20
14

 2
:2

7:
06

 A
M



16 Obesity Facts 2009;2(suppl 2):1–256 Abstracts

phenotypical characterization of mutant mouse lines lacking ATGL and/
or HSL provided important insights into the tissue-specific role of these 
enzymes. Apparently the lipolytic catabolism of stored lipid droplets is 
not only of central importance in adipose tissue because defective lipoly-
sis due to ATGL and/or HSL deficiency affects lipid- and energy metab-
olism also in many non-adipose tissues. The presentation will summarize 
the most important recent findings on tissue-specific effects in response 
to ATGL or HSL deficiency.

T3:RS3.3

Dietary fat storage in adipose tissue is not upregulated in 
overweight men: studies in the postprandial state over 
24 h

Hodson, L.; McQuaid, S.; Ruge, T.; Humphreys, S.; Milne, R.; 
Fielding, B.; Frayn, K.; Karpe, F.
Oxford Centre for Diabetes, Endocrinology and Metabolism,  
University of Oxford, United Kingdom.

Introduction: During the postprandial period subcutaneous adipose tis-
sue (AT) stores dietary fat. It is uncertain whether the processes leading 
to storage of fatty acids (FA) in AT are similar in lean and overweight 
individuals. 
Methods: Abdominal subcutaneous AT FA handling was studied over 
24h in 14 age-matched healthy males (seven overweight) using stable-
isotope-labelled FA and arterio-venous difference techniques. Three 
sequential, isocaloric and macronutrient-identical meals were fed 5h 
apart. 
Results: The efficiency of AT FA uptake increased with each meal in lean 
compared to overweight males. The fractional extraction of chylomi-
cron-TG increased in lean but not overweight males (20±4 to 51±9% 
(P=0.027) and 37±12 to 35±9% first to last meal, lean and overweight, 
respectively). With sequential meals, lipoprotein lipase rate of action in-
creased 1.5 fold in lean (P<0.05) but was unchanged in overweight males. 
AT spillover of chylomicron-derived FAs was remarkably low in over-
weight males (approximately 3%), whereas lean males showed a marked 
decrease (20 to 6% P=0.03) with sequential meals. 
Conclusion: Lean as compared to overweight males show considerable 
induction of fat storage capacity in subcutaneous AT. The inability to 
enhance AT FA uptake after sequential meals in overweight males may 
expose other tissues to excess FAs leading to ectopic fat deposition.

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by the British Heart Foundation.

T3:RS3.4

Effect of dietary fat modification on skeletal muscle fatty 
acid handling in the metabolic syndrome; a stable isotope 
approach

Van Hees, A.M.J.1; Saris, W.H.M.1; Hul, G.B.1; Schaper, N.C.2; 
Timmerman, B.E.2; Roche, H.M.3; Blaak, E.E.1; for the LIPGENE 
Consortium.
1	Maastricht University, Maastricht, The Netherlands
2	University Hospital Maastricht, Maastricht, The Netherlands
3	University College Dublin, Dublin, Ireland

Introduction: In the metabolic syndrome (MetS), increased fat storage 
in ‘non-adipose’ tissue like skeletal muscle may be related to insulin re-
sistance (“lipid overflow” hypothesis). Therefore, we aimed to examine 
the effects of chronic dietary fat modification on the capacity of skeletal 
muscle to handle dietary and endogenous fatty acids (FA). 
Methods: In a sub-cohort of the LIPGENE study, 39 men (58±2yr, BMI 
30.3±0.7kg/m2) with the MetS were randomly assigned to one of four 
diets for 12 weeks: a high-fat saturated fat diet (HSFA, n=9), a high-fat 
mono-unsaturated fat diet (HMUFA, n=10), and 2 low-fat high-com-
plex carbohydrate diets (LFHCC, n=10), one supplemented with 1.24g/d 
DHA/EPA (LFHCCn-3, n=10). Effects on fasting and postprandial skel-
etal muscle FA handling were examined by measuring arterio-venous 

differences across skeletal muscle. [2H2]-palmitate was infused intrave-
nously to label endogenous fat in the circulation and subjects received 
a high-fat mixed meal (2.6MJ, 61E%fat) containing [U-13C]-palmitate to 
label chylomicron-TAG.
Results: Postprandial circulating TAG concentrations were significantly 
lower after dietary intervention in the LFHCCn-3 group than the HSFA 
group (ΔiAUC -139±67μmol*240min vs. 167±70μmol*240min, P=0.026), 
together with decreased concentrations of [U-13C]-labelled TAG, repre-
senting dietary FA. No differences were observed in skeletal muscle FA 
handling and glucose uptake between the diets. 
Conclusion: The LFHCCn-3 diet resulted in decreased postprandial 
TAG concentrations, explained by lower accumulation of dietary FA in 
the circulation. This is not accompanied by a higher clearance of dietary 
FA by skeletal muscle, suggesting that a higher uptake by adipose tissue 
or a lower intestinal TAG absorption may be responsible for this.

Conflict of Interest: None disclosed. Funding: Research relating to this ab-
stract was supported by Lipgene, an EU Sixth Framework Programme 
Integrated Project (Project number: FOOD-CT-2003-505944).

T3:RS4 – Food intake regulation

T3:RS4.1

Endocannabinoids and obesity

Pasquali, R. 
Div. of Endocrinology, Dept. Clinical Medicine, St. Orsola-Malpighi 
Hospital, University Alma Mater Studiorum, Bologna, Italy

Many different regulatory actions have been attributed to endocannabi-
noids, and their involvement in several pathophysiological conditions 
is under intense scrutiny. Cannabinoid receptors [cannabinoid recep-
tor type 1 (CB1) and CB2] participate in the physiological modulation 
of many central and peripheral functions. The ability of the endocan-
nabinoid system to control appetite, food intake and energy balance has 
recently received considerable attention, particularly in the light of the 
different modes of action underlying these functions. The endocannabi-
noid system modulates rewarding properties of food by acting at specific 
mesolimbic areas in the brain. In the hypothalamus, CB1 receptors and 
endocannabinoids are integrated components of the networks control-
ling appetite and food intake. Interestingly, the endocannabinoid system 
was recently shown to control several metabolic functions by acting on 
peripheral tissues such as adipocytes, hepatocytes, the gastrointestinal 
tract, the skeletal muscles and the endocrine pancreas. The relevance of 
the system is further strengthened by the notion that visceral obesity 
seems to be a condition in which an overactivation of the endocannabi-
noid system occurs, and therefore drugs interfering with this overactiva-
tion by blocking CB1 receptors are considered as potentially valuable 
candidates for the treatment of obesity and related cardiometabolic risk 
factors.

T3:RS4.2

Roles of taste in feeding and reward

Yamamoto,T.
Kio University, Nara, Japan

Palatability is one of the factors that regulate food and fluid intake and 
contributes to overconsumption in turn contributing to obesity. Taste 
is unique among sensory systems in its innate association with mecha-
nisms of reward and aversion in addition to its recognition of quality, 
e.g., sucrose is sweet and preferable, and quinine is bitter and aversive. 
Taste information is sent to the reward system and feeding center via 
the prefrontal cortices such as the mediodorsal and ventrolateral pre-
frontal cortices in rodents and the orbitofrontal cortex in primates. The 
amygdala, which receives taste inputs, also influences reward and feed-
ing. In terms of neuroactive substances, palatability is closely related to 
benzodiazepine derivatives and β-endorphin, both of which facilitate 
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consumption of food and fluid. The reward system contains the ventral 
tegmental area, nucleus accumbens and ventral pallidum and finally 
sends information to the lateral hypothalamic area, the feeding center. 
The dopaminergic system originating from the ventral tegmental area 
mediates the motivation to consume palatable food. Of six hypothalamic 
orexigenic neuropeptides, intracerebroventricular administrations of 
orexin, melanin-concentrating hormone (MCH) and neuropeptide Y 
(NPY) increased the intake of palatable saccharin solution. Drinking of 
saccharin in turn elevated the mRNA levels of orexin and NPY, but not 
MCH. Gastric motor responses were induced by central administration 
of orexin and NPY, but not MCH. These results suggest that the over-
consumption promoted by sweet and palatable tastes is attributed to the 
activation of the reward system and orexigenic neuropeptides, such as 
orexin and NPY, together with enhanced digestive functions.

Research relating to this abstract was partly funded by Ajinomoto Co. Ltd., 
Japan.

T3:RS4.3

Acute stress decreases food reward related activation in 
the brain

Born, J.M.1 2; Nieuwenhuizen, A.G.1 2; Lemmens, S.G.T.1 2; 
Formisano, E.3; Goebel, R.3; Westerterp-Plantenga, M.S.1 2 
1	�Human Biology, Maastricht University, Maastricht, The Netherlands
2	Top Institute Food and Nutrition, Wageningen, The Netherlands 
3	�Department of Cognitive Neuroscience, Maastricht University,  
Maastricht

Background: Stress results in overeating without affecting hunger, pos-
sibly by a changed rewarding value of food.
Hypothesis: Stress lowers the rewarding value of food.
Aim: Determine the effect of acute stress on food choice reward related 
brain activity.
Subjects: 10 females (BMI=21.5±2.2kg/m2, Age=24.3±3.5y).
Procedure: Fasted subjects came twice to randomly complete either the 
rest or stress (math-test) condition. Per session, two functional MRI 
scans were made, wherein the subjects chose breakfast/lunch (food imag-
es). The rewarding value of the food was measured as liking and wanting. 
Food characteristics (e.g. crispiness, fullness of taste etc.), energy intake, 
amount of each macronutrient chosen, plasma cortisol and VAS hunger 
and satiety were measured. 
Results: Fasted state was confirmed by low satiety and high hunger 
(10.0±10.3, 79.4±15.3 mmVAS). Breakfast energy intake (3±1MJ) and 
liking were equal in all conditions. Food wanting was lower at lunch 
(∆=-.3 items/category, p<.01). Breakfast decreased hunger and increased 
satiety at rest (-41.5, 50.6 mmVAS, p<.01). At lunch energy intake (-
1.1MJ), protein intake (-14.7g), cabohydrate intake (-32.7g) and puta-
men activity was lower (AUC=-.9%BOLD∙sec, all p<.05). Fat intake 
was not significantly different (-7.3, p=.4). The math-test led to stress 
(cortisol∆AUC=+2.2∙104nmol∙min/l, p<.05). Stress: Satiety was lower af-
ter breakfast (-8.0mmVAS, p<0.01). Lunch energy intake, protein intake 
and carbohydrate intake was no lower than at breakfast. Crispiness and 
fullness of taste were chosen more. Brain activity was reduced in reward-
areas: Amygdala, hippocampus and cingulate cortex (AUC=-4.7,-2.5, -
1.4 %BOLD∙sec, p<.05).
Conclusion: Reward signaling and reward sensitivity was significantly 
lower under stress.

Conflict of interest: None disclosed. Funding: Research relating to this 
abstract was funded by Top Institute Food and Nutrition, Wageningen, 
The Netherlands.

T3:RS4.4

Hepatic fructose-1,6-bisphosphatase: a novel nutrient 
sensor

Visinoni, S.1; Khalid, N.F.I.1; Shulkes, A.2; Yim, M.2; Blair, A.1; 
Rantzau, C.1; Lamont, B.J.1; Bouwman, R.1; Favaloro, J.M.1; 
Proietto, J.1; Andrikopoulos, S.1; Fam, B.C.1
1	�Department of Medicine (Austin Health/ Northern Health),  
University of Melbourne, Heidelberg Heights, Australia

2	�Department of Surgery (Austin Health/ Northern Health),  
University of Melbourne, Heidelberg Heights, Australia

Introduction: The biochemical mechanisms involved in nutrient sensing 
and body weight regulation are not completely understood. Fructose-
1,6-bisphosphatase (FBPase) is a regulatory enzyme in gluconeogenesis 
that has been shown to be up-regulated in the liver by obesity and fat. 
We have previously generated liver-specific FBPase transgenic mice with 
a 3-fold over-expression in the liver. These mice are 10% leaner than the 
wild-type littermates. We therefore proposed that hepatic FBPase may 
have an important role in body weight regulation. 
Methods: Energy balance parameters including food intake, voluntary 
physical activity, resting energy expenditure (REE) and fat-pad masses 
were measured in transgenic and wild-type littermates. Circulating gut 
hormones, neuropeptide levels and fatty acid oxidation (FAO) param-
eters were also measured. Hepatic branch vagotomies and specific FB-
Pase inhibitor intervention studies were also performed.
Results: Transgenic mice ate significantly less by 15% and had smaller 
fat-pad masses compared with wild-type littermates (p<0.005) with no 
differences in energy expenditure levels (activity or REE). This was 
associated with elevated FAO, increased levels of carnitine palmitoyl-
transferase-1a mRNA and increased concentrations of circulating chole-
cystokinin (CCK), gastrin and leptin. Hypothalamic AgRP and NPY 
mRNA were reduced in the transgenics (p<0.05). Either hepatic branch 
vagotomy or direct inhibition of FBPase in the transgenics normalised 
food intake, body weight and hypothalamic AgRP and NPY expression 
to those of the wild-type.
Conclusion: This data demonstrates that hepatic FBPase may be a novel 
nutrient sensor in regulating food intake as over-expression increases 
FAO and plasma CCK, gastrin and leptin and suppresses hypothalamic 
neuropeptide levels.

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by the National Health and Medical Research Coun-
cil of Australia, Project No 566784. 

Track 4: Genes and Tissue Biology
T4:RS1 – Genetics and energy balance

T4:RS1.1

Developmental origins and epigenetics of obesity

Ozanne, S.E.
Institute of Metabolic Science, University of Cambridge, UK

A large number of epidemiological studies have shown that there is a 
relationship between poor fetal growth and subsequent development 
of type 2 diabetes, obesity, insulin resistance and other features of the 
metabolic syndrome. The detrimental effect of poor early growth is 
increased if it is followed by accelerated postnatal growth. In contrast 
slow growth during the lactation period appears to be protective against 
future metabolic disease. The mechanistic bases of these relationships 
are not known. However, accumulating evidence has emerged to sug-
gest that early environmental factors play an important role. A number 
of animal models have been established to investigate the mechanisms 
by which the early environment influences long term metabolic health. 
The most extensively studied is the maternal low protein model where 
rodents are fed a low (8 %) protein diet during pregnancy and/or lacta-
tion. Offspring born to low protein fed dams have a low birth weight but 
when suckled by control dams undergo rapid postnatal growth. These 
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“recuperated” offspring gain excess weight when weaned onto standard 
laboratory chow and are more susceptible to diet-induced obesity. In 
contrast offspring of control dams that are suckled by low protein fed 
dams grow slowly during lactation, gain less weight when weaned onto 
standard laboratory chow and are resistant to diet induced obesity. These 
differences in susceptibility to weight gain are associated with changes in 
expression of genes implicated in regulation of energy balance. Epige-
netic mechanisms may contribute to these programmed changes in gene 
expression.

T4:RS1.2

Obesity and The Metabolic Syndrome – Insights From 
Nutrigenomics Approaches

Roche, H.M.1
1	�Nutrigenomics Research Group, UCD School of Public  
Health & Population Science, UCD Conway Institute,  
University College Dublin, Ireland helen.roche@ucd.ie

Introduction: The Metabolic Syndrome (Met Syn) is a very common con-
dition that often precedes T2DM and is associated with a greater risk of 
CVD. It is characterized by abdominal obesity, insulin resistance, dysli-
pidaemia, hypertension and a chronic, sub-acute pro-inflammatory state 
which impedes insulin signalling.
Methods: The LIPGENE dietary intervention assigned 417 free-living 
subjects with the MetS to one of four isoenergetic diets distinct in fat 
quantity and quality; high-SFA (HSFA); high-MUFA (HMUFA) and 
two low-fat, high complex carbohydrate (LFHCC) diets, supplemented 
with 1.24g/day of long chain n-3 PUFA (LC n-3 PUFA) or placebo for 
12 weeks. Also comprehensive genetic characterisation sought to deter-
mine whether common polymorphisms associated with the Met Syn de-
termined responsiveness to dietary intervention.
Results: This presentation will present results from the LIPGENE Hu-
man Dietary Intervention Study which sought to determine the effect of 
dietary fat modification on metabolic and molecular makers associated 
with the Met Syn. Also common polymorphisms associated with the Met 
Syn which may determine responsiveness to dietary intervention within 
the LIGPENE cohort will be explored.
Conclusions: A personalised dietary intervention approach may be most 
appropriate to achieve effective dietary treatments of the modifiable risk 
factors associated with the Met Syn.

Conflict of Interest: None. Funding: The LIPGENE study was funded by 
the EU 6 Framework Food Safety & Quality Programme. Contract N0: 
505944. ‘Diet, genomics, and the metabolic syndrome: an integrated nu-
trition, agro –food, social and economic analysis.

T4:RS1.3

Large Family-based Genome-wide Association Scan for 
Early Onset Extreme Obesity 

Hinney, A.1; Jarick, I.2; Scherag, S.3; Friedel, S.1; Vogel, C.I.G.1; 
Schäfer, H.2; Hebebrand, J.1
1	�Department of Child and Adolescent Psychiatry,  
University of Duisburg-Essen, Essen, Germany

2	�Institute of Medical Biometry and Epidemiology,  
Philipps-University of Marburg, Marburg, Germany

3	�Institute of Medical Informatics, Biometry and Epidemiology,  
University of Duisburg-Essen, Essen, Germany

Introduction: Although heritability for obesity is substantial, the under-
lying genetic mechanisms are not well understood. We have performed 
the to our knowledge first family-based genome wide association study 
(GWA) for early onset (extreme) obesity.
Methods: a) GWA (1000k; Genome-Wide Human SNP Array 6.0 com-
prising 906,600 single nucleotide polymorphisms) for early onset extreme 
obesity based on 424 extremely obese young German individuals and 
both of their parents; transmission disequilibrium tests; b) for confirma-
tion we analysed already available 1000k GWA data on 453 extremely 
obese children and adolescents (cases) and 435 healthy controls. 

Results: Single nucleotide polymorphisms (SNPs) in a novel candidate 
gene for obesity on chromosome 8 rendered the lowest p-value (nominal 
p= 1x10-6). Surprisingly, the previously described SNPs in the fat mass 
and obesity related gene (FTO) and the melanocortin 4 receptor gene 
(MC4R) gene were not among the best 100 SNPs. The best 20 SNPs of 
the combined approach (TDT and cases and controls) will be followed 
up in >20,000 individuals of central European origin of which >2,000 are 
children and adolescents.
Conclusions: This first family-based GWA for extreme early onset obes-
ity identified variation in a novel candidate gene for obesity. Confirma-
tory analyses are currently pursued. Parent of origin effects are currently 
being assessed.

T4:RS1.4

RIP140 expression associates with human obesity

Mejhert, N.; Rydén, M.; Arner, P.; Dahlman, I.
Karolinska Institutet, Stockholm, Sweden

Introduction: Receptor-interacting protein of 140 kDa (RIP140) knock-
out mice have reduced body weight and fat content compared to WT-
mice. The aim of this work was to elucidate the role of RIP140 in human 
white adipose tissue (WAT) and obesity.
Methods: RIP140 mRNA levels were quantified with real-time PCR in 
WAT samples from obese and lean subjects (n=227) and analysed for 
association with clinical and adipocyte phenotypes. RIP140 expression 
was knocked down in in vitro differentiated adipocytes and changes in 
glucose transport and mRNA levels of a set of genes were quantified 
with real-time PCR.
Results: RIP140 mRNA levels in subcutaneous and omental WAT were 
decreased in obesity (P<0.001 and P<0.01 respectively) and increased 
by weight-loss (P<0.01). In subcutaneous WAT, low RIP140 mRNA lev-
els were correlated with high amount of body fat (P<0.01). Moreover, 
subjects with low RIP140 expression displayed low basal lipogenesis, 
reduced sensitivity for insulin-induced lipogenesis, and low maximum 
insulin stimulated lipogenesis independent of age and BMI (P<0.001, for 
all). In preadipocytes, knock down of RIP140 increased glucose trans-
port (P<0.05) and mRNA levels of GLUT4 and UCP-1(fold change vs 
Scramble: GLUT4, 7.2±1.7; UCP-1, 32.2±14.5). 
Conclusion: RIP140 expression is decreased in obese compared to lean 
subjects independently of age. This may be a compensatory mechanism 
attenuating the increase in adiposity. In analogy with mouse RIP140, the 
human homologue appears to have a similar effect on GLUT4 and UCP-
1 expression and thereby energy metabolism.

T4:RS2 – Liver pathology in obesity

T4:RS2.1

Pathophysiology of non-alcoholic fatty liver disease

Yki-Järvinen, H.
University of Helsinki, Helsinki, Finland

Several prospective studies have shown that fat accumulation in the 
liver due to non-alcoholic causes (NAFLD) preceeds and predicts type 
2 diabetes and cardiovascular disease independent of obesity and even 
fat distribution, although individuals with a fatty liver tend to be more 
abdominally obese than those without. All components of the metabolic 
syndrome also correlate with liver fat independent of obesity. Both ge-
netic and acquired factors regulate liver fat content. The heritability of 
liver fat based on twin studies is ~60%. The rs738409[G] allele in the 
PNPLA3 (adiponutrin) gene strongly associates with increased liver fat 
content in 3 different ethnic groups, also in Finns. Of acquired factors, 
changes in body weight markedly and rapidly change liver fat. Of dietary 
factors, diets rich in saturated fat and those stimulating de novo lipogen-
esis appear harmful. Regarding the mechanisms of fat accumulation in 
the liver, peripheral lipolysis is increased independent of obesity in sub-
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jects with NAFLD. In such subjects, adipose tissue in inflamed and insu-
lin resistant and characterized by an excess of ceramides which could be 
mediators of high fat induced insulin resistance. In the human liver, there 
is an excess of triglycerides which contain saturated fatty acids, consist-
ent with tracer studies that both increased adipose tissue lipolysis and 
de novo lipogenesis (which produces saturated fatty acids) contribute 
to excess fat accumulation in the liver. In the human liver, expression 
of genes involved in lipogenesis (PPARγ2, ACSL), fatty acid partition-
ing and binding, lipolysis and monocyte/macrophage recruitment and 
inflammation are overexpressed. Liver fat content and inflammation 
can be reduced by PPARγ agonists. This effect is unlikely to be direct s 
PPARγ2 expression is increased and likely to involve adiponectin which 
main target is the liver and which circulating concentrations are mark-
edly increased by PPARγ agonist therapy. Indeed patients who are very 
resistant to insulin because of a fatty liver or who have inflammatory 
changes in addition to increased fat content (NASH) might form a sub-
group which benefit from PPARγ treatment. 

T4:RS2.2

Endoplasmic reticulum stress and hepatic lipid  
metabolism

Ferré, P.; Hainault, I.; Kammoun, H.; Foufelle, F.
INSERM UMRS-872 Cordeliers Research Centre, 15 rue de l’école de 
médecine, 75270 Paris Cedex 06, FRANCE.

Insulin has an key role in the regulation of hepatic metabolism during 
the nutritional transition from the fasted to the fed state. Insulin inhibits 
glucose production and activates hepatic glycogen synthesis and lipo-
genesis. The effect of insulin on the regulation of lipogenesis is mainly 
transcriptional. Lipogenic gene expression is controlled by SREBP-1c, 
a transcription factor which is synthetized as a precursor embedded in 
endoplasmic reticulum membranes and which requires proteolytic cleav-
age to be activated. Insulin stimulates both transcription and proteolytic 
cleavage of SREBP-1c. Paradoxically, in obese insulin resistant rodents, 
there is a loss of the inhibitory effects of insulin on gluconeogenesis 
whereas lipogenesis, an insulin dependent process, is maximally stimu-
lated. An active lipogenesis in obese insulin resistant rodents suggests 
that SREBP-1c could be activated by a signal different from insulin. 
We develop here the idea that an endoplasmic reticulum (ER) stress 
could be this signal. An activation of the ER stress pathway stimulates 
SREBP-1c proteolytic cleavage and induces its lipogenic target genes in 
rat hepatocytes. In genetically obese mice, the hepatic ER stress pathway 
is activated. Selective inhibition of hepatic ER stress leads to a marked 
decrease in SREBP-1c processing and expression as well as in a de-
creased expression of lipogenic genes, a reduced hepatic steatosis and 
serum triglycerides and improved insulin sensitivity. We conclude that 
the ER stress pathway has a major role in the development of hepatic 
steatosis in insulin resistant states by activating SREBP-1c and thus he-
patic de novo lipogenesis. 

T4:RS2.3

Hepatocyte-specific inflammation enhances VLDL  
production in mice

van Diepen, J.A.1; Wong, M.C.2; Shoelson, S.E.3; Havekes, 
L.M.1,4; Romijn, J.A.1; Voshol, P.J.1

1	�Dept of Endocrinology and Metabolic Diseases, Leiden University 
Medical Center, Leiden, The Netherlands

2	�Dept of Pulmology, Leiden University Medical Center, Leiden,  
The Netherlands

3	�Joslin Diabetes Center and Dept of Medicine, Harvard Medical 
School, Boston, Massachusetts, USA

4	�TNO-Quality of Life, Dept of Biomedical Research, Leiden,  
The Netherlands

Introduction: The low-grade inflammation that is associated with Type 2 
Diabetes (DM2) and Cardiovascular Diseases (CVD) plays an important 
role in their pathophysiology. Shoelson et al have shown that activation 

of the inflammatory Nf-κB pathway in the hepatocyte induces severe 
metabolic changes. We questioned whether hepatocyte-specific activa-
tion of Nf-κB affects triglyceride and cholesterol metabolism directly.
Methods: The LIKK-mouse has a transgenic hepatocyte expression of 
constitutive active IkB kinase, IKKβ. We crossbred this LIKK-mouse 
with the APOE*3Leiden mouse for its human-like lipid metabolism 
and investigated the effects of this continuous activation of liver Nf-κB 
on fasted plasma cholesterol, triglycerides and lipoproteins in 12 week 
old male LIKK.APOE*3Leiden and APOE*3Leiden mouse fed a chow 
diet (n=6). Livers were collected to determine hepatic steatosis. Further-
more, hepatic VLDL production was measured using Triton WR1339 
to block peripheral VLDL lipolysis, in overnight fasted mice (n=8). 
Results: Constitutive active IKKβ expression in the hepatocyte induced 
an increase in basal triglycerides (p<0.05) in APOE*3Leiden mice, which 
was confirmed by elevated levels of VLDL-triglycerides (0.576 vs 0.382 
mM). Liver lipid content was not different between both mice. By block-
ing the VLDL lipolysis with Triton1339, VLDL-triglycerides were ac-
cumulating faster in LIKK.APOE*3Leiden mice than APOE*3Leiden 
mice (0.065±0.017 vs 0.044±0.013 mM min-1, p<0.05), thereby showing an 
increased hepatic VLDL production.
Conclusion: These data show that hepatocyte-specific low grade inflam-
mation directly increased VLDL-TG levels in plasma by upregulation 
of hepatic VLDL production. We can conclude that chronic low-grade 
inflammation plays an important role in the pathophysiology of dyslipi-
demia associated with Cardiometabolic risk.

Conflict of Interest: None Disclosed. Funding: Research relating to this 
abstract was funded by NWO Zon-MW, VIDI grant: 917.76.301, and 
Career Development grant: 2005.01.003.

T4:RS2.4

Liver-Specific Deletion of Protein-Tyrosine Phosphatase 
1B (PTP1B) Improves Glucose and Lipid Metabolism and 
Attenuates Diet-Induced ER Stress. 

Delibegovic, M., Ph.D.1, 6; Zimmer, D., B.S.5; Kauffman, C., 
B.S.5; Rak, K., B.A.5; Hong, E.G., M.D., Ph.D.3, 4; Cho, Y.R., 
Ph.D.4; Kim, J.K., Ph.D.3, 4; Kahn, B.B., M.D.2; Neel, B.G., M.D., 
Ph.D.,1, 7; Bence, K.K. Ph.D.5
1	�Cancer Biology Program and 
2	�Division of Endocrinology, Diabetes and Metabolism, Department of 
Medicine, Beth Israel Deaconess Medical Center and Harvard Medical 
School, Boston, MA; 

3	�Department of Cellular and Molecular Physiology, Pennsylvania  
State University College of Medicine, Hershey, PA; 

4	�Department of Internal Medicine, Section of Endocrinology and 
Metabolism, Yale University School of Medicine, New Haven, CT; 

5	�Department of Animal Biology, School of Veterinary Medicine,  
University of Pennsylvania, Philadelphia, PA; 

6	�Current address: Integrative Physiology Department, Institute of 
Biological and Environmental Sciences, University of Aberdeen, 
Aberdeen AB24 2TZ, UK; 

7	�Current address: Division of Stem Cell and Developmental Biology, 
Ontario Cancer Institute, Toronto Medical Discovery Tower,  
101 College St. East Tower Room 8-301, Toronto, Ontario M5G 1L7. 

Objective: The protein tyrosine phosphatase PTP1B is a negative reg-
ulator of insulin signaling; consequently, mice deficient in PTP1B are 
hypersensitive to insulin. Because PTP1B-/- mice have diminished fat 
stores, the extent to which PTP1B directly regulates glucose homeosta-
sis is unclear. Previously, we showed that brain-specific-PTP1B-/- mice 
are protected against high-fat diet (HFD)-induced obesity and glucose 
intolerance, whereas muscle-specific-PTP1B-/- mice have increased in-
sulin sensitivity independent of changes in body weight. Our objective 
was to study the role of liver PTP1B in glucose homeostasis and lipid 
metabolism. 
Research Design and Methods: We analyzed body mass and adiposity, 
insulin sensitivity, glucose tolerance and lipid metabolism in liver-spe-
cific-PTP1B-/- and PTP1Bfl/fl control mice, fed chow or HFD. 
Results: Liver-specific-PTP1B-/- mice exhibit improved glucose home-
ostasis and lipid profiles, independent of changes in body weight. Liv-
er-specific-PTP1B-/- mice have increased hepatic insulin signaling, 

D
ow

nl
oa

de
d 

by
: 

D
ea

ki
n 

U
ni

ve
rs

ity
12

8.
18

4.
18

8.
20

 -
 5

/1
4/

20
14

 2
:2

7:
06

 A
M



20 Obesity Facts 2009;2(suppl 2):1–256 Abstracts

decreased expression of gluconeogenic genes PEPCK and G-6-Pase, 
enhanced insulin-induced suppression of hepatic glucose production, 
and improved glucose tolerance. Liver-specific-PTP1B-/- mice exhibit 
decreased triglyceride and cholesterol levels and decreased expression 
of lipogenic genes SREBPs, FAS, and ACC. Liver-PTP1B deletion also 
protects against HFD-induced ER stress response in vivo, as evidenced 
by decreased phosphorylation of p38MAPK, JNK, and eIF2a, as well as 
decreased expression of the transcription factors C/EBP homologous 
protein (CHOP) and spliced X box-binding protein 1 (XBP1s). 
Conclusions: Liver PTP1B plays an important role in glucose and lipid 
metabolism, independent of alterations in adiposity. Inhibition of PTP1B 
in peripheral tissues may be useful for the treatment of metabolic syn-
drome and reduction of cardiovascular risk, in addition to diabetes. 

T4:RS3 – The adipose organ

T4:RS3.1

Adipose Stem Cells

Gimble, J.M., MD PhD
Stem Cell Biology Laboratory, Pennington Biomedical Research 
Center, Baton Rouge, LA, USA

Pioneering work by Arner, Bjorntorp, Hauner, LaFontan, and others ini-
tiated studies of what many now refer to as human adipose-derived stro-
mal/stem cells (ASCs). Similar to the bone marrow, adipose tissue con-
tains an adherent population of multipotent stromal/fibroblast-like cells, 
capable of differentiating along the adipocyte, chondrocytes, hepatocyte, 
hematopoietic supporting, neuronal-like, and osteoblast lineages in vitro 
1, 2. Pathologic analyses by Kaplan and Shore of specimens obtained from 
patients with Progressive Osseous Heteroplasia has confirmed the pres-
ence of such multipotent cells in vivo 3. The ASCs can be isolated clonally 
and demonstrated to retain multilineage differentiation potential, con-
sistent with the definition of a stem cell 4. With culture expansion in vitro, 
the immunophenotype of the stromal vascular fraction cells of adipose 
tissue evolves from a heterogeneous mixture to a relatively homogene-
ous population based on selected stromal associated surface antigens 5, 6. 
Similar to bone marrow-derived mesenchymal stem cells (BMSCs), the 
ASCs exhibit immunosuppressive properties in vitro in mixed lymphocyte 
reactions 5, 7, 8. In addition to adipokines, the ASCs secrete a number of 
pro-angiogenic cytokines, including hepatocyte growth factor (HGF) 
and vascular endothelial factor (VEGF) 9-12. Based on these observations, 
a growing number of international laboratories are exploring the utility 
of human ASCs for tissue engineering and regenerative medicine 2. In 
a manner similar to hematopoietic stem cells, both ASCs and BMSCs 
express mRNAs for the core circadian regulatory proteins (CCRP) in a 
synchronized oscillatory manner 13, 14. The expression of CCRPs has been 
associated with adipogenic events 15-18. This suggests that peripheral cir-
cadian clocks may be a etiologic factor in obesity and related metabolic 
disorders of adipose tissue. Furthermore, the CCRP of the adipose stem 
cell may provide a mechanistic link accounting for the impact of sleep 
loss on the risk of obesity and the metabolic syndrome 19-21.

References:
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erative medicine. Circ Res. 2007;100:1249–1260.
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T4:RS3.2

Causes of macrophage infiltration 

Bouloumié, A.
INSERM U858; Toulouse, France

The concept that chronic low-grade inflammation can be the condition 
linking obesity and associated pathologies is now widely developed. 
Moreover the evidence that the growth of the fat mass was associated 
with an accumulation of adipose tissue macrophages (ATM) has raised 
the hypothesis that the development of inflammatory process within the 
adipose tissue was a primary event involved in the genesis of systemic 
metabolic and vascular alterations. Since ATMs originate from the bone 
marrow/blood compartment, enhanced macrophage recruitment during 
fat mass increment is suspected. However the mechanisms responsible for 
blood cell attraction and entry in the adipose tissue remain to be clearly 
defined. Non-specific events related to tissue growth might play key roles. 
Increased cell turn-over requires phagocytotic macrophages to eliminate 
dead cells. Occurrence of local hypoxic area consecutive to tissue expan-
sion, signal for the entry of pro-angiogenic macrophages. Stimulation of 
angiogenesis regulates endothelial permeability and activation state. In 
addition, specific AT-dependent mechanisms including adipokines and 
metabolic products may also contribute to blood cell recruitment. Finally, 
AT microenvironment may limit ATM emigration while promoting their 
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proliferation. The present review will summarize the potential causes of 
macrophage accumulation in adipose tissue. A particular emphasis will 
be focused on the specie-dependent discrepancies.

Funding for my research is this area has come from INSERM AVENIR, 
ANR and P Fabre Laboratories with recent investigations supported by 
FP7 European Community (ADAPT). 

T4:RS3.3

Role of the sirtuin SIRT3 in white and brown adipose  
tissue biology

Giralt, A.; Hondares, E.; Taverna, D.; Giralt, M.; Iglesias, R.; 

Villarroya, F.
Departament de Bioquímica i Biologia Molecular i Institut de  
Biomedicina de la Universitat de Barcelona (IBUB), and CIBER  
Fisiopatología de la Obesidad y Nutrición Barcelona, Catalonia, Spain 

Introduction: SIRT3 is a member of the sirtuin deacetylases family, regu-
latory proteins involved in cell differentiation, metabolism and ageing. 
SIRT3 is expressed in adipose tissues, preferentially in brown fat. We 
studied the role of SIRT3 in the control of gene expression in relation 
to white versus brown adipocyte differentiation and in response to ther-
mogenic stimuli.
Methods: For “loss-of-function” experimental approaches we used 
SIRT3-knockout (KO) mice. We studied adipocytes differentiated from 
SIRT3-KO embryonic fibroblasts, brown adipocytes differentiated from 
SIRT3-KO pre-adipocytes, and brown and white adipose tissues from 
SIRT3-KO mice. For “gain-of-function” approaches, we used a SIRT3 
adenovirus to over-express SIRT3 in cells. Cells were treated with hor-
monal regulators of white and brown adipogenic differentiation and ac-
tivity, including noradrenergic stimuli. Gene expression was analyzed by 
quantitative RT-PCR. Transcriptional regulation was analyzed by trans-
fection of promoter constructs in HIB-1B cells. Transfected cells were 
exposed to hormonal agonists and/or co-transfected with expression vec-
tors for SIRT3 and other regulators.
Results: The lack of SIRT3 did not impair white or brown adipocyte dif-
ferentiation but blunted the noradrenergic-mediated induction of the 
expression of marker genes of brown adipocyte thermogenic activation 
(i.e. PGC-1alpha, UCP1 or Dio2). Over-expression of SIRT3 into adi-
pocytes activated the expression of brown fat phenotype gene markers 
and enhanced the noradrenergic-mediated induction of gene expression. 
Moreover, protein kinase A-mediated induction of PGC-1alpha gene 
transcription was enhanced by SIRT3. 
Conclusions: SIRT3 is essential for the activation of thermogenic gene 
expression in adipocytes and contributes to drive adipocyte differentia-
tion into a preferential brown fat phenotype. 

T4:RS3.4

Human subcutaneous and visceral adipose tissues  
show distinct pattern of macrophage gene expression  
according to obesity and metabolic syndrome

Klimcakova, E.1,2,3; Kovacova, Z.1,3; Roussel, B.1,2;  
Combes, M.1,2; Kovacikova, M.1,3, Vitkova, M.1,3; Polak, J.1,3; 
Hnevkovska, Z.1,3; Rossmeisslova, L.1,3; Maoret, J.J.1,2;  
Bourlier, V.1,2; Bouloumié, A.1,2; Viguerie, N.1,2; Stich, V.1,3; 
Langin, D.1,2,4

1	�Franco-Czech Laboratory for Clinical Research on Obesity, Prague, 
Czech Republic and Toulouse, France

2	�Inserm, U858 & Paul Sabatier University Obesity Research  
Laboratory, Toulouse, France

3	�Division of Sport Medicine, 3rd Faculty of Medicine,  
Charles University, Prague, Czech Republic

4	�Toulouse University Hospitals, Toulouse, France

Introduction: We investigated the expression pattern of a set of macro-
phage-specific genes (MSG) in subcutaneous and visceral adipose tissue 

(AT) in women with distinct levels of obesity in the presence and ab-
sence of the metabolic syndrome (MS).
Methods: A set of 31 MSG was identified by DNA microarray analy-
sis of human AT cell types. 56 women were divided into 4 groups (lean, 
overweight, obese and obese with MS). Anthropometric measurements, 
euglycemic hyperinsulinemic clamp, blood analysis and computed to-
mography scans were performed. Paired samples of subcutaneous and 
visceral fat were obtained and whole AT was used for gene expression 
analysis by RT-qPCR. Data were analyzed by ANOVA.
Results: In subcutaneous AT, 25 MSG discriminated between lean, over-
weight/obese (no difference) and MS subjects and 4 MSG could discrimi-
nate the 4 groups. In visceral AT, mRNA levels of the 31 genes significantly 
differed between the 4 groups. In both AT depots, expression of MSG was 
the lowest in lean and the highest in MS group. Comparison of visceral/
subcutaneous gene expression ratios within each group showed a marked 
distinction according to obesity but not MS. In the lean group, a majority 
of genes was expressed more in visceral AT while in the 3 other groups, 
higher expression was observed in subcutaneous AT. MSG expression in 
the two depots was correlated with several clinical parameters.
Conclusion: Subcutaneous and visceral AT macrophages show distinct 
patterns of gene expression according to the metabolic states of the sub-
jects. The phenotypes of macrophages may influence the development of 
obesity and the MS.

Conflict of interest: None disclosed. Funding: Inserm, grants IGA NR 9161-
3-2007, GAČR 303/07/0840 & MSM 0021620814, Midi-Pyrénées Region 
and EC Projects HEPADIP and ADAPT.

T4:RS4 – Molecular mechanisms of insulin  
resistance

T4:RS4.1

Role of stress signaling pathways in different adipose 
tissue depots

Rudich, A.1; Tarnovscki, T.1; Blueher, M.2; Shai, I.1; Stumvoll, 
M.2; Bashan, N.1
1	Ben-Gurion University, Beer-Sheva, Israel.
2	University of Leipzig, Leipzig, Germany

Introduction: Although accumulation of intra-abdominal fat is accepted 
as a stronger predictor of insulin resistance than excess subcutaneous 
adipose tissue, the mechanisms are poorly understood. We reasoned that 
obesity-associated adipose tissue “stresses” activate signaling cascades in 
a depot-differential manner, ultimately resulting in whole-body insulin 
resistance.
Methods: Paired omental (OM) and subcutaneous (SC) adipose tissue 
biopsies were collected during abdominal surgery, and the protein ex-
pression and phosphorylation state of stress kinases and their mRNA 
levels were determined. Fat distribution was assessed by L4-L5 CT.
Results: The amount of phosphorylated forms of kinases tested in 55 
persons provided evidence for an activated stress-sensing pathway con-
sisting of the MAP3Ks Ask1 (but not MLK3 or Tak1), the MAP2Ks 
MKK4,3/6, (but not MKK7), and the MAPKs p38-MAPK and JNK (but 
not ERK or IKKβ), specifically in OM of obese persons. OM expression 
of Ask1, and Ask1-mRNA were more highly expressed in predominantly 
intra-abdominally obese persons, with OM Ask1-mRNA most strongly 
correlated with estimated visceral fat (n=196). In OM, Macrophage in-
filtration strongly correlated with Ask1-mRNA (r=0.885, p<0.001, n=51), 
but the obesity-associated increase in Ask1-mRNA could largely be at-
tributed to the adipocyte cell fraction. Finally, multivariate regression 
analyses adjusted for Age, Sex, BMI, HDL-c, LDL-c, TG, FFA, leptin, 
adiponectin, and IL-6 revealed OM-Ask1 as an independent predictor of 
whole-body glucose uptake in euglycemic-hyperinsulinemic clamps.
Conclusion: An Ask1-MKK4-p38MAPK/JNK pathway may reflect adi-
pocyte stress in response to adipose tissue inflammation specifically in 
intra-abdominal fat, linking visceral adiposity to whole-body insulin re-
sistance in obesity. 
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Conflict of Interest: None Disclosed. Funding: Research relating to this 
abstract was funded by the Israel Foundation for the Study of Diabe-
tes, The Israel Science Foundation, the Leslie and Susan Gonda (Gold-
schmied) Center for Diabetes Research and Education, the Deutsche 
Forschungsgemeinschaft, and the Interdisciplinary Centre for Clinical 
Research, Leipzig (Project B24).

T4:RS4.2

Altered mitochondrial function and insulin resistance – is 
it secondary or primary?

Schrauwen, P.1

1	�Dept. of Human Biology, Maastricht University, Maastricht,  
The Netherlands

In the recent 5-6 years, a reduced mitochondrial function in skeletal mus-
cle has been proposed to underlie the development of muscular insulin 
resistance, one of the earliest hallmarks of type 2 diabetes mellitus. In 
fact, non-invasive in vivo magnetic resonance spectroscopy has revealed 
a reduced mitochondrial function combined with elevated muscular lipid 
content in type 2 diabetic patients and in pre-diabetic first-degree rela-
tives. Ex vivo measurements have pointed towards reduced intrinsic mi-
tochondrial function, reductions in mitochondrial density and alterations 
in mitochondrial structure. These mitochondrial abnormalities could be 
responsible for the accumulation of fat in muscle and thereby be linked 
to the development of insulin resistance. Alternatively, mitochondrial 
dysfunction may be the consequence of insulin resistance and/or muscu-
lar fat accumulation. Thus, the acute elevation of circulating fatty acids 
reduces the expression of the transcriptional co-activator PGC1, an im-
portant transcription factor in mitochondrial biogenesis. Furthermore, 
fatty acids that accumulate in skeletal muscle cells may exert deleteri-
ous effects to mitochondrial function (lipotoxicity) via the formation of 
ROS-induced lipid peroxides. Indeed, increased lipid peroxidation has 
been reported in insulin resistant skeletal muscle. In addition, studies 
performed in animals fed high-fat diets tend to indicate that muscular 
fat accumulation precedes the development of mitochondrial dysfunc-
tion. In this presentation the current evidence for the role of mitochon-
drial dysfunction in the etiology of muscular insulin resistance will be 
discussed.

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by the Dutch Diabetes Research Foundation and the 
Netherlands Organization for Scientific Research.

T4:RS4.3

Fenretinide prevents high-fat diet induced obesity and  
associated hyperleptinemia and insulin resistance 

Mody, N.1,3; Preitner, F.2,3; Kahn, B.B.3
1	currently University of Aberdeen, Aberdeen, Scotland, UK
2	�currently Center fo Integrative genomics, University of Lausanne, 
Lausanne, Switzerland

3	�Beth Israel Deaconess Medical Center, Harvard Medical School,  
Boston, MA, USA

Introduction: Serum RBP4 levels are elevated in insulin resistant hu-
mans and in many mouse models of obesity and insulin resistance includ-
ing high-fat diet. The synthetic retinoid, Fenretinide [N-(4-hydroxyphen
yl)retinamide] has been shown to lower serum RBP4 levels in rodents 
and humans. We previously found that Fenretinide treatment of mice on 
a high fat diet prevented elevations in serum RBP4 levels, ameliorated 
insulin resistance and normalized glucose tolerance.
Methods: To determine whether Fenretinide treatment alters energy bal-
ance and lipid homeostasis, we placed male FVB mice on high-fat diet 
+/- Fenretinide (HF and FEN-HF) for 34 weeks and compared them to 
chow fed controls. 
Results: FEN-HF treatment for 16 weeks did not affect body weight as 
compared to HF controls. However, by 22 weeks of diet, FEN-HF mice 
gained less weight compared to HF controls. Body fat analysis revealed 

that the reduced weight gain was due to reduced fat mass gain. Visceral 
(intra-abdominal) and subcutaneous fat masses were not increased in 
FEN-HF mice but increased 1.5-2 fold in HF mice. Fenretinide treat-
ment prevented hyperleptinemia in FEN-HFD mice after 8 weeks and 
22 weeks of treatment. Fenretinide did not have detectable effects on 
food intake, lipid assimilation or energy expenditure. Similar results 
were obtained with only 12 weeks of Fenretinide treatment following 22 
weeks of HF-diet induced obesity.
Conclusion: Fenretinide partially protected mice from HF-diet induced 
obesity by inhibiting subcutaneous and visceral fat expansion and hyper-
leptinemia. Thus, Fenretinide has globally beneficial effects to prevent 
diet induced obesity, insulin resistance and glucose intolerance.

Funding: American Diabetes Association-European Association for the 
Study of Diabetes postdoctoral fellowship for N.M. National Cancer In-
stitute (USA) for Fenretinide. NIH DK43051 for B.B.K.

T4:RS4.4

Retinoids Regulate Fat Depot-Specific Developmental 
Gene Expression

Thomou, T.1; Ziouzenkova, O.2; Tchkonia, T.1; Giorgadze, N.1; 
Kirkland, J.L.1
1	�Robert and Arlene Kogod Center on Aging, Mayo Clinic, Rochester, 
MN, USA

2	Department of Human Nutrition, Ohio State University, OH, USA

Fat depots vary in growth, function, and potential contribution to meta-
bolic disease. Properties of fat cells and the preadipocytes from which 
they arise throughout life vary among depots, including capacities for 
replication and differentiation. Homeobox (HOX) transcription factors 
regulate replication and differentiation of diverse cell types. We found 
inherent, distinct HOX expression profiles in human preadipocytes 
cultured from abdominal subcutaneous compared to omental and me-
senteric fat, even after many cell generations in strains made by stably 
expressing human telomere reverse transcriptase in single preadipocytes. 
Regulatory pathways changing expression of HOX developmental fac-
tors in adults are poorly understood. Vitamin A regulates adipogenesis 
through its metabolites, all-trans retinoic acid (RA), 9-cis RA and their 
precursor, retinaldehyde. To test whether they regulate fat tissue HOX 
genes, we exposed subcutaneous and omental preadipocytes from 4 
women to 500 nM all-trans RA, 9-cisRA, and retinaldehyde and deter-
mined expression of all 39 HOX genes. We found divergent effects of RA 
isomers and retinaldehyde in subcutaneous and omental depots. Effects 
of RA on HOX A3, A5, B4, and B8 were distinct from retinaldehyde 
16h after adipogenesis began in subcutaneous adipocytes, but were simi-
lar by 46h. In contrast, omental adipocytes responded to retinaldehyde 
after 46h with selective up-regulation of HOX B genes (B2, B4, B6, B7, 
B9), while RA isomers had variable effects on HOX expression. These 
findings demonstrate that RA isomers and retinaldehyde, important me-
diators of tissue growth and adipogenesis, have a fat depot-dependant 
impact on expression of developmental genes that regulate progenitor 
replication, differentiation, and function.

Track 5: Weight and Risk Management – Clinical/
Lifestyle/Weight Loss
T5:RS1 – Obesity management

T5:RS1.1

Family Based Obesity Treatment

Flodmark, C.E.1 
Childhood Obesity Unit, University Hospital Malmö, Sweden

Introduction: More than fifteen percent of children in Europe are over-
weight; another five percent are obese. The high prevalence of obesity 
emphasizes the necessity of developing evidence based treatment pro-
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grams that are useful in a clinical setting. Management of childhood 
obesity is commonly based on lifestyle interventions where nutrition, 
physical activity and behavior modification are the main targets. To in-
corporate lifestyle interventions, many pediatric obesity treatment mod-
els use different psychological models, such as behavior modification, 
cognitive behavior therapy or family systems therapy.
Methods: Different psychological models are presented from a theoreti-
cal point of view. For each theory relevant studies are presented where 
controlled clinical studies have been performed.
Results: Behavioural therapy, cognitive behavioural therapy and family 
systems therapy are supported by controlled clinical trials or randomized 
clinical trials. No comparative study has been performed between dif-
ferent psychological methods regarding efficacy and cost effectiveness. 
Most clinical trials in childhood obesity reports no clear theoretical 
framework. One common finding is that family involvement is neces-
sary to achieve a significant improvement regarding the child’s obesity 
or quality of life.
Conclusion: Clinical trials should better describe the psychological 
framework of the study to improve the possibility to implement success-
ful programs in other areas.

Conflict of Interest: None Disclosed. Funding: No Funding. 

T5:RS1.2

Chronic obesity management - How long should you 
treat?

Dalle Grave, R.
Department of Eating and Weight Disorder Villa Garda Hospital, 
Garda (VR), Italy

Introduction: The difficulties associated with long-term weight-loss 
maintenance led to consider obesity a chronic condition requiring con-
tinuous care, a strategy adopted by physicians supporting both a pharma-
cological and a behavioural approach to obesity. However, the evidence 
in favour of long-term treatments is modest. 
Methods: The QUOVADIS study evaluated the weight loss outcome of 
subjects attending 15 Italian medical centres adopting a continuous care 
program. 1,000 treatment-seeking obese subjects (785 females, median 
age 45.1 years, median BMI 37.4 kg/ m2) were evaluated at baseline and 
at 36-month follow-up. 
Results: Only 157 patients (15.7%) were in continuous treatment at 36 
months. The main reasons for attrition were logistics, unsatisfactory re-
sults and lack of motivation. The only basal predictor for continuous care 
was lower Expected One-Year BMI Loss. The mean percentage weight 
loss was greater in continuers (5.2% vs. 3.0% in dropouts; P = 0.016). 
However, specific subgroups of dropouts were identified: those satisfied 
with the results or confident to lose additional weight without profes-
sional help reported a mean weight loss of 9.6% and 6.5% respectively.
Conclusion: Not all patients are suitable for a continuous model of care 
and not all patients need a continuous care approach to obtain long-term 
favourable results. Research is needed to identify candidates to a long-
term treatment, as well as patients who can achieve satisfactory results 
with shorter and less expensive approach. The Expected One-Year BMI 
Loss and age must be carefully considered in treatment plans, together 
with barriers to treatment.

Conflict of Interest: None Disclosed. Funding: No Funding.

T5:RS1.3

Non-surgical weight loss for extreme obesity: Results of 
the Louisiana Obese Subjects Study (LOSS)

Ryan, D.1; Johnson, W.1; Myers, V.1; McGlone, M.1; Rood, J.1; 
Brantley, P.1; Bray, G.1; Stenlof, K.2; Sjostrom, L.2
1	Pennington Biomedical Research Center, Baton Rouge, USA
2	Goteborg, Sweden

Introduction: Little data demonstrates effective non-surgical approaches 
to extreme obesity. To evaluate a two year intervention for BMI 40-60 
Kg/m2 implemented in primary care settings, we conducted a randomized 
2 arm pragmatic clinical trial conducted in 8 sites.
Methods: Eligible participants were randomized into two groups. Usual 
Care (UC) had access to self-guided internet weight management pro-
gram. Intensive Medical Intervention (IMI) was delivered in III phases 
(900 Kcal liquid diet for 12 weeks; group behavioral counseling, a struc-
tured diet and pharmacotherapy with sibutramine, orlistat or diethylpro-
pion for the next 4 months; and medications + maintenance strategies 
for months 8-24)
Results: Of 597 individuals screened, 393 were included in the analysis 
of IMI (n=200) or UC (n=193). Retention in the IMI group was 60% at 
one year and 51% at 2 years; for UC, it was 48% and 46%. For IMI, the 
ITT analysis showed 31%, 21%, 10% and 7% achieved, respectively, 5%, 
10%, 15% and 20% weight loss at 2 years, compared to 10%, 4%, 2% and 
2% for UC. The last observation carried forward analysis showed weight 
loss of -8.3+0.79% for IMI, compared to -0.5+0.46% for UC. For 119 who 
completed IMI at 1 year, mean weight loss was -9.7+1.3%, (-12.7+1.7 Kg) 
P<0.0001 vs. baseline. In contrast, the 92 UC completers at 1 year lost 
-1.5+0.8 % (-1.7+0.9 Kg), P=0.28, and at year 2, -1.3+0.9% (-1.6+1.1Kg), 
P=0.4. Many metabolic parameters improved. 
Conclusions: This study demonstrates that primary care clinics can im-
plement a successful medical program for extreme obesity. 

Conflict of Interest: None to report. Funding: The study was funded by the 
Office of Group Benefits, a provider of health insurance for governmen-
tal employees in Louisiana. A portion of the sibutramine used in the 
study was donated by Abbott.

T5:RS1.4

Lifestyle intervention on top of pharmacological  
treatment in obese type 2 diabetes mellitus patients. 

Lips, M.A.1,2; Van Mechelen, L.2; Van de Berk, D.3;  
De Groot, G.H.2 

1	Leiden University Medical Centre, Leiden, The Netherlands
2	Dutch Obesity Clinic, Hilversum, The Netherlands
3	Zorgverzekeraar VGZ, Nijmegen, The Netherlands

Introduction: obesity in type 2 diabetes mellitus (T2DM) patients is of-
ten associated with poor blood glucose regulation, decreased quality of 
life and increased risk of complications (1,2). Pharmacotherapy is often 
unsuccessful to achieve glucose control and multidisciplinary treatment 
should be encouraged (3). 
Aim: to analyze the longevity of a long-term multidisciplinary lifestyle 
intervention in the treatment of obese T2DM patients on top of phar-
macological treatment.
Methods: we included 93 obese T2DM patients in a 65 week programme 
containing 32 frequent sessions with a nutritionist, psychologist and 
physical activity. 
Results: After inclusion, mean weight decreased from 112,8 kg to 101,4 
kg (p<0,001), mean BMI decreased from 38,8 kg/m2 to 35,1 kg/m2 
(p<0,001). HbA1c decreased from 7,6 to 6,6 (p= p<0,001), other meta-
bolic parameters significantly improved. 15% of patients were eventually 
off medication, 50% decreased their number of tablets needed. Mean 
number of insulin units decreased from 116 IE to 53 IE (p<0,01). Meta-
bolic parameters remained decreased 2 years after intervention stop. 
Quality of life, assessed with SF-36 questionnaires, showed significant 
improvement in self-reported general health, physical functioning, vital-
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ity and mental health; all remained significant 2 years after intervention 
stop. 
Conclusion: we have shown that motivated T2DM patients participating 
in this intervention achieve sustained weight loss and improvement of 
glucose tolerance and metabolic parameters. Physical and mental quality 
of life was significantly enhanced and persisted during 2 years follow-up. 
In our opinion, long-term lifestyle intervention should be a main compo-
nent in treatment of obese T2DM patients.

Funding: Research relating to this abstract was funded by VGZ 
Zorgverzekering.

1) �Chan JM, Obesity, fat distribution, and weight gain as risk factors for 
clinical diabetes in men. Diabetes Care 1994; 17: 961–969.

2) �Colditz GA, Weight gain as a risk factor for clinical diabetes mellitus 
in women. Ann Int Med 1995; 122: 481–486.

Ismail, Systemic review and meta-analysis of randomised controlled tri-
als of psychological interventions to improve glycaemic control in pa-
tients with type 2 diabets, The Lancet; 2004;363;1589

T5:RS2 – Dietary management

T5:RS2.1

The role of Functional Foods: Hype, Help or Hope?

Saris Wim, H.M.1
1	�Dept. Human Biology Nutrition Research Institute NUTRIM,  
Maastricht University, The Netherlands

Whilst susceptibility to obesity is determined largely by genetic fac-
tors, the current obesity epidemic is significantly influenced by 
adverse lifestyle factors. Given our genetic background it is es-
sential infeasible for humans to self-regulate food intake under cur-
rent obesogenic environment with cheap but tasteful food avail-
able mostly in large portions everywhere at all time of the day.  
The challenge is to reduce the daily energy intake without compro-
mising the consumer liking too much. Science tells us clearly that one 
should focus in the first place on the macro nutrient composition to 
reduce energy intake. In this category also the fat and sugar replacers 
are valuable aids to create low energy alternatives. Addition of spe-
cific bioactive food ingredients could be of benefit to enhance satiety 
or to increase thermogenesis. So far the list of scientifically substanti-
ated ingredients with a successful decrease in body weight over time or 
prevention of weight regain after weight loss is very short and mostly 
small related to the effect. The gut seems to be the best target to in-
crease the satiety level and to decrease energy efficiency. With the new 
EU Health claim regulation, EFSA and the European food industry 
should come with criteria what could be considered as effective in rela-
tion to the weight management. Efficacy should be focused on weight 
maintenance and not on weight loss as primary end point since we have 
excellent treatments to reduce body mass by slimming diets. 

Conflict of interest: WS works part time as Corporate Scientist at DSM.

T5:RS2.2

How to motivate patients to start and maintain a healthy 
lifestyle

Golay, A.
University Hospitals of Geneva, Switzerland

I know what I should do, but I don’t do it! »Why are our patients so 
unmotivated to changing their attitude? Why don’t we even succeed in 
convincing them to change their lifestyle? 
In order to motivate our patients we have implemented a multidiscipli-
nary approach with a patient education in 5 dimensions. Acquiring new 
knowledges and skills (cognitive dimension), if it remains a necessary 
step, isn’t enough for improving treatment compliance. A second dimen-

sion called “emotional or intentional” is crucial and deeply influences the 
motivation to change.
A third dimension (infracognitive) should more often be approached by 
the healthcare provider. It is essential to understand the intimate way of 
reasoning of the patient. Does he have a tendency to want “all or noth-
ing” or to have negative thoughts? It is also vital to teach the patient to 
“zoom back” sometimes on what he does or doesn’t do (metacognitive 
dimension). If the patient becomes able to argue on his ambivalence to 
change, he’ll succeed at being more compliant to the treatment.
At last, the fifth dimension is “perceptive”, it’s the dimension of the sen-
sations of the patient. For example, evaluating a hunger or satiety sensa-
tion or feeling the intensity of a physical activity are necessary for a long 
term weight loss.
This humanistic approach improves greatly the quality of life and the 
autonomy of the patients. The whole approach is based patients’ needs 
and resources in order to maintain a long-term weight loss. 

T5:RS2.3

Eating less, while burning more; acute effects of bioactive 
components during energy restriction 

Smeets, A.1,2; Westerterp-Plantenga, M.1,2

1	Dept. Human Biology, Maastricht University, Maastricht, Netherlands
2	Top Institute Food & Nutrition, Wageningen, Netherlands

Introduction: The aim of the present study was to investigate the pos-
sibly synergistic effect of a bioactive mixture containing resistant starch, 
capsaicin, green tea, and protein on energy expenditure and satiety. Fur-
thermore, to investigate whether an 80% energy requirement diet plus 
bioactive mixture reaches the same satiety and thermogenesis level as a 
100% energy requirement diet without bioactive mixture.
Methods: Sixteen subjects were studied for 2 days in 4 conditions: 1) 
100% energy requirement diet plus bioactive mixture (100%H); 2) 
100% energy requirement diet, without bioactive mixture (100%C); 3) 
80% energy requirement diet plus bioactive mixture (80% H); 4) 80% 
energy requirement diet, without bioactive mixture (80%C), while appe-
tite profile and energy expenditure were continuously monitored.
Results: Feelings of satiety were significantly higher in condition 80%H 
(1210±86mm*24h) than in condition 100%C (1022±100mm*24h, p<0.02). 
Total energy expenditure was significantly higher in condition 80%H 
(9.14±0.32MJ/d) than in condition 100%C (8.90±0.29MJ/d, p<0.02). Fat 
oxidation was significantly higher in condition 80%H (77±4g/d) than 
in condition 100%C (58±3g/d, p<0.001). Carbohydrate oxidation was 
significantly lower in condition 80%H (248±14g/d) than in condition 
100%C (310±15g/d, p<0.001). Protein balance was not different between 
condition 80%H (-1±7g/d) and condition 100%C (-1±2g/d).
Conclusion: A combination of bioactive components added to a 20% 
energy restricted diet results in higher EE and satiety compared to a 
control diet in energy balance. A combination of bioactive components 
may facilitate adherence to an energy deficit diet by sustaining satiety 
and energy expenditure.

Conflict of Interest: We have no conflicts of interest. Funding: This study 
was funded by DiOGenes (Contract no. FP6-513946).

T5:RS2.4

A 6-months study on body weight regulation and body 
composition in overweight and obese children following 
three different diets varying in protein content.

Klingenberg, L.1; Norman, K.2; Larsen, T.M.1; Astrup, A.1
1	�Department of Human Nutrition, University of Copenhagen,  
Copenhagen, Denmark

2	�National Institute of Public Health, University of Southern Denmark, 
Copenhagen, Denmark

Background: Overweight among Danish children has risen during re-
cent decades. Studies on adults suggest that high protein intake might 
be beneficial in promoting weight loss. However, studies on children are 
conflicting.
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Methods: Overweight/obese children (N=65;iso-BMI>25kg*m-2;6-17y) 
was extracted from the Danish Diogenes population. Families were ini-
tially randomized to four diets varying in protein content and glycemic 
index (GI) and a control group. These groups were merged into a low 
(LO-P), moderate (MO-P) and high (HI-P) protein group, discarding GI. 
Families were provided with all foods for 6 months. Body fat-percent 
(%BF), waist circumference (WC), and BMI-z-score (BMIz) were re-
corded at baseline, 4 weeks (W4), and 6 months (M6). Habitual physical 
activity level at baseline (HPAbaseline;N=48;questionnaires) was assessed.
Results: Groups were well matched at baseline, except for HPAbaseline 
(higher for HI-P). No difference in variables between groups was ob-
served from baseline to W4. Between W4 and M6 differences was found 
between HI-P and MO-P in ∆BMIz (-0.24±0.06 vs. -0.02±0.06,P=0.04) and 
between HI-P and LO-P in ∆WC (-1.71±0.87cm vs. 1.87±0.89cm;P=0.007). 
From baseline to M6, differences was found between HI-P and MO-P in 
∆BMIz (-0.47±0.09 vs. -0.18±0.06;P=0.03) and ∆%BF (-3.92±1.32pp. vs. -
0.41±0.51pp.;P=0.04). Throughout the period, only HI-P showed consist-
ent decreases in variables. HPAbaseline confounded the effects on variables 
leaving no differences between groups except for ∆%BF (baseline-M6).
Conclusion: Our data suggest that high protein intake may reduce body 
fat in children. Some effects may be accounted for by differences in HPA 
level. For further insight we await the outcome of the Diogenes multi-
centre results.

Conflict of interest: None disclosed. Funding: Funded by the EU contract 
nr: Food -2005-CT-513946, www.diogenes-eu.org.

T5:RS3 – Pharmacotherapy

T5:RS3.1

New leads in pharmacotherapy 

Le Roux, C.W.
Metabolic Medicine, Imperial College London, UK

The rising prevalence of obesity and obesity-related co-morbidities 
increases healthcare costs, and reduced quality of life. Most national 
healthcare bodies such as the National Institute of Clinical Excellence 
in the UK recommends pharmacotherapy, in conjunction with lifestyle 
modification, for obese individuals [i.e. body mass index (BMI) of 30 
kg/m2] and for overweight patients with a BMI greater than 27 kg/m2, 
accompanied by at least one comorbidity. However, the current phar-
maceutical treatment available to combat this epidemic remains limited. 
We will review the efficacy and pharmacology of the anti-obesity agents 
currently used in clinical practice as well as some of the potential agents 
in phase II and III trials.

T5:RS3.2

Medication as a cause of weight gain

Ebenbichler, C.F.
Department of Internal Medicine I, Innsbruck Medical University, 
Innsbruck, Austria

Clinically significant weight gain as a consequence of some commonly 
prescribed drugs does not only contribute to medical comorbidities in-
cluding cardiovascular disease, insulin resistance and diabetes mellitus, 
but may also impair the patient’s adherence to treatment. The majority of 
current drug therapies associated with weight gain are used in treatment 
of diabetes and neurological or psychiatric disorders. In previous research, 
9 % of adults attributed weight gain to drugs they were prescribed.
Among antidepressive medication tricyclic antidepressants bear the 
greatest risk of weight gain, followed by mirtazapine, inhibitors of 
monoamino-oxidase and selective inhibitors of serotonin-reuptake. An-
tipsychotic medication, in particular second generation antipsychotics 
(SGAs), are associated with significant weight gain. For those patients 
prescribed antipsychotic medication, weight gain is acknowledged as 

a major cause of non-compliance. Consequently, a consensus develop-
ment conference convened to classify antipsychotic agents with respect 
to the substances metabolic risk and issued recommendations on patient 
screening and monitoring. The SGAs clozapine and olanzapine are con-
sidered to carry the highest risk, whereas risperidone and quetiapine are 
of intermediate risk. The SGAs ziprasidone and amisulpride and the 
newer agent aripiprazole are less prone to cause weight gain. Baseline 
screening and regular follow up monitoring are advised. Possible thera-
peutical strategies for the management of drug induced obesity include 
conventional approaches, such as lifestyle modification, and pharmaco-
logical intervention. Several substances used to treat obesity have shown 
promising results in the management of psychotropic medication in-
duced weight gain.

T5:RS3.3

The effect of the triple monoamine reuptake inhibitor 
tesofensine on energy metabolism and appetite in  
overweight and moderately obese men

Sjödin, A.1; Gasteyger, C.1; Nielsen, A.L.H.1; Raben, A.2; 
Mikkelsen, J.D.2; Jensen, J.K.S.3; Meier, D.2; Astrup, A.1 
1	�Department of Human Nutrition, University of Copenhagen,  
Frederiksberg, Denmark

2	NeuroSearch A/S, Ballerup, Denmark
3	SlottStat, Bagsværd, Denmark

Tesofensine (TE) is under development for the treatment of obesity and 
has been shown to reduce appetite and produce twice the weight loss 
compared to weight-reducing drugs currently on the market1. In animal 
models TE increases noradrenaline, dopamine and serotonin neurotrans-
mission, increases energy expenditure and inhibits food intake. Whether 
it is involved in the regulation of both sides of the energy balance in man 
is still unresolved.
Thirty-two healthy overweight/obese men (BMI 28-35 kg/m2) were treat-
ed with 2.0 mg TE daily for 7 days, followed by an additional 7 days with 
1.0 mg TE daily or placebo. Subjects were instructed to maintain food 
intake and physical activity levels. Energy expenditure (EE) was meas-
ured in a respiration chamber and appetite was evaluated in relation to a 
standardized meal using Visual Analogue Scales (VAS). 
Appetite was strongly affected by TE (p<0.05) in a manner likely to re-
sult in reduced energy intake. Furthermore, TE-treatment lead to a 1.8 
kg [95%CI:1.0;2.5] weight-loss (p<0.0001) and 17.7 g [95%CI:1.4;48.9] 
higher 24-hour fat oxidation compared to placebo (p<0.05). EE was 
maintained, despite a drop in fat-free mass which would theoretically 
lead to a ~2 % decrease in EE. A significant effect of TE on EE related 
to FFM when compared to placebo was, however, only found during the 
night-phase, corresponding to an increase of 16.2 kJ/h [95%CI:2.8;28.2] 
(p<0.05).
In conclusion, we propose that the weight reducing effect of TE is mainly 
caused by it decreasing appetite, but probably also to some extent by its 
stimulation of thermogenesis.

Reference
1. Astrup et al. the Lancet online 23 Oct 2008

Conflicts of interest: AA receives a honorarium as a consultant and for mem-
bership of the Tesofensine Advisory Board for NeuroSearch. AA and 
AS own shares in NeuroSearch A/S purchased on the stock exchange. 
AR, JDM and DM are employees of NeuroSearch A/S and own shares 
in the company. JKSJ works as a consultant for NeuroSearch A/S. CG 
is presently employed by Merck Serono, Switzerland while ALHN has 
no conflict of interest. Funding: Research relating to this abstract was 
funded by NeuroSearch A/S, Denmark
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T5:RS3.4

A One-Year Study to Assess the Efficacy, Safety, and 
Tolerability of Taranabant in Maintaining Weight Loss 
Induced by Diet in Obese Patients

Heymsfield, S.1; Wadden, T.2; Fujioka, K.3; Toubro, S.4;  
Erondu, N.1; Chen, M.1; Suryawanshi, S.1; Carofano, W.1;  
Johnson-Levonas, A.O.1; Kaufman, K.D.1; Amatruda, J.M.1
1	Merck Research Laboratories, Rahway, NJ USA
2	University of Pennsylvania, Philadelphia, PA
3	Scripps Clinic, La Jolla, CA
4	Reduce – Research Clinic of Human Nutrition, Roskilde, Denmark

Introduction: Taranabant is a cannabinoid-1 receptor inverse agonist 
that was being developed for the treatment of obesity. This study evalu-
ated the effects of taranabant treatment for 52 weeks on weight regain 
following low calorie diet (LCD)-induced weight loss. 
Methods: This Phase III, randomized, double-blind, placebo-controlled 
study consisted of a 6-wk LCD-induced weight loss period, including a 2-
wk single-blind placebo run-in, followed by 52-wks treatment and 4-wks 
follow-up. Obese patients (BMI >30 and <43 kg/m2; baseline [Week 0] 
BMI=32.0 kg/m2 and body weight [BW]=90.0 kg) with stable BW for >3 
months before study start who lost >6% of initial BW during the LCD 
period were randomized to once-daily taranabant 0.5-mg (n=195), 1-mg 
(n=196), or 2-mg (n=195), or placebo (n=194) with diet/exercise. The pri-
mary efficacy endpoint was mean change from baseline in BW. 
Results: An average BW loss of 9.6 kg (i.e., 9.5%; initial [Week -6] 
BMI=35.4 kg/m2 and body weight=100.5 kg) occurred during the LCD 
period. The mean BW regain following 52 weeks treatment was -0.1, -0.6, 
-1.2 and 1.7 kg for the taranabant 0.5-mg, 1-mg, and 2-mg and placebo 
groups, respectively (all p<0.01 versus placebo). The incidences of psy-
chiatric adverse experiences (AE) including irritability were higher for 
taranabant 1- and 2-mg versus placebo (p≤0.038), while the incidence of 
gastrointestinal AEs was higher for taranabant 2-mg (p=0.042) versus 
placebo.
Conclusions: Following a 6-wk LCD, all taranabant doses led to signifi-
cantly less weight regain relative to placebo over 52 wks. Taranabant was 
associated with increased incidences of psychiatric and gastrointestinal 
adverse experiences.

T5:RS4 – Surgical treatment

T5:RS4.1

Surgical treatment of diabetes and the effect on insulin 
sensitivity

Rubino, F., MD
Associate Professor of Surgery
Chief, Section of Metabolic Surgery
Weill Cornell Medical College of Cornell University
New York Presbyterian Hospital
New York, NY

Type 2 diabetes is a growing epidemic that places a severe burden on 
health care systems. This condition is usually considered a relentless and 
progressive disease: in fact if medical therapy is suspended, invariably, 
plasma glucose rises and the disease progresses. This knowledge is now 
being challenged by a growing body of evidence that remission of diabe-
tes, that is, long-term restoration of normal glycemia and glycated hemo-
globin levels without medications, can often be achieved after bariatric 
surgery. Furthermore, return to euglycemia and normal insulin levels are 
observed only within days after surgery, suggesting that weight loss alone 
cannot entirely explain why surgery improves diabetes.
Animal studies have shown that the improved glucose homeostasis after 
bariatric surgery is not secondary only to decreased food intake, weight 
loss,

 

or to a reduction in lipid and carbohydrate absorption. Clinical 
studies have documented rapid postoperative improvement of insulin 
sensitivity early after procedures that reroute the small bowel, such as 
Roux-en-y Gastric bypass AND Biliopancreatic Diversion. Recent clini-

cal studies also documented an increase in insulin secretion after gastric 
bypass. The results of personal studies, consistent with findings of other 
investigators, point to the exclusion of the duodenum and proximal jeju-
num from the passage of food as a primary mechanism for the resolution 
of diabetes. These findings suggest the hypothesis that the proximal small 
bowel may be contributing to the pathogenesis of the disease, and that 
insulin resistance may be the result of an aberrant signal originating in 
the proximal intestine. This alteration could be reversed by bypassing the 
duodenum-jejunum. 

T5:RS4.2

New strategies in surgery

Melissas, J.
University of Crete, Heraklion, Greece

Introduction: Obesity has become a major health problem in Europe. 
Bariatric surgery is an effective treatment for patients with clinically se-
vere obesity, offering long-term weight loss and amelioration or signifi-
cant improvement of obesity co-morbidities. 
Methods: In the beginning of the 21st century new strategies in bariatric 
surgery are aiming at optimizing the morbidly obese patient’s manage-
ment. This can only be achieved when this method of treatment offers 
long-term sustained weight loss, good life quality, resolution of all major 
co-morbidities with the lowest possible morbidity and mortality rates.
Results: This difficult target, as several studies have shown, requires ad-
equate training and experience from the surgeon’s part, the necessary 
equipment, facilities and ancillary Institutional services, proper patient’s 
selection criteria, minimally invasive approach, new techniques such as 
the sleeve gastrectomy, less aggressive operations as the two-stages ap-
proach for the super-super obese patients and finally an independent or-
ganisation to evaluate Institutions and surgeons and certify that they are 
offering outstanding patient’s cure and provide accreditation as Centres 
of Excellence.
Conclusions: Better selection criteria for anti-obesity surgical management, 
new and less invasive techniques and the creation of a network of certified 
Centres of Excellence in Bariatric and Metabolic surgery would be the new 
strategies in bariatric surgery in the rise of the new millennium.

Conflict of Interest: None Disclosed. Funding: No Funding. 

T5:RS4.3

Psychological improvement after bariatric surgery

Lippi, C.1; Pinchera, A.1; Santalucia, A.1; Malanima, G.1;  
Cantoni, V.3; Armani, A.3; Calderone, A.3; Fierabracci, P.1;  
Salvetti, G.1; Pucci, A.1; Jaccheri, R.1; Di Salvo, C.2;  
Anselmino, M.2; Santini, F.1

1	�Department of Endocrinology and Kidney University Hospital of Pisa, 
Pisa, Italy.

2	Surgical Section IV, University Hospital of Pisa, Italy
3	Department of Psychiatry, University Hospital of Pisa, Pisa, Italy.

Introduction: Swedish adjustable gastric banding (SAGB) and Roux- en-
Y Gastric Bypass (RYGBP) are surgical procedures aimed to produce a 
stable weight loss in severely obese subjects. The aim of this study was to 
evaluate psychological and psychopathological characteristics in obese 
subjects before and at 6 months after bariatric surgery.
Methods: 110 women (mean age 40.1 ± 10.6 yr, preoperative BMI 42.8 ± 
4.8 and postoperative BMI 35.9 ± 4.1) and 54 women underwent (mean 
age 43.2 ± 8.5 yr, preoperative BMI 52.9± 9.3 and postoperative BMI 
39.5 ± 7.8) were administered Minnesota Multiphasic Personality Inven-
tory-2 (MMPI-2), before and after SAGB or RYGBP respectively.
Results: in the SAGB group, at sixth-months follow up, paired sample 
Student’s t-test showed a significant improvement of the following clini-
cal and content scales: Hysteria (p<0.05), Paranoia (p<0.01), Psycho-
asthenia (p<0.001), Hypomania (p<0.05), Social introversion (p<0.01), 
Anxiety (p<0.001), Depression (p<0.0001), Health Concerns (p<0.0001), 
Bizarre Mentation (p<0.001), Cynicism (p<0.05), Low Self-Esteem 
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(p<0.0001), Social Discomfort (p<0.05), Work Interference (p<0.001). in 
the RYGBP group a significant improvement of the following scales was 
demonstrated: Hypochondriasis (p<0.001), Depression (p<0.05), Psycho-
pathic Deviate (p<0.05), Paranoia (p<0.01), Psychasthenia (p<0.0001), 
Schizophrenia (p<0.0001), Hypomania (p<0.01), Social introversion 
(p<0.0001), Anxiety (p<0.001), Fears (p<0.05), Obsessiveness (p<0.001), 
Depression (p<0.0001), Health Concerns (p<0.0001), Bizarre Menta-
tion (p<0.05), Anger (p<0.05), Cynicism (p<0.05), Type A (p<0.05), Low 
Self-Esteem (p<0.001), Social Discomfort (p<0.0001), Family Problems 
(p<0.05), Work Interference (p<0.0001) and Negative Treatment Indica-
tors (p<0.0001).
Conclusion: at 6 months follow-up, a substantial psychological improve-
ment was demonstrated after both SAGB and RYGBP.

T5:RS4.4

Depression and quality of life after conservative and sur-
gical obesity treatment

Herpertz, S.1; Legenbauer, T.1

1	Ruhr-University Bochum, Germany

Introduction: Over a period of 4 years, the course of weight in obese 
individuals was investigated in three different samples within the context 
of depressive symptoms and QoL

Methods: The course of weight in obese patients was investigated in 
three different obese samples. 532 individuals were initially included 
(conservative treatment, CONS): n = 251, obesity surgery (SUR): n = 
151, no weight reduction procedures (controls, C): n = 129). QoL (SF-
36) and depressive symptoms (HADS-D) were recorded at the onset of 
treatment (T1), after one (T2), two (T3), 4 years (T4). The drop-out rate 
after 4 years was 33.8%. 
Results: In the SUR- patients, the BMI was reduced from 50.2 to 38.8 
kg/m2; however, the CONS-probands demonstrated their initial weight 
at T4 after a significant weight reduction during the first year. Physical 
well-being only improved significantly in the SUR-patients. Solely SUR-
patients with clinically relevant depression values (HADS-D > 10) at T1 
demonstrated a significant clinical improvement. The extent of weight 
reduction correlated at all 3 follow-ups to an improvement of physical 
well-being and reduction of depression values. 
Conclusion: A substantial weight reduction, as may be achieved through 
obesity surgery, improves physical well-being and clinically relevant de-
pressive symptoms; however, for the majority of obese patients with the 
request for weight reduction this seems to suggest more a state than a 
trait characteristic of depressive symptoms in obesity.

Conflict of Interest: None Disclosed. Funding: the study has been funded 
by the German Research Council (DFG).

Oral Sessions

Track 1: Prevention and Health Promotion
T1:OS1 – Impact and effectiveness of interventions

T1:OS1.1

Systematic Review of Weight Maintenance Following 
Weight Loss

Murray, S.1; Sniehotta, F.1; Broom, J.2; Araújo-Soares, V.2; 
Dombrowski, S.1; Avenell, A.3

1	University of Aberdeen, Aberdeen, Scotland
2	Robert Gordon University, Aberdeen, Scotland
3	Health Technology Assessment, Aberdeen, Scotland

Introduction: Obesity is a complex and challenging problem which im-
pairs the physical and mental health and well-being of millions of peo-
ple. Treating the associated diseases is estimated to cost the UK health 
service an extra £45.5billion per year. Weight loss interventions achieve 
short-term success, but regain is common. The aim of this review was to 
examine the effectiveness of lifestyle, behavioural, pharmacological and/
or surgical interventions for long-term weight maintenance.
Methods: Randomized controlled trials including one or more lifestyle, 
behavioural, pharmacological or surgical intervention published in 1996 
to 2007 were evaluated. All interventions were preceded by initial weight 
loss periods of at least 4 weeks and were at least 1 year duration. Par-
ticipants were required to have a baseline BMI of ≥30 and achieved a 
minimum initial weight loss of 10%.
Results: 11 studies were identified providing a total of 20 intervention 
groups and a total of 1975 participants. Follow-up ranged from 0 – 23 
months. Weight change was analysed. 6 studies, including 2 pharmaco-
logical interventions, reported significant between-group differences. In-
terventions are enhanced by the use of behavioural change techniques 
which were reported in 9 out of 11 studies. However, reports lack details 
of techniques used and/or measures of behaviour change.
Conclusion: Overall, long-term weight maintenance strategies are effec-
tive in maintaining small weight losses but further work is required to 
determine which behavioural elements are most effective so that future 
interventions can be improved.

Conflict of Interest: None. Funding: Research relating to this abstract was 
funded by Lighterlife Ltd, UK in the form of a PhD support grant to 
the lead author.

T1:OS1.2

The MEND Programme: National effectiveness data 

Kolotourou, M.1; Chadwick, P.2; Cole, T.J.3; Lawson, M.1;  
Singhal, A.1; Sacher, P.M.1

1	�MRC Childhood Nutrition Research Centre, Institute of Child Health, 
University College London, United Kingdom

2	�Cancer Research, UK Health Behaviour Unit, University College  
London, United Kingdom

3	�Centre for Paediatric Epidemiology and Biostatistics, Institute of 
Child Health, University College London, United Kingdom

Introduction: The MEND Programme is the only national multi-compo-
nent child weight management programme in the UK1 (www.mendpro-
gramme.org). This study assessed the effectiveness of the MEND inter-
vention beyond the controlled environment of a clinical trial.2,3

Methods: Overweight or obese children participated in the MEND 
Programme at 211 locations across the UK (January-June 2008). The 
10-week, community and family-based intervention consisted of twice-
weekly group sessions including behaviour change, nutrition education 
and physical activity. The intervention was delivered by a range of health, 
exercise, education and social care professionals. Outcomes were as-
sessed pre-intervention and at 3 months. 
Results: Of 2506 MEND children participating in the MEND Programme 
(47% boys; mean age 10.3 years; 73% Caucasian, 34% from single-parent 
families), 2060 (82%) were measured pre and post intervention. Their 
mean BMI and waist circumference z-scores decreased by 0.17 (95%CI: 
0.16-1.18; p<0.0001) and 0.22 (95%CI: 0.21-0.24; p<0.0001) respectively. 
These results were very similar to the MEND pilot’s results (0.16 and 
0.25 z-score reduction for BMI and waist circumference respectively)4. 
Improvements were also noticed for other outcomes: mean change in 
physical activity levels (+3.6 hours per week, p<0.0001), post-exercise re-
covery heart rate (-8.3 beats per minute, p<0.0001), sedentary activities 
(-6.1 hours per week, p<0.0001), and body image (+4 points, p<0.0001). 
Mean attendance of the MEND Programme sessions was 77% and drop-
out rate was 9%.
Conclusion: In accordance with the MEND randomised controlled trial 
and pilot results2,5 participation in the MEND Programme was associat-
ed with beneficial effects on physical and psychosocial health, suggesting 
that the programme is replicable and scalable outside of a clinical trial.
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Conflict of interest: Sacher PM, Chadwick P and Kolotourou M are all em-
ployed part-time by the social enterprise MEND Central. Funding: The 
data collection and evaluation were funded by a combination of Primary 
Care Trusts (NHS), Local Authorities, Leisure Providers, Sainsbury’s 
Supermarkets Ltd, Big Lottery Fund, Sport England and the National 
Sports Foundation.
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T1:OS1.3

Watch the label before you watch the movie: Portion-size 
and Guideline Daily Amounts labeling in the cinema

Vermeer, W.M.1; Steenhuis, I.H.M.1; Bos, A.E.R.2; Leeuwis, F.1;  
De Boer, M.1; Seidell, J.C.1
1	�Institute for Health Sciences, VU-university, Amsterdam,  
the Netherlands

2	�Faculty of Social Sciences, Erasmus University, Rotterdam,  
the Netherlands

Introduction: Portion sizes of soft-drink have increased substantially 
during the past decades. Although food labelling has received much 
attention, no experimental studies and studies in real-world settings 
evaluating the effectiveness of portion-size and calorie Guideline Daily 
Amounts (GDA) labeling are available. This study assessed the effec-
tiveness of portion-size and calorie GDA labeling on consumers’ size 
choices and consumption of regular soft-drink in a cinema setting.
Methods: The study employed an experimental design with a control 
condition (N = 49) and an experimental condition (N = 52). Participants, 
unknowingly of the true purpose of the study, were invited to the cin-
ema. In the control condition, different soft-drink sizes combined with 
milliliter information were displayed in the cinema. In the experimental 
condition, portion-size information combined with calorie GDA-infor-
mation was displayed. Outcome measures were the soft-drink sizes that 
participants chose and the amount they consumed.
Results: Out of all participants, 59.8% had noticed the displays. Against 
our hypotheses, participants in the experimental condition were less 
likely to choose small sizes than participants in the control condition. 
No effect of labeling was found on the likelihood to choose large sizes, 
neither on actual soft-drink consumption. Exclusion of participants who 
had not noticed the displays did not yield different results. 
Conclusion: In this study, no effect of portion-size and calorie GDA 
labeling was found on people’s soft-drink intake. Possibly, portion-size 
choices are determined by habits and multiple exposures to labeling are 
needed in order to be effective. Further research is required to assess 
this explanation.

Conflict of Interest: None disclosed. Funding: Research related to this ab-
stract was funded by ZonMW (the Netherlands organization for health 
research and development).

T1:OS1.4

The lifestyle intervention “Obeldicks light” is effective to 
reduce fat mass in overweight children: preliminary  
findings in a randomized controlled trial

Reinehr, T.1; Schaefer, A.1; Winkel, K.1; Finne, E.²; Kolip, P.²
1�	Department of Pediatric Nutrition Medicine, Vestische Youth Hospital, 
University of Witten/Herdecke

2�	Institute of Public Health and Nursing Research,  
University of Bremen

Introduction: Randomized controlled trials (RCT) demonstrated the 
effectiveness of lifestyle interventions in obese (BMI>97th percentile) 
children. However, no RCT concerning lifestyle interventions have been 
performed in overweight but not obese children.
Methods: In the ongoing study, 60 overweight (BMI>90th <97th percen-
tile) children (mean age 11.2y, mean BMI 23.2±0.2kg/m², 65% female) 
were randomized into control group (CG) (n=38; no intervention in the 
course of 6 months) or intervention group (IG) (n=22; 6 months life-
style intervention “Obeldicks light” based on physical activity, nutrition 
education, and behavior therapy). Children were examined at baseline 
(T0), 6 months (T1), and 12 months later (T2). Degree of overweight was 
calculated as SDS-BMI. Percentage fat mass was determined by skinfold 
measurements and bioimpedance analyses. All analyses were performed 
on an intention-to-treat approach.
Results: The drop-out rate was 5% in IG and 11% in CG. At T1, 86% of 
the children in IG and 21% in CG decreased their SDS-BMI (p<0.001) 
and 36% of the children in IG were normal-weight. The changes in 
SDS-BMI differed significantly (p<0.001) between IG and CG at T1 
(CG: +0.09±0.04 SDS-BMI; IG: -0.26±0.05 SDS-BMI). At T2, weight 
loss maintenance was achieved in the IG (T1 to T2: +0.04±0.01 SDS-
BMI, p=0.439). The same findings were observed for percentage body fat 
based on skinfold measurements and bioimpedance analyses.
Conclusions: These preliminary findings suggest that the lifestyle inter-
vention “Obeldicks light” is effective to reduce fat mass in overweight 
children as compared to a randomized controlled group both at the end 
of intervention and 6 months later.

Conflict of Interest: None Disclosed. Funding: Research related to this ab-
stract was funded by the German Federal Ministry of Research 

T1:OS1.5

Increasing fruit and vegetable consumption in children: 
the Food Dudes programme

Lowe, C.F.1; Horne, P.J.1; Hardman, C.A.1; Milne, P.A.1;  
Pears, S.L.1
1	Bangor University, Bangor, United Kingdom 

Introduction: The present paper describes an innovative intervention 
that uses video-based role models (the Food Dudes) and small rewards 
to help children learn to like fruit and vegetables.
Methods: A whole-school version of the Food Dudes programme was 
evaluated in two studies. Study 1, in England, compared an experimental 
school that implemented the intervention with a control school that did 
not (n = 749 children). Fruit and vegetable intake at lunchtime in school 
canteens was measured at baseline, intervention, and 4-month follow-up. 
In Study 2, in Ireland, where food is provided in children’s lunchboxes, an 
experimental school was again compared with a matched control school 
(n = 435 children). Measurements were taken at baseline, intervention 
and 1-year follow-up.
Results: In Study 1, lunchtime consumption of fruit and vegetables in the 
experimental school was substantially higher at intervention and follow-
up, compared to baseline (p < 0.001), the increases being greatest (from 
400 -1400%) in children who ate least to begin with. The control school 
showed a significant decline in consumption over time. In Study 2, 1 year 
after the Food Dudes programme, children in the experimental school 
brought in and consumed significantly more fruit and vegetables from 
their lunchboxes compared to the control school (p < 0.001). There is 
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now a national roll-out of the programme in Ireland and a regional roll-
out has begun in England
Conclusion: The programme produces major and long-lasting increases 
in children’s fruit and vegetable consumption. It could improve the diet 
and overall health of children internationally. 

Conflict of Interest: None Disclosed. Funding: Research relating to this 
abstract was funded by the Horticultural Development Council, Fresh 
Produce Consortium, Tesco, Sainsbury, Safeway, Co-operative Whole-
salers’ Society, Asda, Somerfield, Food Standards Agency Wales, Fyffes 
and Bord Glas.

T1:OS1.6

Leptin intake during lactation prevents diet-induced 
white adipose tissue leptin resistance in adulthood

Priego, T.; Sánchez, J.; Palou, A.; Picó, C.
Laboratory of Molecular Biology, Nutrition and Biotechnology  
(Nutrigenomics), University of the Balearic Islands (UIB) and CIBER 
Fisiopatología de la Obesidad y Nutrición (CIBEROBN), Palma de  
Mallorca, Spain

Introduction: We have previously shown that the intake of physiological 
doses of leptin during lactation in rats protects against later obesity and 
improves insulin and central leptin sensitivity. Here, we aim to analyze 
whether leptin-treatment during lactation also affects peripheral leptin 
sensitivity by affecting the expression of the leptin receptor gene (OB-
Rb) in the adipose tissue under high fat (HF) diet.
Methods: A daily physiological oral dose of leptin or the vehicle was 
given to suckling male rats during lactation. After weaning, animals were 
fed with a normal fat (NF) or an HF-diet until the age of 6 months. The 
expression of OB-Rb and other genes involved in lipid metabolism in 
different adipose depots was measured.
Results: HF-diet feeding resulted in lower OB-Rb expression in visceral 
adipose tissue in control animals, while levels increased in leptin-treated 
animals in the different depots studied. This increase was accompanied 
by an increase in the expression of genes encoding proteins related with 
energy uptake (GLUT4, CD36) and fatty acid oxidation (PPARalpha, 
CPT1, UCP3) in different depots. Leptin-treated animals were also pro-
tected against the important increase in lipid accumulation occurring in 
the liver of control animals under HF-diet.
Conclusion: Leptin-treatment during lactation improves peripheral lep-
tin sensitivity in adulthood, which may explain the higher capacity for 
directing the excess of fat to the adipose tissue, preventing its accumula-
tion in the liver. This, together with the described improvement of cen-
tral leptin sensitivity, may contribute to the protection of these animals 
against diet-induced obesity and its metabolic-related disorders. 

Conflict of interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by the Spanish Government (grant AGL2006-04887/
ALI). The CIBER de Fisiopatología de la obesidad y nutrición is an 
initiative of the ISCIII.

T1:OS2 – Determinants of behaviour

T1:OS2.1

Determinants of habitual physical activity level

Bonomi, A.G.1,2; Plasqui, G.1; Goris, A.H.C.3; Westerterp, K.R.1

1	�Department of Human Biology, Maastricht University, Maastricht, 
The Netherlands. 

2	�Group Care and Health Applications and 3DirectLife New Wellness 
Solutions, Philips Research Laboratories, Eindhoven,  
The Netherlands. 

Objective: This study investigated which types of physical activity (PA) 
such as lying, sitting or standing (Sit-Stand), active standing (AS), walk-
ing, running, and cycling, determined the physical activity level (PAL). 

Methods: Subjects were 15 adults (age: 26-59 years, BMI: 24.4±3 kg/m2). 
Habitual PA was measured for five days using one tri-axial accelerom-
eter. Accelerometer output was used to identify 6 types of PA and to 
assess intensity of walking and cycling (low, moderate, high intensity) 
by estimating movement speed. PA pattern was described by the aver-
age daily duration (ADD) of each activity type. ADD of walking was 
also quantified in bouts shorter than 5 minutes, longer than 5 minutes 
and longer than 10 minutes. Simultaneously, average daily metabolic rate 
(ADMR) was measured using doubly labeled water. PAL was calculated 
as ADMR divided by sleeping metabolic rate. 
Results: Measured PAL was 1.75 ± 0.17. PAL was significantly associ-
ated (p<0.05) with ADD of Sit-Stand (R = -0.58) and walking (R=0.58). 
The other types of activity were not significantly associated with PAL. 
Moderate intensity walking was positively associated with PAL (R=0.51, 
p<0.05). ADD of walks longer than 5 minutes and longer than 10 min-
utes were significantly related with PAL (R=0.58, R=0.56, respectively, 
p<0.05). 
Conclusion: The time spent sitting or standing and walking are charac-
teristics of the PA pattern that significantly determine PAL. Walking at 
moderate intensity and engaging in walks longer than 5 minutes contrib-
ute to the achievement of a higher activity level.

Disclosure: This work has been funded by Philips Research.

T1:OS2.2

Self-Determination and Exercise Intrinsic Motivation as 
Mediators of Physical Activity During a Weight Loss  
Program: One-Year Results from a Randomized  
Controlled Trial

Silva, M.N.1; Vieira, P.N.1; Coutinho, S.1; Palmeira, A.L.2;  
Carraça, E.V.1; Mata, J.1; Sardinha, L.B.1; Teixeira, P.J.1

1	�Exercise and Health Department, Faculty of Human Movement,  
Technical University of Lisbon, Portugal

2	�Universidade Lusófona de Humanidades e Tecnologias, Lisbon, 
Portugal

Introduction: Few studies have focused on experimentally influencing 
motivation-related mediators of physical activity/exercise (PA) in the 
overweight/obese. Our aim was to evaluate changes in PA and psycho-
logical mechanisms of PA behavior change during a one year obesity 
treatment intervention based on Self-Determination Theory (SDT).
Methods: 239 women (37.6±7.1y; 31.5±4.1kg/m2) were assigned to inter-
vention/control groups. The intervention was designed to increase PA and 
PA motivation, following SDT principles. Assessments included intrinsic 
motivation-IM; locus of causality-LC, autonomous self-regulation-ASR, 
psychological motives-PM; and PA: steps/day, moderate+vigorous PA 
(7-day PAR), and lifestyle activity. Mediation and indirect effects were 
tested following Preacher and Hayes procedures (2007).
Results: The intervention significantly changed all SDT mediators 
(ES=0.60-1.08) and increased PA (+147 min/wk moderate+vigorous PA; 
+1986 steps/day, ES=0.89 for a lifestyle activity index, p<0.001 vs con-
trols). At 12 months (86% retention) associations between PA and SDT 
mediators ranged between r=.36 and .50 (p<0.001) and IM, ASR, LCE 
and PM distinguished (p<0.001) successful (>150 min/wk PA criteria) 
from non-successful participants. In the mediated models, direct effects 
of intervention on moderate-vigorous and lifestyle PA were reduced but 
remained significant. Significant (p<0.05) indirect effects were observed 
through all 4 SDT variables (IM, LC, ASR, PM), suggesting partial me-
diation. For steps/day, total mediation for PM (i.e., enjoyment, challenge, 
energy) was observed (p=0.003).
Conclusion: The intervention was successful in affecting theory-driven 
exercise motivation mediators, which in turn partially explained clinical-
ly-significant changes in PA adoption after 1 year. Results are consistent 
with autonomous self-regulation and intrinsic motivation resting within 
the causal path of exercise adherence during weight control.

Conflict of Interest: None Disclosed. Funding: Research relating to this 
abstract was funded by Science and Technology Foundation, Calouste 
Gulbenkian Foundation, Oeiras City Council, IBESA, and Nestlé 
– Portugal.
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T1:OS2.3

Mediators of energy balance related behaviours among 
children and adolescents.

Te Velde, S.J.1; Van der Horst, K.2; Wind, M.3; Brug, J.1,2

1	�Department of Epidemiology & Biostatistics, EMGO institute,  
VU University Medical Center, Amsterdam, the Netherlands

2	�Department of Public Health, Erasmus University Medical Center, 
Rotterdam, the Netherlands

3	�Department of Nutrition, Institute for Basic Medical Sciences,  
University of Oslo, Oslo, Norway

Introduction: To prevent excessive weight gain, changes in energy bal-
ance-related behaviours (EBRBs), such as dietary intake, physical activ-
ity and sedentary behaviours, is required. To change such behaviours by 
interventions, we need to address changeable mediators that influence 
the EBRBs. The current paper presents results from two studies explor-
ing potential mediators of environmental influences on different EBRBs 
among children and adolescents. 
Methods: Mediation analyses were conducted. The ENDORSE study 
among Dutch adolescents and the Pro Children study among European 
schoolchildren provided data on environmental factors(availability of 
fruit and vegetables (FV), presence of a TV in the bedroom, presence of 
sport attributes in the home), cognitive variables (attitude, social norm, 
perceived behaviour control, intention, habit), engagement in sports, TV 
viewing and FV intake.
Results: The Pro Children study indicated that mediators of the effect of 
home availability of FV on FV intake were: attitude towards fruit, lik-
ing, perceived barriers and self-efficacy. Likewise, the ENDORSE study 
showed that the relationship between availability of sports attributes at 
home and engagement in sport was mediated by attitude towards sports 
behaviour and intention to increase sports behaviour. Also, the effect 
of a TV in the bedroom on TV viewing was mediated by attitude, social 
norm, perceived behaviour control and intention. The latter association 
lost statistical significance after accounting for the mediators, in contrast 
to the former two. 
Conclusion: As shown, cognitive factors mediate at least partly the as-
sociations between environmental factors and important EBRBs such 
as sports participation, FV intake and TV viewing among children/ado-
lescents.

Conflict of interest: Non disclosed. Funding: Research related to this ab-
stract was funded by The Netherlands Organization for Health Re-
search and Development (Zon Mw, 2100.0103), the Commission of the 
European Communities, SP5A-CT-2006-044128 “Health-promotion 
through Obesity Prevention across Europe (HOPE), the Fifth Frame-
work Programme of the European Commission, Thematic programme 
Quality of Life and Management of Living Resources, key action Food, 
Nutrition and Health (QLK1-CT-2001-00547)and the World Cancer 
Research Fund (2007/47).

T1:OS2.4

A front-of-pack nutrition logo: a quantitative and  
qualitative process evaluation

Vyth, E.L.1; Steenhuis, I.H.M.1; Mallant, S.F.1; Mol, Z.L.1;  
Brug, J.2; Temminghoff, M.3; Feunekes, G.I.4; Jansen, L.5;  
Verhagen, H.6; Seidell, J.C.1,2

1	�VU University Amsterdam, Institute of Health Sciences, De Boelelaan 
1085, 1081 HV Amsterdam, The Netherlands

2	�EMGO Institute, VU University Medical Center, Van der  
Boechorststraat 7, 1081 BT Amsterdam, The Netherlands

3	�GfK Panel Services Benelux B.V., Middellaan 25, 5102 PB Dongen, 
The Netherlands

4	�Unilever Food and Health Research Institute, Olivier van  
Noortlaan 120, 3133 AT Vlaardingen, The Netherlands

5	�Choices International Foundation, Wetstraat/Rue de la Loi 28 B.18, 
Brussels, Belgium

6	�National Institute for Public Health and the Environment (RIVM), An-
tonie van Leeuwenhoeklaan 9, 3721 MA, Bilthoven, The Netherlands

Introduction: This study aimed to perform a quantitative and qualitative 
process evaluation of the introduction of the Choices logo, a front-of-pack 
nutrition logo on products with a favorable product composition, adopted 
by many food producers, retail and food service organizations, support-
ed by the Netherlands Nutrition Center, conditionally endorsed by the 
Dutch government, validated by an independent scientific committee of 
nutrition scientists, and in the process of international dissemination. 
Methods: An online questionnaire was sent to adult consumers four 
months after the introduction of the logo (n=1032) and one year later 
(n=1127). Additionally, seven consumer focus groups (n=41) were con-
ducted.
Results: Quantitative analyses showed that exposure to the logo had sig-
nificantly increased. Elderly and obese reported to be more in need of 
a logo than younger and normal-weight respondents. Women perceived 
the logo more attractive and credible than men did. Further qualitative 
analyses indicated that the logo’s credibility would improve if it became 
known that governmental and scientific authorities support it. Elderly 
indicated to need a logo due to health concerns. Consumers interested in 
health reported that they used the logo. 
Conclusion: Further research focusing on specific target groups, actual 
food choice and health outcomes is needed to investigate the effective-
ness of the Choices logo.

Conflicts of interest: Gerda Feunekes works at the Unilever Food and 
Health Research Institute, one of the participating food companies in 
the Choices programme. Léon Jansen works at Schuttelaar & Partners, 
a consultancy firm that operates as the Foundation’s Secretariat. Hans 
Verhagen Works at the RIVM and is involved in the evaluation of the 
logo as an independent party, commissioned by the Dutch government. 
Funding: This study was funded by the Choices Foundation.

T1:OS2.5

Contribution of children’s consumer behaviour to  
childhood obesity: a promising target for intervention

Kovacs, E.1; Reisch, L.2; Dehenauw, S.3; Pala, V.4; Lissner, L.5; 
Molnar, D.1
1	Department of Paediatrics, University of Pécs, Hungary
2	Copenhagen Business School, Copenhagen, Denmark
3	Ghent University, Ghent, Belgium
4	Nutritional Epidemiology Unit, National Cancer Institute, Milan, Italy
5	Gothenburg University, Gothenburg, Sweden

Introduction: The IDEFICS (Identification and prevention of Dietary 
and lifestyle-induced health EFfects In Children and infantS) is a five-
year multicentre study targeting comprehensively the childhood obesity 
in the age group 2-10 years. Obesity in childhood is itself a predictor of 
chronic diseases in adulthood, even if weight is lost later (British Medi-
cal Association 2005). Therefore our aim was identifying an intervention 
point earlier than manifest increase in the child’s BMI is detectable, hy-
pothesizing that this mediator could be consumer behaviour.
Methods: We analyzed data of baseline survey of Hungarian IDEFICS 
sample: the modules of 2509 parental questionnaire referring to consum-
er behaviour, the BMI measured and ranked according to Cole (2000) 
and the consumption of the highly promoted so-called ‘Big Four’ of pre-
sugared breakfast cereals, soft-drinks, confectionary and savoury snacks 
(Hastings, 2006) selected from 50187 food items of the children’s in total 
4767 24-hour dietary recall. 
Results: In the 3-days dietary recall parents reported 6.7 ± 4.02 occasion 
of consuming ”Big Four”. This wasn’t significantly associated with paren-
tal obesity, educational level or most items of parental consumer beliefs. 
In contrast, „Big Four” was significantly associated (p<.01, Spearman) 
with child’s own BMI, child’s mental well-being, parenting style and TV 
viewing time (but no kind of other screen-viewing).
Conclusion: While general family habits resulting in child’s obesity are 
highly influenced by parental (health) literacy and beliefs, the child’s 
own consumer behaviour proved to be not an intermediate step of the 
above relationship but an independent contributing factor, deserving 
more attention for targeted intervention.

Conflict of Interest: None. Funding: Research relating to this abstract was 
funded by: EU / FP6 Contract no.: 016181-2 (FOOD)
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T1:OS2.6

Television food advertising to children: a global  
perspective

Kelly, B.1; Chapman, K.1; Halford, J.C.G.2; Boyland, E.J.2;  
Berg, C.3; Caroli, M.4; Cook, B.5; Coutinho, J.G.6; Effertz, T.7; 
Grammatikaki, E.8; Keller, K.9; Kovács, E.10; Leung, R.11;  
Manios, Y.8; Monteiro, R.6; Pedley, C.12; Pellerin, S.13; Prell, H.3; 
Raine, K.14; Recine, E.6; Serra-Majem, L.15; Summerbell, C.12

1	Cancer Council NSW, Sydney, Australia
2	University of Liverpool, Liverpool, United Kingdom
3	University of Gothenburg, Gothenburg, Sweden
4	Department of Prevention, Azienda Sanitaria Locale Brindisi, Italy 
5	Toronto Public Health, Toronto, Canada 
6	University of Brasilia, Brasilia, Brazil 
7	�Institute for Commercial Law & Economics, University of Hamburg, 
Hamberg, Germany 

8	Harokopio University, Athens, Greece 
9	�NY Obesity Research Center, St. Luke’s Hospital, New York,  
United States

10 Paediatric Clinic of Pecs University, Pecs, Hungary 
11 �Central Health Education Unit, Department of Health, Hong Kong 

Special Administrative Region, China 
12 Durham University, Durham, United Kingdom 
13 Coalition Quebecoise sur la Problematique Poids, Quebec, Canada 
14 University of Alberta, Edmonton, Canada 
15 University of Las Palmas de Gran Canaria, Gran Canaria, Spain 

Introduction: This study aimed to compare the nature and extent of tel-
evision food advertising to children in a range of countries. 
Methods: An independent collaboration of researchers was established 
across 12 countries (15 research groups), with representation from Aus-
tralia, Asia, Eastern and Western Europe, and North and South America. 
Each group recorded television for two weekdays and two weekend days 
between 6:00 and 22:00, for the three most popular children’s channels 
(192 hours), between October 2007 and March 2008. Advertisements 
were coded using predefined criteria. Food advertisements were classi-
fied according to three food categories: core/healthy, non-core/unhealthy 
and miscellaneous. The use of persuasive marketing, including promo-
tional characters and premium offers was also assessed. 
Results: For all countries, food advertisements comprised 11 to 23% of 
advertisements. Non-core foods were the most frequently advertised 
food products, contributing 53 to 87% of food advertisements. The over-
all proportion of food advertisements for non-core foods increased dur-
ing children’s peak viewing times, compared to non-peak viewing times 
(21 = 10.80, p<0.001). The majority of food advertisements containing 
persuasive marketing were for non-core products; 48 to 91% of those 
containing promotional characters, and 73 to 96% of those containing 
premium offers. 
Conclusion: Internationally, children are exposed to high volumes of un-
healthy food and beverage advertising on television. Limiting this food 
marketing is an important preventive strategy for childhood obesity, and 
a vital first step is to develop/extend statutory regulations to prohibit un-
healthy food and beverage advertising during broadcast periods where a 
significant number of children are watching.

Conflict of interest: None disclosed. Funding: Research relating to this ab-
stract was funded by FAS (Swedish Council for Working Life and Social 
Research) for the Swedish data.

Track 2: Epidemiology and the Impact of Obesity
T2:OS1 – Alternative measures to BMI and waist 
circumference

T2:OS1.1

Computed tomography-based validation of abdominal 
adiposity measurements from ultrasonography, dual  
X-ray absorptiometry, and anthropometry 

Söderberg, A.M.I.1; Rydh, A.2; Renström, F.1; de Lucia-Rolfe, 
E.3; Nordström, P.4; Brage, S.3; Franks, P.W.1

1	�Genetic Epidemiology & Clinical Research Group, Department of 
Public Health & Clinical Medicine,Section for Medicine, Umeå Uni-
versity Hospital, Umeå, Sweden

2	Department of Radiology, Umeå University Hospital, Umeå, Sweden
3	�MRC Epidemiology Unit, Institute of Metabolic Science,  
Cambridge, UK

4	�Department of Surgery & Perioperative Sciences, Umeå University 
Hospital, Umeå, Sweden

Introduction: Large-scale etiological studies of obesity and its patho-
logic consequences are often hindered by imprecise assessments of adi-
pose mass, distribution, and subtype. We compared the validity of three 
methods for the assessment of abdominal adiposity (dual-energy x-ray 
absorptiometry [DXA], ultrasound, anthropometry) against the gold-
standard method of computed tomography (CT).
Methods: Twenty-nine non-diseased middle-aged men (BMI mean 26.5) 
and women (BMI 25.5) selected as a representative population-sample 
underwent assessments of adiposity mass (kg) and distribution (total 
subcutaneous [TSAT], superficial subcutaneous [SSAT], deep subcuta-
neous [DSAT], and visceral [VAT]).
Results: VAT assessed using ultrasound correlated highly with VAT from 
CT (r=0.86; P<0.0001), as did abdominal adipose mass measured with 
DXA (r=0.79; P<0.0001) and waist circumference (r=0.67; P<0.01). Ul-
trasound yielded the most precise measured of TSAT (r=0.93; P<0.0001). 
Total adipose mass from DXA was also strongly correlated with CT-as-
sessed TSAT (r=0.72; P<0.001), as was BMI (r=0.67; P=0.01). Although 
TSAT from ultrasound correlated strongly with the CT measure of SSAT 
(r=0.78; P<0.0001), the ultrasound SSAT measure was only moderately 
correlated with the respective CT measure (r=0.58; P<0.05). The best 
non-ultrasound measure of SSAT was total adipose mass from DXA 
(r=0.76; P<0.0001). DSAT from ultrasound was strongly correlated with 
CT-derived DSAT (r=0.88; P<0.0001). DXA total adipose mass (r=0.78; 
P<0.0001), waist (r=0.74; P<0.0001) and BMI (r=0.72; P<0.0001) were all 
comparably correlated with DSAT from CT.
Conclusion: Compared with CT, the ultrasound method used in this 
study can, with a very high level of precision, quantify visceral adipose 
mass as well as the subcutaneous deep and superficial layers. 

Conflict of interest: None disclosed. Funding: Research relating to this ab-
stract was funded by Visare Norr Foundation and Swedish Heart and 
Lung Foundation.

T2:OS1.2

Abdominal obesity and (pre-)diabetes in China

He, Y.1; Zhai, F.1; Ma, G.1; Feskens, E.J.M.2; Yang, X.1

1	�National Institute for Nutrition and Food Safety, Chinese Center for 
Disease, Control and Prevention, Beijing, People’s Republic of China.

2	�Division of Human Nutrition, Wageningen University, Wageningen, 
The Netherlands.

Objective: To assess the association of indicators of general and abdomi-
nal obesity with the prevalence of type 2 diabetes (T2DM) and interme-
diate hyperglycaemia (IHG) in the Chinese population. 
Methods: We used data of 50,905 adults aged 18-79 years in the 2002 
China National Nutrition and Health Survey. Recommended Chinese 
cut-off values were used for BMI (24 kg/m2) and waist circumference 
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(WC; 85 cm in men, 80 cm in women). Optimal cut-offs for waist:height 
ratio (WHtR) were determined from ROC curves. 
Results: ROC curve analyses indicated 0.5 as the optimal cut-off value 
for WHtR in both sexes. High BMI, WC and WHtR were all associated 
with the prevalence of glucose tolerance abnormalities, with the highest 
prevalence ratio (PR) for high WHtR (men: PR=2.85, 95%CI 2.54-3.21; 
women: PR=3.10, 95%CI 2.74- 3.51). When combining BMI and WHtR, 
in men either a high BMI or a high WHtR alone was associated with 
increased risk. Among women, a high BMI without a concomitant high 
WHtR was not associated with increased glucose tolerance abnormali-
ties risk, whereas a high WHtR was associated with risk irrespective of 
BMI. 
Conclusions: Among the Chinese adult population measures of central 
obesity are better predictors of glucose tolerance abnormalities preva-
lence than BMI. A WHtR cut-off point of 0.5 for both men and women 
is as optimum for indicating (pre-) diabetes and may be a useful tool for 
screening and health education.

Conflict of Interest: None Disclosed. Funding: Ministry of Health and Min-
istry of Science and Technology, China.

T2:OS1.3

The TOFI Phenotype

Thomas, E.L.1; McCarthy, J.1; Fitzpatrick, J.1; Durighel, G.1; 
Bell, J.D.2
1	�Metabolic and Molecular Imaging Group, MRC Clinical Sciences 
Centre, Imperial College, London

Introduction: We have previously reported subjects with elevated intra-
abdominal adipose tissue (IAAT) despite normal BMI. These subjects 
may be at increased risk of obesity related diseases, despite their ‘normal’ 
size. The aim of this study was to determine normal ranges for IAAT in 
males and females, and define the extent of individuals in a normal popu-
lation with the TOFI (Thin Outside, Fat Inside) phenotype.
Methods: Whole body MR images were obtained from 535 subjects (286 
male, 249 female, BMI range 15.5-57.3 kg/m2) on a 1.5T Phillips Achiva 
scanner. Total and regional AT volumes were measured.
Results: Total AT in males ranged from 6.2-79.9 litres (27.0 ± 11.9 
mean±SD) and in females from 5.1-109.0 litres (32.6 ± 16.6). However, 
males carried significantly more IAAT than females (4.0 ± 2.3 [range: 
0.2-12.0], vs 2.6 ± 1.8 [range: 0.4-9.8] litres respectively, p<0.001). To es-
tablish the TOFI phenotype, IAAT was expressed as a percentage of 
total AT. The proportion of subjects within the normal BMI range (18-
25kg/m2) in the upper quartile for IAAT/total AT (deemed to be TOFI) 
was 17.7% for males and 7.3% for females respectively. Example of this 
is shown in the figure.

Discussion: A significant number of both males and females with normal 
BMI appear to have the ‘TOFI’ phenotype. It may be important to iden-

tify these individuals, since they may be at particular risk of developing 
metabolic diseases.

References: Thomas EL, Saeed N, et al .Magnetic J Appl Physiol. 1998 
Nov;85(5):1778-85.

Conflict of Interest: None. Funding: Research relating to this abstract was 
funded by the MRC. 

T2:OS1.4

Obtaining evidence for higher cut-off values for high-risk 
waist circumference in older adults

Heim, N.1; Snijder, M.B.1; Heymans, M.W.1,2; Deeg, D.J.H.2; 
Seidell, J.C.1,2; Visser, M.1,2

1	�Department of Health Sciences, Faculty of Earth and Life Sciences, 
VU University, Amsterdam, the Netherlands 

2	�EMGO Institute, VU University Medical Center, Amsterdam,  
the Netherlands 

Introduction: Ongoing debate exists about the applicability of current 
guidelines for healthy waist circumference (WC) in older adults. Our aim 
was to compare the currently used cut-offs of WC (as adopted in WHO 
guidelines) with newly identified cut-offs as assessed in a population-
based sample of older adults. 
Methods: First, new cut-offs were identified based on the relationship 
between BMI and WC. ROC curves were used to compare the predic-
tive power of the different categorisations. Furthermore, the association 
between WC and self-reported mobility limitations was considered using 
spline regression curves. Data of 1049 participants of the Longitudinal 
Aging Study Amsterdam (1995-1996), aged 70-88y, were used.
Results: Linear regression analyses showed that the values of WC cor-
responding to BMIs of 25kg/m2 and 30kg/m2 are higher than the current 
cut-offs. Cut-offs found in men were 97 and 110cm, whereas 88 and 98cm 
represented the cut-offs in women. Areas under the ROC curves showed 
that the power to predict mobility limitations improved when the higher 
cut-offs were applied. The spline regression curve was U-shaped in men, 
while in women, the risk for mobility limitations increased gradually with 
increasing WC. At the level of current cut-offs for WC, the odds for mo-
bility limitations were not yet increased in either men or women. 
Conclusion: Based on extensive analysis techniques, this study suggests 
that the current cut-offs for high-risk WC should be higher when applied 
to older adults. The association of WC with other negative health out-
comes needs to be investigated. 

Conflict of Interest: None Disclosed. Funding: No funding.

T2:OS1.5

Cardiometabolic risk in ‘normal’ BMI women: Waist cir-
cumference standardized to height is the best adiposity 
marker. 

Subramoney, S.1; Bjorkelund, C.1; Sundh, V.1, Bosaeus, I.2; 
Lissner, L.1 
1	�Department of Public Health and Community Medicine, Sahlgrenska 
Academy at Göteborg University, Göteborg, Sweden.

2	�Department of Clinical Nutrition, Sahlgrenska Academy at Göteborg 
University, Göteborg, Sweden.

Background: Higher body fat mass in ‘normal’ Body Mass Index 
(BMI<25) women has been associated with higher cardiometabolic risk. 
The relevance of simple measures such as waist circumference (WC), is 
of clinical and public health interest. Age effects in this context are less 
studied. .
Objective: Examine clinical utility of a range of adiposity measures in 
identifying cardiometabolic risk, within BMI groups and with age.   
Methods: 500 women aged 38 and 50 were examined in a population study 
of women in Gothenburg. The analysis included 307 ‘normal’ and175 
‘overweight’ (BMI>=25) women; 197 and 112 respectively had total body 
fat mass measurement by Bioelectrical Impedance Spectroscopy.
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Results: Explained variability (by Linear regression) in risk scores 
(Framingham, sum of blood pressure, glucose, lipids scores) in ‘normal’ 
and ‘overweight’ women respectively were, WC (13.7% and 26.1%), 
Waist-height ratio (WHtR, 18.4% and 29.6%) and body fat mass Index 
(4.9 and 14.3%); all results were highly significant. Explained variability 
was greater in younger women in each BMI group.  
Positive Predictive Value (PPV) for identifying women with at least one 
non-adipose component of the IDF criteria at WC>=80cm ranged be-
tween 33-60% in the two BMI and age groups.  At WHtR>=0.5, PPV was 
46-68%. PPV was higher in overweight or older women.
Conclusion: WC or WHtR are at least as good as total body fat, and can 
identify cardiometabolic risk in ‘normal’ and ‘overweight’ women, though 
with clinical limitations.  Adiposity explained variability in risk is limited; 
absolute clinical gains especially with high-tech methods of measuring 
adiposity, including central adiposity can therefore be rather limited. 

Conflict of Interest: None for any of the authors. Funding: The study was 
supported by grants from the Swedish Council for working life and so-
cial research (2005-0794 and 2006-1506).
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Utility Of BMI In Screening Children And Adolescent For 
Clustering Of Cardiovascular Risk Factors: Comparisons 
of IOTF and CDC References

Adegboye, A.R.A.1 2; Sardinha, L.B.3; Andersen, L.B.2 4;  
Froberg, K.2; Heitmann, B.L.1 2

1	�Research Unit for Dietary Studies. Institute of Preventive Medicine, 
Copenhagen University Hospital, Copenhagen, Denmark.

2	�Research in Childhood Health. Institute of Sports Science and Clinical 
Biomechanics, University of Southern Denmark, Odense, Denmark.

3	�Exercise and Health Laboratory. Faculty of Human Movement,  
Technical University of Lisbon, Lisbon, Portugal

4	�Department of Sports Medicine. Norwegian School of Sport  
Sciences, Oslo, Norway.

Background: BMI cut-offs proposed by the International Obesity Task 
Force (IOTF) and the US Centers for Disease Control and Prevention 
(CDC) have been widely used to define childhood overweight/obesity. 
However, these references have not been thoroughly evaluated in terms 
of ability to detect clustering of cardiovascular risk-factors. 
Objective: To assess the ability of IOTF and CDC BMI cut-offs to success-
fully screen for children and adolescent with clustering of risk-factors. 
Methods: 2836 schoolchildren in the 3rd (8–11 years) and 9th (14–17 
years) grade were randomly selected from Denmark, Estonia and Por-
tugal. Risk-factors included in the composite risk-factor score (mean of 
Z-scores) were systolic and diastolic blood pressure, triglyceride, total 
cholesterol, HDL-cholesterol, insulin resistance and aerobic fitness. Chil-
dren with a risk score above 1SD of the composite variable were defined 
as being at risk. Logistic regression and ROC analysis were performed. 
Results: Independent of the reference used, the likelihood of having 
clustering of risk-factors was significantly higher (p-value <0.0001) in 
the obese (OR: 17.8 IOTF; 18.1 CDC) and overweight groups (OR: 6.4 
IOTF; 5.4 CDC) compared to normal-weight group, regardless of age, 
gender, puberty and country. However, the screening ability of BMI cut-
offs was modest. The area under the ROC curves ranged from 0.52 to 
0.70 using IOTF reference and from 0.53 to 0.62 using CDC reference. 
Obesity cut-offs were highly specific, but less sensitive for identifying 
children at risk. 
Conclusion: Current definitions of childhood obesity tend to be conserv-
ative, whether the IOTF and CDC references are used. 
Keywords: cardiovascular risk factors; childhood obesity; classification 
systems; screening

Conflict of Interest: None. Funding: Research relating to this abstract was 
funded by the TRYG-foundation, DK

To assess the ability of IOTF and CDC BMI cut-off points to successfully 
screen for children and adolescent with clustering of risk factors. =23

To determine whether the IOTF or CDC BMI cut-offs for classifying over-
weight/obesity are more accurate at predicting immediate health risk in 
childhood. =23

To determine whether the IOTF or CDC BMI cut-offs for classifying over-
weight and obesity are more accurate at screening children with cluster-
ing of risk factors. =25

T2:OS2 – Determinants over the lifespan

T2:OS2.1

The preterm baby as a young adult: effect of prematurity 
on intrahepatocellular lipid.

Doolan, A.1; Thomas, E.L.2; Uthaya, S.1; Fitzpatrick, J.2; 
Durighel, G.2; McCarthy, J.2; Modi, N.1; Bell, J.D.2
1	�Section of Neonatal Medicine, Chelsea and Westminster Campus, 
Imperial College London

2	�Metabolic and Molecular Imaging Group, MRC Clinical Sciences 
Centre, Imperial College, London

Introduction: Abnormal fat distribution, including intrahepatocellular li-
pids (IHCL), is associated with insulin resistance and type 2 diabetes.  We 
have previously shown that preterm babies at term have increased IHCL. 
While it is unknown if this persists into adult life, blood pressure and insu-
lin resistance have been shown to be increased in ex-preterm adults. Here 
we used MRI/MRS to test the null hypothesis that there is no difference 
in IHCL between ex-preterm adults and control adults born at term. 
Methods: 36 healthy subjects (aged 19-27; BMI 20-24.9), 14 preterms 
(<33 weeks gestation - 8 males, 6 females) and 22 controls (>37 weeks 
- 10 males, 12 females) participated in the study. Whole body, regional 
and liver fat content were measured on a 1.5T Phillips Achiva scanner 
following an 8-hour fast. 
Results: There was no significant difference in total fat between the two 
groups. However, IHCL was significantly higher in the ex-preterm adults 
(2.22%) than in the term controls (0.23%), 95% CI p<0.01. Levels of 
intra-abdominal adipose tissue were lower in the control population, al-
though this did not reach significance (p<0.08). There were no significant 
differences between genders within each group.
Discussion: The demonstration of elevated IHCL in ex-preterm adults is a 
novel finding. This adds to the accumulating evidence indicating that this 
group is at risk of poor metabolic health and warrants close follow-up.

References
1. Hwang et al. (2007); 293:1663-1669
2. Thomas et al (2008); 93: F382-F383 
3. Johansson et al (2005); 112: 3430-6 
4. Hovi et al (2007); 356: 2053-63 

Conflict of Interest: None. Funding: Research relating to this abstract was 
funded by the MRC and Chelsea & Westminster NHS Foundation Trust
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Genetic and environmental effects on body mass index 
during adolescence: A prospective study among Finnish 
twins

Lajunen, H.R.1; Kaprio, J.1,2,3; Keski-Rahkonen, A.1; Rose, R.J.4; 
Pulkkinen, L.5; Rissanen, A.6; Silventoinen, K.1
1	Department of Public Health, University of Helsinki, Finland
2	�Dept of Mental Health and Alcohol Research, National Public Health 
Institute, Helsinki, Finland

3	Institute for Molecular Medicine, Helsinki, Finland
4	�Dept of Psychological & Brain Sciences, Indiana University,  
Bloomington, IN, USA

5	Dept of Psychology, University of Jyväskylä, Finland
6	�Obesity Research Unit, Dept of Psychiatry, Helsinki University  
Central Hospital, Finland

Introduction: The heritability of BMI is high but BMI is also affected 
by many environmental factors. Twin studies enable estimating relative 
contributions of environmental and genetic factors on phenotypes. Few 
longitudinal twin studies have explored age-changes of these relative 
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contributions on BMI during adolescence. Longitudinal twin studies are 
also needed to explore these contributions on BMI phenotypic correla-
tions across ages, i.e., to find out which factors are responsible for the 
stability of BMI across ages.
Methods: We used twin modeling in a prospective, population-based, 
twin cohort of 2413 monozygotic and same-sex and opposite-sex dizy-
gotic Finnish twin pairs born in 1983-1987 and assessed by self-report 
questionnaires at 11-12 (participation rate 92%), 14 (82% of the original 
sample), and 17 years (74% of the original sample).
Results: The heritability of BMI was estimated to be 0.58-0.69 among 11-
12- and 14-year-old boys and girls, 0.83 among 17-year-old boys and 0.74 
among girls. Common environmental effects (factors shared by family 
members such as co-twins) were 0.15-0.23 among 11-12- and 14-year-old 
boys and girls but no longer discernible at 17 y. Unique environmental 
effects were 0.15-0.23. Additive genetic factors explained 90-96% of the 
BMI phenotypic correlations across adolescence, whereas unique envi-
ronmental factors explained the rest. Common environment had no ef-
fect on BMI phenotypic correlations.
Conclusions: The genetic contribution to BMI is strong during adoles-
cence, and it mainly explains BMI phenotypic correlations across ado-
lescence. Common environmental factors have an effect on BMI during 
early adolescence, but that effect disappears by late adolescence.

Conflict of interest: None Disclosed. Funding: Data collection in FinnTwin12 
has been supported by NIH/NIAAA (grants AA-09203 and AA-12502) to 
Richard J. Rose, by awards from the Academy of Finland (grants 100499, 
118555, 108297) and Yrjö Jahnsson Foundation to Jaakko Kaprio, Karri 
Silventoinen and Lea Pulkkinen, and by grants from Helsinki University 
Hospital to Aila Rissanen. Data analysis was also part of the GENOM-
EUTWIN project, which is supported by the European Union Contract 
No. QLG2-CT-2002-01254. The Finnish twin studies are part of the Acade-
my of Finland Centre of Excellence in Complex Disease Genetics. Hanna-
Reetta Lajunen is a student of Helsinki Biomedical Graduate School.
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Dietary fatty acids and the relationship to visceral and 
subcutaneous fat content in humans

Risérus, U.1; Petterson, H.1; Johansson, L.2; Kullberg, J.2;  
Ahlström, H.2, Lind, L.3
1	�Clinical Nutrition and Metabolism, Dept of Public Health and Caring 
Sciences, Uppsala university, Sweden. 

2	Department of Radiology, Uppsala university hospital
3	Department of Medical Sciences, Uppsala university hospital

Introduction: Whether the type of fat in the diet plays a role in body fat 
accumulation and adipose tissue distribution is unknown. 
Methods: In a population-based sample of 260 men and women (aged 
70) of the Prospective Study of the Vasculature in Uppsala Seniors (PI-
VUS), we investigated cross-sectional relationships between fatty acid 
(FA) composition in plasma cholesterol esters and subcutaneous (SAT), 
visceral (VAT) and total adipose tissue, respectively. Dietary biomarkers 
of FA intake were assessed by gas chromatography. SAT and VAT by 
MRI and total fat by DXA scan. Univariate correlations and multivari-
ate linear regression were performed (multivariate model adjusting for 
total energy intake and physical activity level). 
Results: The saturated fatty acids 16:0 and 18:0 were positively corre-
lated to VAT (r=0.19, p<0.05 and r=0.19, p<0.01, respectively), but not 
to SAT or total fat. These associations remained in multivariate model 
(p<0.01 and p<0.05, respectively). Conversely, 18:2n-6 was inversely re-
lated to SAT, VAT and total fat (r=-0.17, p<0.01; r=-0.25, p<0.001; and 
-0.27, p<0.001, respectively), associations that persisted in multivariate 
analyses (p<0.05, p<0.001 and p<0.001, respectively). Long chain n-3 FA 
(20:5n-3 and 22:6n-3) showed weak positive associations to VAT and to-
tal fat in multivariate analyses (all p<0.05). 
Conclusion: High proportions of plasma n-6 polyunsaturated FA, but not 
n-3 FA, were related to lower fat content in all adipose tissue depots, 
whereas saturated FA was positively related to visceral fat. These results 
accord with a recent study indicating a diet high in polyunsaturated fat 
and low in saturated fat may decrease abdominal fat.

Conflicts of interest: None disclosed. Funding: This work was supported 
(UR and HP) by NordForsk as a part of the Nordic Centre of Excellence 
in Food, Nutrition and Health (SYSDIET consortium). 
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Risk factors for overweight and obesity in adulthood: 
Results from the Quebec Family Study

Chaput, J.P.1; Leblanc, C.1; Pérusse, L.1; Després, J.P.2;  
Bouchard, C.3; Tremblay, A.1 
1	Laval University, Quebec City, QC, Canada
2	Hôpital Laval Research Center, Quebec City, QC, Canada
3	�Pennington Biomedical Research Center, Baton Rouge,  
Louisiana, USA

Introduction: The identification of risk factors for obesity is crucial for 
prevention and for future health promotion strategies. However, evi-
dence on the independent contribution of these risk factors to obesity is 
limited at present. Thus, the aim of this study was to determine the rela-
tive contribution of potential risk factors for adult overweight/obesity.
Methods: A cross-sectional (n = 537) and a longitudinal (n = 283; 6-year 
follow-up period) analysis was performed for seven risk factors for over-
weight/obesity assessed in adult participants (aged 18-64 years) of the 
Quebec Family Study. The main outcome measure was overweight/obes-
ity, defined as a body mass index (BMI) ≥25 kg/m2.
Results: Using logistic regression analysis adjusted for age and sex, short 
sleep duration (OR = 3.51, 95% CI 2.01-5.21), high dietary restraint be-
havior (OR = 2.98, 95% CI 1.91-4.61), low dietary calcium intake (OR = 
2.33, 95% CI 1.51-3.36), absence of vigorous physical activity (OR = 1.51, 
95% CI 1.08-2.28), high dietary lipid intake (OR = 1.50, 95% CI 1.08-
2.07), non-consumption of multivitamin and dietary supplements (OR 
= 1.49, 95% CI 1.09-2.02), and high alcohol intake (OR = 1.27, 95% CI 
1.05-1.66) were all significantly associated with overweight/obesity. The 
analysis of covariance adjusted for age and all other risk factors revealed 
that only individuals characterized by short sleep duration, low dietary 
calcium intake, and absence of vigorous physical activity had significantly 
higher BMI compared to the reference category in both sexes. Over the 
6-year follow-up period, short-duration sleepers, low calcium consumers, 
and those having a high dietary restraint trait score were significantly 
more likely to gain weight and develop obesity. 
Conclusion: These results show that excess body weight or weight gain 
results from a number of obesogenic behaviors that have received con-
siderable attention over the last decade. They also indicate that the three 
factors which have the best predictive potential of variations in BMI, be 
it in a cross-sectional or a longitudinal analytical design, do not have a 
“caloric value” per se.

Conflict of Interest: None disclosed. Funding: Research relating to this 
abstract was funded by the financial support over 20 years of the Medi-
cal Research Council of Canada through several grants for the Quebec 
Family Study as well as other agencies from the governments of Quebec 
and Canada. 
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Sleep duration and quality associated with obesity 
among Arab children

Al-Daghri, N.1; Bawazeer, N.2; Valsmakis, G.2; Al-Rubeaan, K.3; 
Sabico, S.1; Kumar, S.2
1	King Saud University, Riyadh, Kingdom of Saudi Arabia
2	University of Warwick, Warwick, UK 
3	University Diabetes Center, Riyadh, Saudi Arabia 

Introduction: The link between sleep duration and obesity has been well 
established in adults, but several epidemiological studies revealed incon-
sistent findings in adolescents and younger children. This study aims to 
investigate the relationship between sleep length and obesity in Saudi 
students. 
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Methods: A total of 5887 Saudi students, boys (55.2%) and girls (44.8%), 
aged between 10 and 19 years were randomly selected from elementary, 
intermediate, and secondary schools in different regions of Riyadh. A 
questionnaire on sleep behavior was given. Anthropometry included 
BMI, waist and hip circumferences.
Results: Hours of sleep were inversely correlated with BMI among girls 
16-18 y and ≥ 18 y Sleeping < 7 hours significantly increases the risk of 
obesity in both boys and girls (all age categories) (OR=1.25 – 1.38, 95% 
confidence intervals=1.02-1.89). Prevalence of overweight and obese 
were higher among those having interrupted sleep compared to those 
sleeping continuously (18.7% versus 14.5% respectively).
Conclusion: Short sleep duration and poor sleep quality are significantly 
associated with obesity among Arab youth. Further studies need to em-
ploy more objective measures of sleep, such as actigraphy, and examine 
the mechanism of these associations. 

Conflict of Interest: None disclosed. Funding: No funding related to this 
abstract submission.
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Total dietary fiber and cereal fiber intake in relation to 
subsequent weight change among Europeans: the DiO-
Genes study
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Introduction: Dietary fiber is recommended to promote a healthy body 
weight, but epidemiological studies investigating the association between 
fiber intake, fiber sources, and subsequent weight gain are sparse. 
Methods: A total of 89,432 participants, aged 20-78 years at baseline 
(mean = 53 years), were included in this prospective cohort study. Par-
ticipants came from five European countries and were followed for an 
average of 6.5 years (range: 1.9-12.5 years). Total dietary fiber and cereal 
fiber were assessed using data collected by country specific food frequen-
cy questionnaires. Associations between fiber and annual weight change 
were investigated using multiple linear regression analyses. Analyses 
were adjusted for baseline anthropometrics, demographic and lifestyle 
factors, follow-up duration and other dietary variables.
Results: Total fiber was inversely associated with weight change in both 
men and women, although the association in women was not statistically 
significant. Each 10 g increase of total fiber intake was associated with an 
annual weight change of - 38 g/year [95% confidence interval (CI): - 70, - 7] 
in men and - 36 [95% CI: - 83, 11] in women. Cereal fiber was inversely and 
significantly associated with weight change in both men and women; 10g ce-
real fiber was associated with an annual weight change of - 103 g/year [95% 
CI: - 135, - 71] in men and - 102 g/year [95% CI: - 161, - 42] in women. 
Conclusion: Our results support the beneficial role of dietary fiber, and 
especially cereal fiber, on preventing weight gain. 

Conflict of Interest: None. Funding: DiOGenes is supported by the Euro-
pean Community (Contract no. FOOD-CT-2005-513946).

Track 3: Integrative Metabolism and Homeostasis
T3:OS1 – Energy and substrate metabolism
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Cardiac lipid content after twelve weeks of endurance 
and strength training in overweight subjects
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Lamb, H.5; Schär, M.6; Hesselink, M.3; Schrauwen, P.1
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MD, USA and Philips Healthcare, Cleveland, OH, USA

Background: Lipid storage in cardiac muscle is associated with dimin-
ished systolic and diastolic function in animal studies and recently also 
in man. ‘Lipotoxic’ pathways have been suggested to lead to cardiomy-
opathy and heart failure. Physical training is known to improve cardiac 
function, however it is unknown whether it affects cardiac lipid content.
Objective: To investigate whether a 12-week endurance and strength 
training program decreases (non-invasively assessed) cardiac lipid con-
tent.
Subjects and methods: Fourteen overweight healthy male subjects (age: 
58.4±1.2 years, BMI: 31.1±1.2 kg/m2) followed a training program (three 
sessions of 45 min/week). Oxygen uptake (VO2max) was measured by 
an incremental cycling test. Cardiac lipid content was determined in vivo 
by image–guided Magnetic Resonance Spectroscopy on a whole body 
MRI-scanner (Intera, 1.5T, Philips Healthcare). Signal acquisition was 
restricted to a volume of interest of 6 cm3 in the septum of the heart, sig-
nal acquisition was ECG-triggered to end-systole and respiratory-gated. 
Results: Whole body maximal oxygen uptake was improved after train-
ing (from 27.7±1.6 to 29.3±2.0 ml*min-1kg-1, p=0.04) and cardiac lipid 
content was decreased (from 0.78±0.12% to 0.43±0.04% (intensity of 
CH2-resonance of lipids relative to water resonance) (p=0.02)).
Conclusion: Twelve weeks of endurance/strength training lead to signifi-
cant metabolic changes, reflected by an improved maximal whole body 
oxygen uptake. The training intervention resulted in reduced cardiac 
lipid content in this group of overweight subjects. As physical activity 
is well known to beneficially affect cardiac function, these findings are 
in line with the notion that keeping cardiac lipid storage low may be 
important. 

Funding: This study has been funded by the European Foundation for the 
study of diabetes (EFSD).
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How to characterize impaired metabolic flexibility in type 
2 diabetes in the postprandial phase?
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Cohen, R.2; Laville, M.1
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IMBL) F-69921, Oullins ; INRA U1235, (Faculté Lyon-Sud) F-69921, 
Oullins; Hospices Civils de Lyon, (Endocrinologie, diabètes et nutri-
tion/hôpital Edouard Herriot) F-69437, Lyon

2	�Fédération de Biochimie et Biologie Spécialisée/hôpital Edouard  
Herriot, Hospices Civils de Lyon, F- 69437, Lyon

Introduction: Impaired metabolic flexibility has been highlighted in 
type 2 diabetic subjects using a euglycemic hyperinsulinemic clamp. This 
study aimed at determining whether such an impaired metabolic flexibil-
ity could be characterized in the more physiological postprandial state.
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Methods: Metabolic flexibility was evaluated postprandially for 6 hours 
after an oral glucose load in 11 type 2 diabetic subjects and 12 healthy 
subjects, by using indirect calorimetry and the percent relative cumu-
lative frequency curve (PRCF) analysis for respiratory quotient (RQ). 
In parallel, insulinemia, glycemia and non-esterified fatty acids (NEFA) 
concentration were assessed.
Results: Metabolic flexibility (H: slope of PRCF curve of RQ) was posi-
tively correlated to fasting insulinemia and glycemia (r=0.79, p<0.0001 
and r=0.49, p=0.02 respectively) as well as to the postprandial glycemic 
peak (r=0.83, p<0.0001). Glycemia, insulinemia and RQ were signifi-
cantly different between groups at baseline. Insulin concentration kinet-
ics differed dramatically between groups, with no first acute phase but a 
longer-lasting response in the diabetic group, associated to a prolonged 
inhibition of lipolysis, characterized by NEFA concentration follow-up. 
Hyperglycemia was accentuated and prolonged in the diabetic group. 
Conclusion: Despite the reduction in NEFA furniture and the parallel 
increase in glucose availability due to prolonged hyperglycemia, the 
capacity to switch from lipid oxidation to glucose oxidation remained 
impaired in the diabetic group in response to a glucose load. H is a novel 
and relevant marker of metabolic flexibility in postprandial conditions as 
it reflects the intrinsic inability to match fuel availability and fuel utiliza-
tion in type 2 diabetic subjects.

Conflict of interest: None disclosed. Funding: Research relating to this ab-
stract was funded by Lesaffre S.A.
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Mitochondrial determinants of energy metabolism in 
C57Bl/6 mice 
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Introduction: Considerable variation, for which the origin is unknown, 
in energy expenditure (EE), even after adjustment to body weight, is 
reported in genetically similar C57Bl/6 mice fed high-fat diets. Here, we 
combined whole-body and ex vivo muscular mitochondrial respiration to 
investigate if muscle mitochondrial capacity explains the variation in EE. 
Methods: Twenty male C57Bl/6 mice consumed a 45-en% HF diet. Meta-
bolic cages were used to examine whole body EE and substrate selection. 
Animals were grouped based on average EE (adjusted to body weight). 
At day 7, mitochondria were isolated from the tibialis anterior. Using 
high-resolution respirometry, ADP-stimulated state 3 respiration and 
maximal respiration on FCCP (state U) were determined using glycolyt-
ic (pyruvate), TCA cycle (glutamate + succinate) and fatty-acid derived 
(palmitoylCoA + carnitine) substrates. Fibertyping (immunohistology) 
and Oxphos protein content (western blot) were analyzed. 
Results: Energy expenditure in the high EE group was 0.55±0.01 kcal/h 
and in the low EE group 0.50±0.01 kcal/h. Surprisingly, on palmitoylCoA 
and pyruvate, the high EE group had lower state 3 (57.0±5.2 vs 98.5±9.9 
nmol/mg/min, P<0.01 and 300.0±25.6 vs 388.6±18.8 nmol/mg/min, P=0.01.) 
and state U respiration (99.2±11.4 vs 146.0±10.4 nmol/mg/min, P=0.01 and 
394.3±46.5 vs 515.7±18.6 nmol/mg/min, P=0.02, resp.). The high EE group 
showed higher percentage IIa fibers (74.8±2.7 vs 60.4±4.9%, P=0.03) at 
the expense of type IIb (25.3±2.7 vs 38.8±4.6, %, P=0.03).
Conclusion: We confirm the large variability in EE in C57Bl/6 mice upon 
consumption of a HF diet. Mice with the highest EE were characterized 
by highest % oxidative muscle fibers, but also the lowest mitochondrial 
function. The underlying mechanism needs further examination.

This study was supported by the Dutch Organisation for Health Research 
& Development (ZonMw).

T3:OS1.4

Impaired hepatic mitochondrial function in patients with 
type 2 diabetes.

Szendroedi, J.1; Chmelik, M.2; Schmid, A.I.2; Brehm, A.3;  
Krssak, M.2,4; Moser, E.2,5; Roden, M.1,6

1	�Institute for Clinical Diabetology, German Diabetes Center,  
Leibniz Center for Diabetes Research, 

2	�MR Center of Excellence, Medical University of Vienna, Vienna,  
Austria, 

3	First Medical Department, Hanusch Hospital, Vienna, Austria, 
4	�Department of Radiology, Medical University of Vienna, Vienna, 
Austria, 

5	�Center for Biomedical Engineering and Physics, Medical University of 
Vienna, Vienna, Austria, 

6	�Department of Medicine/Metabolic Diseases, Heinrich Heine  
University Düsseldorf, Germany

Introduction: The role of mitochondrial dysfunction for the develop-
ment of fatty liver disease (NAFLD) in type 2 diabetic patients (T2DM) 
is yet unclear. We developed a technique for absolute quantification of 
phosphorus metabolites in human liver using phosphorus magnetic reso-
nance spectroscopy (31P MRS).
Methods: We assessed hepatocellular lipids (HCL), absolute concentra-
tions of γATP and inorganic phosphate (Pi) in the liver (n=27) and insu-
lin-suppressed endogenous glucose production (iEGP) with euglycemic-
hyperinsulinemic clamps and stable isotopes (n=15) in T2DM (3f/6m 
age: 58±2 years BMI: 27±1 kg/m2), age and BMI-matched (mCON) 
(4/5; 61±4; 25±1) and young healthy humans (yCON) (3/6; 25±3; 22±1; 
p<0.005 vs. T2DM and mCON). 
Results: T2DM had ~30% lower Pi and ~25% lower γATP than CON 
(0.96±0.01; 1.3±0.1; 1.4±0.2 mmol.L-1; p<0.05; 1.68±0.11; 2.26±0.20; 
2.20±0.09 mmol.L-1; p<0.05). HCL (10.6±3.1; 8.2±3.8; 1.6±0.9%) and 
liver transaminases were comparable. T2DM had 37% lower iEGP than 
mCON (0.48±0.12;-0.04±0.15; 0.34±0.21 mg.kg-1.min-1; p<0.05 T2DM vs. 
mCON). iEGP, fasting plasma glucose (r~-0.6, p<0.05), HbA1c and BMI 
(r~-0.5, p<0.05) related negatively to Pi and γATP. HCL related nega-
tively to γATP (r~0.4, p<0.05). Alanine-aminotransferase related nega-
tively to HCL (r~0.6, p<0.005) and Pi (r~-0.5, p<0.01). 
Conclusion: Despite comparable liver fat and transaminases, T2DM 
show lowered heaptic phosphate compounds which related to metabolic 
control and iEGP. Thus, hepatic mitochondrial dysfunction could pro-
mote development of NAFLD and insulin resistance. 

Grant sponsors: Austrian Science Fund (FWF) P15656; EFSD; Herz
felder’sche Familienstiftung.

T3:OS1.5

Association of cardiac fat with liver fat and insulin 
sensitivity after diet-induced weight loss in overweight 
nondiabetic women

Bosy-Westphal, A.1; Kossel, E.2; Goele, K.1; Blöcker, T.1;  
Lagerpusch, M.1; Later, W.1; Heller, M.2; Glüer, C.C.2;  
Müller, M.J.1
1	�Institut für Humanernährung und Lebensmittelkunde,  

Christian-Albrechts-Universität, Kiel, Germany
2	�Klinik für Diagnostische Radiologie, Universitätsklinikum Schleswig 
-Holstein, Kiel, Germany

Introduction: Cardiac adipose tissue (CAT) is positively associated with 
fatty liver and obesity-related insulin resistance. Because CAT is a well 
known marker of visceral adiposity, we investigated the impact of weight 
loss on CAT and its relationship with liver fat and insulin sensitivity in-
dependently of body fat distribution.
Methods: 30 overweight nondiabetic women (BMI 28.2-46.8 kg/m2, 22-41 
y) followed a 14.2±4-wk low-calorie diet. CAT, abdominal subcutaneous 
(SAT) and visceral fat volumes (VAT) were measured by MRI, total fat 
mass, trunk and leg fat by DXA and intrahepatocellular lipids (IHCL) 
by (1)H-magnetic resonance spectroscopy. Euglycemic hyperinsulinemic 
clamp (M) and HOMA2 model were used to assess insulin sensitivity. 
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Results: At baseline, CAT correlated with VAT (r=0.82; P<0.001), IHCL 
(r=0.46), HOMA-IR (r=0.46) and M-value (r=-0.40; all P<0.05). During 
intervention, body weight decreased by -8.5%, accompanied by –12% 
CAT, -13% VAT, -44% IHCL, -10% HOMA2-%B and +24% as well as 
+15% increases in HOMA2-%S and M, respectively. Decreases in CAT 
were only correlated with baseline CAT and the loss in VAT (r=-0.56; 
P<0.01; r=0.42; P<0.05). Improvements in HOMA2-%B were related to 
the decrease in IHCL only (r=0.65, P=0.002) and decreases in IHCL cor-
related with the decrease in VAT only (r=0.61, P=0.004).
Conclusions: Cross-sectional CAT is correlated with both, liver fat and 
insulin resistance. Longitudinally, the association between CAT and liver 
fat was explained by VAT whereas the relationship between CAT and 
insulin resistance was explained by liver fat.

Conflict of interest: None disclosed. Funding: Deutsche Forschungsge-
meinschaft DFG Mü 714/8-3.

T3:OS1.6

The effect of UCP1 expression in skeletal muscle on 
lifespan, substrate and energy metabolism in mice

Keipert, S.; Hof, J.; Katterle, Y.; Klaus, S. 
German Institute of Human Nutrition, Potsdam-Rehbruecke, Germany

Introduction: HSA-mUCP1 transgenic mice have an ectopic expression 
of uncoupling protein 1 (UCP1) in skeletal muscle. They show a pheno-
type of increased energy expenditure and improved glucose tolerance 
[Katterle et al. 2008; Klaus et al. 2005]. Also mild uncoupling through 
UCPs affects cellular mitochondrial ROS production and might there-
fore impact aging.
Methods: We investigate lifespan, energy and glucose metabolism under 
different diets in HSA-mUCP1 mice. Body composition, energy assimi-
lation, activity, metabolic rate and insulin sensitivity were measured at 12 
weeks of age. Then mice are fed semisynthetic diets with different macro-
nutrient ratios (energy % carbohydrate:protein:fat): HCLF (41:42:17), 
HCHF (41:16:43); LCHF (11:45:44) until they die. Measurements are re-
peated after 20 and 46 weeks. At specific time points mice are killed for 
analysis of substrate metabolism and oxidative stress parameters. 
Results: The HSA-mUCP1 mice had an increased respiratory quotient 
(RQ) during night time but displayed a rapid drop of RQ in the morn-
ing, indicative of a rapid switch from glucose to fat oxidation, i.e. a higher 
metabolic flexibility. They showed increased insulin sensitivity irrespec-
tive of the diet and differences in lifespan and body composition com-
pared to the wt mice. Interestingly, gene expression analysis pointed to 
increased levels of lipogenesis in white fat of HSA-mUCP1 mice but also 
increased lipolysis. 
Conclusion: Taken together, these data suggest that skeletal muscle mito-
chondrial uncoupling leads to a “healthy” obese phenotype by preserv-
ing insulin sensitivity and a high metabolic flexibility. 
Also it leads to profound overall changes in energy and substrate me-
tabolism.

Katterle Y, et al. (2008) Physiol. Genomics 32: 352-359

Klaus S, et al. (2005) Physiol. Genomics. 21:193-200.

Funding: Research related to this abstract was funded by German Research 
Foundation (DFG)

T3:OS2 – Inflammation and stress

T3:OS2.1

Haploinsufficiency of the pRb gene reduces diet-induced 
obesity, insulin resistance and hepatosteatosis in mice

Mercader, J.1; Ribot, J.1; Murano, I.2; Cinti, S.2; Madsen, L.3,4; 
Kristiansen, K.3; Bonet, M.L.1; Palou, A.1
1	�Laboratory of Molecular Biology, Nutrition and Biotechnology 
(Nutrigenomics). University of the Balearic Islands (UIB) and CIBER 
Fisiopatología de la Obesidad y la Nutrición (CIBEROBN). Palma de 
Mallorca, Spain 

2	�Institute of Normal Human Morphology, Faculty of Medicine, Univer-
sity of Ancona, Ancona, Italy.

3	�Department of Biochemistry and Molecular Biology, University of 
Southern Denmark, Odense, Denmark

4	�National Institute of Nutrition and Seafood Research, Bergen,  
Norway

Introduction: Lack of the retinoblastoma protein tumor suppressor 
(pRb, encoded by the Rb gene) affects adipogenesis and promotes a 
switch from white to brown adipocyte differentiation in adipocyte cell 
models. The objective is to assess the significance of these effects in the 
whole animal, by studying the impact of germ-line Rb haploinsufficiency 
on the adipose tissue phenotype and the response to high fat diet feed-
ing in mice.
Methods: 7-week-old male and female Rb+/- and Rb+/+ mice were fed 
with a high fat diet (HFD) with 60% of the energy as fat for 18 weeks. 
Body weight and energy intake courves, insulin resistance, glucose tol-
erance, rectal temperature and circulating metabolites were assessed. 
Tissue gene expression, composition and morphometric analysis were 
performed.
Results: Rb+/- mice gained less body weight and body fat than wild-type 
(Rb+/+) littermates after long-term HFD feeding, coupled to reduced 
feed efficiency and increased rectal temperature. Rb haploinsufficiency 
ameliorated insulin resistance and hepatosteatosis after HFD in male 
mice, in which these disturbances were more marked than in females. 
The expression of peroxisome proliferator activated receptor γ and of 
genes involved in energy metabolism/mitochondrial function, brown adi-
pocyte determination and tissue vascularization was increased in adipose 
depots of Rb+/- mice after HFD. Rb+/- mice maintained on regular chow 
had normal adiposity and displayed signs of increased energy metabo-
lism and enhanced insulin sensitivity. 
Conclusion: These findings support a role of pRb in modulating adi-
pocyte function and the metabolic plasticity of the adipose organ in vivo, 
with implications for the development of obesity. 

Conflict of Interest: None disclosed. Funding: This work was supported by 
the Spanish Government (grants AGL2004-07496/ALI and AGL2006-
04887/ALI to A.P.) and the Italian Government (FIRB Internazional-
izzazione RBIN047PZY2005 to S.C.). The laboratory of A.P. is part 
of The European Nutrigenomics Organisation (NuGO, EU Contract 
FOOD-CT-2004-506360). The laboratory of K.K. is part of the Danish 
Obesity Research Centre (DanORC) supported by The Danish Council 
for Strategic Research (Grant No 2101-06-0005) and is also supported 
by the Danish 17 Natural Science Research Council. CIBEROBN is an 
initiative of the ISCIII.
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T3:OS2.2

Growth Hormone Deficiency Compromises the  
Expression of the Potential Anti-inflammatory STAMP2 
Gene in Human Subcutaneous Adipose Tissue.

Ukropcova, B.1; Penesova, A.1; Kurdiová, T.1; Skopkova, M.1; 
Radikova, Z.1; Vlcek, M.1; Koska, J.1; Imrich, R.1; Zorad, S.1; 
Pura, M.2; Vanuga, P.2; Belan, V.3; Payer, J.4; Ukropec, J.1; 
Klimes, I.1; Gasperikova, D.1 

1	�Institute of Experimental Endocrinology SAS; 
2	National Institute of Endocrinology and Diabetology, Ľubochňa; 
3	Radiodiagnostic Clinic; 
4	�The Fifth Internal Clinic, Comenius University School of Medicine, 
Bratislava, Slovakia. 

Introduction: The potential coordinator of nutrient and inflammatory re-
sponse, six-transmembrane protein of prostate 2 (STAMP2), was shown 
to be associated with obesity and insulin sensitivity (IS). We investigated 
the effect of growth hormone deficiency (GHD), known to be associated 
with metabolic dysregulation, increased inflammation and compromised 
growth and differentiation of adipose tissue, on STAMP2 in human ab-
dominal subcutaneous adipose tissue (SAT). 
Methods: The study cohort consisted of 20 GHD patients (age 30.7±7, 
M/F 12/8, BMI 21.7-36.8 kg/m2) and 19 healthy age, gender and BMI-
matched controls. IS was measured by euglycemic hyperinsulinemic 
clamp. Abdominal fat mass was determined by MRI. Samples of SAT 
were taken by needle biopsy and fat cell size (FCS) was assessed by light 
microscopy. Gene and protein expressions were measured by qRT-PCR 
and immunoblotting, respectively. 
Results: GHD patients displayed lower IS, increased FCS and body fat. 
GHD was associated with a significant decrease of STAMP2 gene and 
protein expressions, the change in mRNA being more pronounced dur-
ing the clamp (2.2-fold, p<0.0001) compared to the fasting state (1.42-
fold, p<0.05). STAMP2 was positively correlated to the protein expres-
sion of adipokines regulating growth and differentiation (PDGF, SDF1, 
GRO; r=0.59, r=0.41, r=0.62; p<0.05; n=24). Furthermore, a positive as-
sociation was found between STAMP2 and adiponectin gene expression 
during fasting state and the clamp (r=0.52, r=0.67; p<0.01; n=34). 
Conclusion: Our results demonstrate that STAMP2 is decreased in GHD 
associated with whole-body metabolic derangements. The relationships 
of STAMP2 to adipokines regulating adipose tissue growth, differentia-
tion and inflammation support a positive role this protein might play in 
human metabolic health. 

Conflict of Interest: None disclosed. Funding: Research relating to this 
abstract aws funded by APVV 51-040602, VEGA 217110/27, COST 
BM0602 and COST FA0602

T3:OS2.3

Differential activation of inflammatory and hypoxic 
pathways in visceral and subcutaneous adipose tissue in 
obese women

Tosini, R.; Mori, L.; Tacchetti, M.C.; Cappelli, C.;  
Mittempergher, F.; Salerni, B.; Agabiti Rosei, E.; Castellano, M. 
Dept of Medical and Surgical Sciences, University of Brescia, Italy.

Introduction: The activation of pathways related to inflammation and 
hypoxia response is involved in the pathophysiology of cardiovascular 
and metabolic complications of obesity, and the visceral adipose tissue 
seems to play a key role. 
The aim of this study was to compare the expression of genes involved 
in inflammation (endoplasmic reticulum stress, proinflammatory adipok-
ines) and hypoxia response (angiogenic and antioxidant factors) in vis-
ceral (VAT) and subcutaneous (SAT) adipose tissue. 
Methods: Quantitative mRNA expression of forty-four genes involved 
in inflammation, hypoxia, adipogenesis and gluco-lipidic metabolism was 
measured by RT-PCR on VAT and SAT samples obtained from 10 obese 
women undergoing bariatric surgery.

Results: We found increased expression of TNF-α (+3.3 fold change), 
PRKCӨ (+3.1), methallotionein-3 (+7.9) and decreased expression of 
WISP2 (-3.8) and leptin (-2.5) in VAT as compared to SAT. When con-
sidering group of genes related to specific pathways, such as hypoxia 
(EPAS1, VEGFA, MT-3, ANGPTL4, HIF-1α), endoplasmic reticulum 
stress (ERN1, JUN, MAPK8, IKBKB) and insulin resistance (PRKCӨ, 
IRS1, IKBKB, JUN, TNF-α), a multivariate analysis showed significant 
difference (p<0.05, at least) between the two depots. Moreover, a posi-
tive correlation (p<0.01) between plasma insulin levels and genes related 
to endoplasmic reticulum stress, macrophage infiltration, proinflamma-
tory adipokines and hypoxic response was found only in VAT.
Conclusion: In obese women, activation of inflammation, hypoxia re-
sponse and insulin resistance related pathways is greater in VAT than 
SAT. Our findings support the hypothesis that VAT may exert its influ-
ence on the comorbidities associated with obesity at least in part through 
pathways related to inflammation and hypoxia

T3:OS2.4

Glucocorticoids, stress and food choice

Vicennati, V.; Pasqui, F.; Cavazza, C., Garelli, S.; Di Dalmazi, G.; 
Pagotto, U.; Pasquali, R.
Division of Endocrinology, Dept. of Clinical Medicine,  
S. Orsola-Malpighi Hospital, University of Bologna, Italy

Introduction: The relationship between cortisol, stress and food have 
been obtained in rodents. Few studies conducted in humans demon-
strated that subjects with higher levels of cortisol, in response to stress, 
showed a tendency to eat more than controls or to less reactive coun-
terparts. We want to investigate the relationship between HPA axis ac-
tivity, food choice and main anthropometric, metabolic and hormonal 
parameters.
Methods: This study evaluated 160 obese women and 21 normal weight 
controls. Each subject underwent an OGTT and a basal assay for meta-
bolic and hormonal parameters. Cortisol excretion was assessed on 24 
hours urine collection Daily caloric intake was calculated, as well as in-
take of macronutrients, and of cholesterol, satured fats, oligosaccharides 
and fibres.
Results: UFC/24 hrs were significantly higher in obese than in controls. 
UFC/24 hrs was significantly correlated to both BMI and waist circum-
ference. However, the relationship with the latter was lost after adjusting 
for BMI. No correlation was found between UFC/24hrs and metabolic 
and hormonal parameters. UFC/24 hrs was significantly and positively 
correlated to daily total calories and to daily fibres intake. These rela-
tionships remained significantly different even after adjustment for 
BMI. UFC/24 hrs was significantly and positively correlated to weekly 
frequency of starchy foods, legumes and ice-cream consumption.
Conclusion: To our knowledge this is the first study performed in humans 
in which a close relationship between HPA axis and food choice has been 
demonstrated, independently of obesity. Our data seem to support the hy-
pothesis that obesity may represent an escape mechanism against stress.

Conflict of Interest: None Disclosed. Funding: No Funding.

T3:OS2.5

Effect of continuous and cyclic CB1 antagonist treatment 
on body weight and inflammatory markers in lean rats. 

Bennetzen, M.F.¹; Nielsen, M.P.¹; Richelsen, B.²; Pedersen, S.B.²
1	�Dept. of Endocrinology, Aarhus University Hospital, Aarhus C,  
Denmark

2	Clinical institute, Aarhus University, Aarhus N, Denmark

Introduction: The cannabinoid system has recently attracted a lot of 
focus since it has been shown that cannabinoid receptor 1 (CB1) an-
tagonists were able to induce weight loss. Recent studies have indicated 
that besides central effects CB1 antagonism has direct, peripheral effects. 
We investigated whether the tolerance development on food intake and 
weight loss could be minimized by cyclic treatment and at the same time 
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investigating eventual peripheral effects on adipose tissue metabolism 
and inflammation.
Methods: We allocated 40 male Wistar rats into 4 groups for 4 weeks:
Group 1: control group, with free access to standard chow.
Group 2: continuously given CB1-receptor antagonist (10mg/kg) every day.
Group 3: pair fed so they lost the same amount of weight as group 2 there-
by enabling us to separate effects from just the weight loss from the ones 
by CB1-receptor antagonist treatment. 
Group 4: receiving cyclic CB1-receptor antagonist in repeated intervals 
of three days.
Weight and food intake was continuously measured. After 4 weeks the 
rats were sacrificed, blood and tissue samples were collected for determi-
nation of inflammatory markers.
Results: Groups 1-3 ended up weighing almost the same (320±2g). 
Group 4 weighed significantly less (305g). We found a significant increase 
in epididymal adipose tissue of adiponectin, CRP, TNF-α, MCP-1 and 
IL-8 mRNA expression in group 4. Serum leptin levels were lower in 
both treated groups.
Conclusion: Our study indicated that tolerance development during CB1 
antagonist treatment could be prevented by intermitted administration 
but that this seemed to induce inflammation in the adipose tissue.

Conflict of interest: None disclosed. Funding: Research relating to this 
abstract was supported by the Danish Research Council, the Danish 
Diabetes Association, the Novo Nordisk Foundation and by Aarhus 
University.

T3:OS2.6

Corticotrophin Realising Factor affects the expression of 
TLR4 receptor in adipocytes

Dermitzaki, E.; Androulidaki, A.; Tsatsanis, C.; Gravanis, A.; 
Margioris, A.N.
University of Crete, Heraklion, Greece

Introduction: Adipocytes share common characteristics with mac-
rophages i.e. they respond to LPS via TLR4 receptor to produce 
cytokines (1). Macrophages and adipocytes also express the cortico-
trophin-releasing factor (CRF) neuropeptides and their receptors which 
affect macrophage function. Aim of the present study was to examine if 
CRF also affects adipocytes. 
Methods: The mouse 3T3L1 cell line was used. The experiments were 
held on pre-adipocyte cells and fully differentiated adipocytes as per 
published protocol.
Results: 3T3L1 pre-adipocytes were incubated with CRF (10-8 M) and/or 
LPS (10 ng/ml) for 5h, 10h and 15h and levels of TLR4 were measured 
by FACS analysis. Cells incubated for 5 or 10 h with CRF and/or LPS 
revealed a markedly decrease of TLR4 (Figure 1). LPS plus CRF sup-
pressed TLR4 by Real Time PCR (Figure 2).

 

Control  35.31% 

CRF+LPS 25.66% 
CRF 38.38% 

LPS 35.11% 

Figure 1: 3T3L1 cells incubated with CRF (10-8 M) and/or LPS (10 ng/ml) 
for 10h and the levels of TLR4 measured by FACS.
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Figure 2: Fully differentiated 3T3L1 cells incubated with CRF (10-8 M) 
and/or LPS (10 ng/ml) for 10 days and the levels of TLR4 measured by 
RealTime PCR. (**) statistical significance compared to cells exposed to 
LPS alone.

Conclusion Our data suggest that CRF suppresses TLR4 expression in 
adipocytes, an effect containing their pro-inflammatory activity.

Conflict of Interest: None. Funding: No Funding.

T3/T4:OS1 - Energy metabolism and insulin  
sensitivity

T3/T4:OS1.1

Acute and Chronic Hypoxia Selectively Modulates the 
Expression of Glucose Transporters (GLUTs) In Human 
Adipocytes

Pérez de Heredia F.; Wood, I.S.; Trayhurn, P.
Obesity Biology Research Unit, School of Clinical Sciences,  
University of Liverpool, Liverpool, UK

Introduction: Adipose tissue hypertrophy in obesity leads to impaired 
oxygen supply to adipocytes resulting in hypoxia, and consequently in al-
tered glycolytic metabolism. In this study we have analyzed the effect of 
acute and chronic hypoxia on the expression of different glucose trans-
porters (GLUT) in human adipocytes, the reversibility of the phenom-
enon and the role of the hypoxia-inducible transcription factor (HIF-1) 
in hypoxia-related changes in GLUT expression.
Methods: Mature human adipocytes (SGBS cells) were cultured under 
1% O2 or 21% O2 for different times. The hypoxia-mimetic, CoCl2, was 
used to determine the role of HIF-1 in changes of GLUT expression. 
Expression was determined at both the mRNA (real-time qPCR) and 
protein (Western blotting) levels.
Results: Hypoxia exerted a significant and specific effect on GLUT ex-
pression, upregulating GLUT-1 and -3 mRNA levels, while down-regu-
lating GLUT-4 and -5 levels. The effects of hypoxia on GLUT-1 were 
largely reversed on returning the cells to normoxia, while partial rever-
sion of GLUT-4 was observed. Treatment with CoCl2, like hypoxia, also 
induced GLUT-1 gene expression and decreased GLUT-4 expression.
Conclusion: Hypoxia, both acute and chronic, modulates the expression 
of different glucose transporters in human adipocytes, in a time- and 
type-dependent manner, and these effects appear to be mediated by the 
transcription factor HIF-1. Furthermore, hypoxia-induced changes in 
GLUT expression can be reversed when cells are returned to normoxic 
conditions. These results raise the possibility that hypoxia may underlie 
the loss of insulin sensitivity in adipose tissue in obesity.

Conflict of interest: There is no conflict of interest.
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T3/T4:OS1.2

Hypoxia decreases insulin signaling pathways in  
adipocytes

Regazzetti, C.1,2; Peraldi, P.2,3; Ben-Sahra, I.1,2; Cormont, M.1,2; 
Bost, F.1,2; Le Marchand-Brustel, Y.1,2; Tanti, J.F.1,2;  
Giorgetti-Peraldi, S.1,2

1	�INSERM U 895, Mediterranean Research Centre for Molecular  
Medicine, Team: Cellular and Molecular Physiopathology of  
obesity and diabetes F- 06204 Nice , France

2	�University of Nice Sophia Antipolis, Faculty of Medicine, IFR 50,  
F-06204 Nice, France

3	�CNRS UMR 6543, Institute of Signaling, Biology, development  
and Cancer, F-06108, Nice, France

Objective : Obesity is characterized by an overgrowth of adipose tissue 
that leads to the formation of hypoxic areas within this tissue. We inves-
tigated if this phenomenon could be responsible for insulin resistance 
by studying the effect of hypoxia on insulin signaling pathway in adi-
pocytes. 
Research design and Methods: Hypoxic signaling pathway was modulat-
ed in adipocytes from human and murine origins through incubation un-
der hypoxic condition (1% O2) or modulation of HIF expression. Insulin 
signaling was monitored through the phosphorylation state of several 
key partners of the pathway and glucose transport. 
Results: In both human and murine adipocytes, hypoxia inhibits insulin 
signaling as revealed by a decrease in the phosphorylation of insulin re-
ceptor. In 3T3-L1 adipocytes, this inhibition of insulin receptor phospho-
rylation is followed by the decrease in the phosphorylation state of PKB 
and AS160, as well as an inhibition of glucose transport in response to 
insulin. These processes were reversible under normoxic conditions. The 
mechanism of inhibition seems independent of protein tyrosine phos-
phatases activities. Overexpression of HIF-1α or HIF-2α, or activation of 
HIF transcription factor with CoCl2 mimicked the effect of hypoxia on 
insulin signaling while downregulation of HIF-1α and HIF-2α by siRNA 
inhibited it. 
Conclusion: We have demonstrated that hypoxia creates a state of insulin 
resistance in adipocytes which is dependent upon HIF transcription fac-
tor expression. Hypoxia could be envisioned as a new mechanism which 
participates in insulin resistance in adipose tissue of obese patients.

T3/T4:OS1.3

Adipose tissue lipid and fatty acid compositions change 
substantially in acquired obesity

Pietiläinen, K.H.1,2,3; Seppänen-Laakso, T.4; Naukkarinen, J.5; 
Peltonen, L.5,6; Yki-Järvinen, H.3; Kaprio, J.2,7; Rissanen, A.1; 
Oresic, M.4
1	�Obesity Research Unit, Department of Psychiatry, Helsinki University 
Central Hospital, Helsinki, Finland 

2	�Finnish Twin Cohort Study, Department of Public Health, University 
of Helsinki, Helsinki, Finland

3	�Department of Medicine, Division of Diabetes, Helsinki University 
Central Hospital, Helsinki, Finland

4	VTT Technical Research Centre of Finland, Espoo, Finland. 
5	�Department of Molecular Medicine, National Public Health Institute, 
Helsinki, Finland

6	�The Broad Institute, Massachusetts Institute of Technology,  
Cambridge, MA, USA

7	�Department of Mental Health and Alcohol Research,  
National Public Health Institute, Helsinki, Finland

Introduction: We have previously shown in a rare sample of monozygotic 
(MZ) twins discordant for obesity (4-10 kg/m2 BMI difference) that ac-
quired obesity is characterized by several metabolic aberrations in the 
adipose tissue (AT) independent of genetic influences. In particular, we 
have shown that the obese co-twins’ AT had a 47% reduction in mito-
chondrial DNA copy number, significant downregulation of mitochon-
drial and upregulation of inflammatory pathways in global transcriptomic 
arrays (PLoS Med 2008). In the present study, we performed lipidomics 

analyses to further expose AT lipid changes and their relationships with 
gene expression and insulin sensitivity in acquired obesity.
Methods: All healthy obesity-discordant MZ pairs (TwinA BMI≥30, 
TwinB BMI≈25) from birth cohorts 1975-1979 (MZ n=658) were invited 
to the study. Of the eligible 18 pairs, 14 participated. AT lipidomics mea-
surements were done by liquid chromatography/mass spectrometry, fatty 
acid (FA) analyses by gas chromatography, and transcriptomics arrays 
by Affymetrix chips. Insulin sensitivity was assessed by the euglycemic 
clamp technique.
Results: The obese co-twins had profound alterations in AT lipid and FA 
composition. Ten most significantly changed lipids all belonged to phos-
pholipid molecular species. Obese co-twin’s fat had an overrepresenta-
tion of lipogenic palmitoleic and proinflammatory arachidonic acids, 
and a depletion of essential linoleic and α-linolenic acids. These changes 
correlated with the inactivation of mitochondrial and the overactivation 
of inflammatory transcription pathways, as well as whole body insulin 
resistance. 
Conclusion: Our findings suggest that AT membrane lipid changes may 
be associated in the development of metabolic aberrations in obesity in-
dependent of genetic effects.

Conflict of Interest: None Disclosed. Funding: Research relating to this 
abstract was funded by National Institute on Alcohol Abuse and Al-
coholism (grants AA-08315, AA-00145 and AA-12502), the European 
Union Fifth Framework Program GenomEUtwin (www.genomeutwin.
org) (QLG2-CT-2002-01254), the Academy of Finland (Grant 44069, 
100499 and 201461), the Academy of Finland Centre of Excellence in 
Complex Disease Genetics and in Mitochondrial Disease and Aging 
(FinMIT), Sigrid Juselius Foundation, Biocentrum Helsinki Founda-
tion and Helsinki University Central Hospital grants.

T3/T4:OS1.4

Metabolic changes after sleep restriction in rats.

Barf, P.1; Meerlo, P.2; Scheurink, A.1
1	�Department of Neuroendocrinology, University of Groningen, The 
Netherlands

2	�Department of Molecular Neurobiology, University of Groningen, 
The Netherlands

Introduction: There is a correlation between sleep disturbances and an 
increased risk in obesity and type 2 diabetes. It has also been found that 
acute sleep restriction is accompanied with increased appetite, hyperg-
lycemia, decreased leptin and increased ghrelin levels. We are interested 
in the underlying mechanisms and decided to investigate the metabolic 
consequences of sleep restriction in a controlled laboratory study in rats. 
Methods: Rats were cannulated to allow stress free blood sampling and 
subjected to 8 days of sleep restriction in which we allowed the animals 
to sleep for 4h per day. We performed intravenous glucose tolerance tests 
(IVGTT) during the baseline period, after 8 days of sleep restriction and 
after 5 days of recovery. Plasma hormone levels were measured during 
sleep restriction and after recovery. Body weight and food intake were 
measured daily.
Results: Eight days of sleep restriction led to a reduction in body weight 
(despite increased food intake), anhedonia and decreased leptin levels. 
This was accompanied by elevated glucose and reduced insulin profiles 
during the IVGTT. Food intake remained increased during recovery.
Conclusion: Eight days of sleep restriction leads to marked alterations 
in energy metabolism that are associated with an increased risk for the 
development of several aspects of the metabolic syndrome.

1: no conflict of interest. 2: no funding.
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T3/T4:OS1.5

Sex differences in the storage of free fatty acids in 
ntramyocellular triglycerides 

Shadid, S.; Kanaley, J.A.; Sheehan, M.T.; Guo, Z.K.; Jensen, M.D.
Mayo Clinic, Rochester, Minnesota, USA. 

Introduction: To assess whether known gender differences in free fatty 
acid (FFA) release and energy expenditure also occur in muscle FFA 
trafficking we measured systemic FFA flux and storage rates into in-
tramyocellular triglyceride (imTG) pools in 61volunteers (age 20-50, 
BMI 18-38 kg/m2).
Methods: VO2max, regional body fat and fat free mass (FFM) (DEXA, 
abdominal CT) were measured. Following a 6 hr [U-13C]palmitate infu-
sion (0.6 nmol•kg FFM-1 • min-1), blood and muscle samples were col-
lected for measurement of plasma palmitate and FFA concentrations, 
imTG concentrations, and [U-13C]palmitate enrichment (mpe) in plasma 
FFA palmitate and imTG-palmitate.
Plasma [U-13C]palmitate accumulation into imTG (= imTG (µmol/gram 
wet weight) × ∆ imTG-[U-13C]palmitate mpe over 6 hr) was divided by 
plasma [U-13C]palmitate mpe to calculate FFA storage rates into imTG 
(µmol FFA/gram muscle/hr). The proportion of FFA flux stored in imTG 
(PCTFX-TG) was calculated by extrapolating FFA storage per gram 
muscle per hour to total muscle mass (53% and 47% of FFM in men and 
women) and dividing this by total FFA flux. 
Results: In women, PCTFX-TG correlated with plasma FFA concen-
trations only (r=0.54, p=0.004); contrastingly, in men, PCTFX-TG cor-
related with VO2max only (r=0.54, p=0.005). Regional and total fat mass 
were not associated with PCTFX-TG.

Female Male
imTG (µmol/g) 2.75 ± 1.22 1.78 ± 1.58*

FFA flux (mmol/hr) 24.5 ± 1.6 23.0 ± 1.8
PCTFX-TG 11 ± 6% 10 ± 9%
*P=0.01

Conclusion: We find significant sex differences in imTG trafficking. PCT-
FX-imTG is correlated with plasma FFA concentrations in women, but 
with cardiovascular fitness in men. 

Conflict of Interest: None. Funding: Research relating to this abstract was 
funded by NIH DK40484.

T3/T4:OS1.6

“Adipose” gene (Adp) expression in human subcutane-
ous adipose tissue is inversely related to fatness and 
insulin resistance

Galgani, J.; Carling, S.; Ravussin, E.
Pennington Biomedical Research Center, Baton Rouge, USA.

Introduction: Adipose (Adp) inhibits in vitro lipid accumulation and 
mice overexpressing Adp
are leaner and show improved metabolic profile. Whereas, Adp+/- mice 
are obese and glucose intolerant. Since the role of Adp in humans is un-
known, we evaluated Adp expression in nondiabetic and type-2 diabetic 
(T2DM) individuals and related it to metabolic parameters.
Methods: Obese, non-diabetic (16 M/20 F) and BMI-, race- and gender-
matched T2DM (26
M/30 F) volunteers were studied. After an overnight fast, an abdominal 
subcutaneous adipose tissue sample was obtained followed by a 3-h hy-
perinsulinemic clamp during which fuel oxidation was measured. Adi-
pose tissue Adp expression was determined by qRT-PCR and normal-
ized for cyclophilin B.
Results: Adp expression was not influenced by the presence of diabetes 
(p=0.18) but was
higher in males vs. females (1.21 ± 0.04 vs. 1.08 ± 0.03; p<0.01). However, 
the sex difference disappeared after controlling for percent body fat since 
Adp expression was negatively correlated with %fat (r=-0.25; p=0.02). 
Adp expression correlated inversely with IR-HOMA (r=- 0.33; p<0.01) 

in all subjects and insulin-stimulated glucose disposal rate (GDR) in dia-
betics only (r=0.28; p=0.04) independent of gender and body fat. Adp ex-
pression correlated (p<0.05) with fasting (r=0.43) and insulin-stimulated 
(r=0.29) respiratory quotient independent of gender, %fat and GDR.
Conclusion: Higher Adp expression related with insulin sensitivity and 
lower adiposity which is consistent with animal studies. In vitro studies 
will disentangle the effect of insulin on adipose Adp expression. This as-
pect is currently under study and these results will be presented at the 
conference.

Conflict of interest: None. Funding: DK060412-06A

Track 4: Genes and Tissue Biology
T4:OS1 – Adipose organ, inflammation and lipid 
metabolism 

T4:OS1.1

Analysis of the metabolic turnover of mitochondrial  
fatty acid oxidation in undifferentiated and differentiated 
adipocytes

Skurk, T.1; Helmbrecht, M.1; Pagel, P.2; Fingerhut, R.3;   

Hauner, H.1; Roscher, A.4; Ensenauer, R.4 

1	�Else Kröner-Fresenius-Center for Nutritional Medicine, Technische 
Universität München, Freising/Weihenstephan, Germany; 

2	�Genome-oriented Bioinformatics, Technische Universität München, 
Freising/Weihenstephan, Germany; 

3	�Newborn Screening Lab, Labor Becker, Olgemöller & Colleagues, 
Munich, Germany; 

4	�Pediatric Research Center, Dr. von Hauner Children´s Hospital,  
Ludwig-Maximilians University, Munich, Germany.

Introduction: Development of obesity-associated type 2 diabetes melli-
tus seems to be related to mitochondrial dysfunction and reduced capac-
ity for fatty acid oxidation, potentially resulting in intramuscular lipid 
accumulation and insulin resistance. The pathophysiological role of mi-
tochondrial fatty acid oxidation in adipose tissue, however, is not entirely 
clear. In order to analyze metabolic disturbances of fatty acid oxidation 
quantitatively, a highly sensitive ESI-MS-MS assay was established in the 
murine 3T3-L1 preadipocyte cell line. 
Methods: Adipose precursor cells were induced for differentiation with 
an adipogenic cocktail. In vitro differentiated adipocytes were permea-
bilized with digitonin and subsequently incubated with oleic acid and 
L-carnitine. Extraction of acylcarnitines from cells and incubation me-
dium was followed by desalting of the template using silicagel columns. 
The purified metabolites were then quantified using ESI-tandem-mass 
spectrometry. Citrate synthase (CS) activity was measured to correct for 
mitochondria number.
Results: Mitochondrial CS activity increased significantly during adipose 
differentiation. Analysis of the metabolites upon oleic acid incubation 
revealed a reproducible panel of acylcarnitines (C0:0 – C18:2) under 
different conditions (adipose differentiation, various substrate concen-
trations, different incubation times). On day 10 after induction of dif-
ferentiation, fatty acid oxidation capacity was reduced. Use of etomoxir 
or bezafibrate resulted either in an attenuation or stimulation of intrami-
tochondrial fatty acid flux. 
Conclusion: This highly sensitive metabolite flux assay is a valuable tool 
to study adipocyte fatty acid turnover and may provide new insights in the 
alterations in obesity associated lipid disturbances. The assay is suitable 
for investigations of pharmacological effects on fatty acid oxidation.

Conflict of Interest: None Disclosed. Funding: The work was supported by 
the Else Kröner-Fresenius-Foundation, Bad Homburg, Germany. 
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T4:OS1.2

Hypoxia-independent cold-induced angiogenesis in 
brown and white adipose tissues: mutually opposing 
roles of VEGF receptor-1 and -2 in regulating metabolism

Xue, Y.1; Petrovic, N.3; Cao, R.1; Larsson, O.1; Lim, S.1;  
Chen, S.1; Feldmann, H.M.3; Liang, Z.1; Zhu, Z.2;  
Nedergaard, J.3; Cannon, B.3; Cao, Y.1

1	�Karolinska Institute, SE-171 77 Stockholm, Sweden, 
2	�ImClone Systems Incorporated and 
3	�The Wenner-Gren Institute, the Arrhenius Laboratories F3, Stockholm 
University, SE-106 91 Stockholm, Sweden. barbara.cannon@wgi.u.se

The molecular mechanisms of angiogenesis in relation to adipose tissue 
metabolism remain poorly understood. Cold exposure markedly induced 
angiogenesis in inguinal white and interscapular brown adipose tissues. 
In the inguinal depot, cold exposure resulted in a 500-fold increase in ex-
pression of uncoupling protein-1 (UCP1) and increases in other brown-
fat associated proteins, such as PGC-1•, as well as in proangiogenic pro-
teins, particularly VEGF. In wild-type mice, both the inguinal and the 
interscapular tissues became markedly hypoxic during cold exposure; in 
UCP1(-/-) mice, hypoxia did not occur but the augmented angiogenesis 
was remarkably unaltered and was thus hypoxia-independent. The reg-
ulatory role of VEGF for angiogenesis was demonstrated by antibody 
treatment during cold exposure: anti-VEGFR2 abolished the induced 
angiogenesis and resulted in heat-conserving thermoregulatory behavior 
and reduced nonshivering thermogenesis capacity, whereas anti-VEG-
FR1 treatment augmented nonshivering thermogenesis capacity. This 
study thus demonstrates marked metabolic effects of intervention in an-
giogenesis in adipose tissues.

T4:OS1.3

Local Subcutaneous Lipoatrophy In Type 1 Patients Under 
Insulin Pump Therapy: The Adipose Tissue Point Of View.

Zulato, E.1; Milan, G.1; Murano, I.2; Bruttomesso, D.3;  
Costa, S.3; Centobene, C.1; Pianta, A.4; Tiengo, C.5; Cinti, S.2; 
Vettor, R.1

1	�Endocrine – metabolic Laboratory, Dep. of Medical and Surgical  
Sciences, University of Padua, Italy

2	�Institute of Normal Human Morphology, University of Ancona, Italy, 
3	�Dep. of Clinical and Experimental Medicine, University of Padua, 
Italy, 

4	Diabetologia, Hospital of Bassano, Italy, 
5	�Clinic of Plastic Surgery, Dep.of Medical Surgical Specialities  
University of Padua, Italy

Introduction: Lipoatrophy (LA) during insulin therapy is characterized 
by loss of subcutaneous fat at the sites of repeated insulin injections. The 
pathogenesis of LA is not clear and immune cell involvement, mechani-
cal injuries by needles and contaminants in insulin preparation have 
been suggested.
Aim: we aimed to characterize the residual adipose tissue present in LA 
areas. 
Research design and methods: we studied 3 type 1 diabetic patients un-
der insulin pump therapy for several years with lispro insulin. The NMR 
confirmed the subcutaneous adipose tissue reduction at LA areas. We 
compared tissue biopsies in LA area with adipose tissue biopsies from 
the same anatomical region of each patient by means of optical and elec-
tronic microscopy. We quantified the adipose-specific genes expression 
by qPCR .
Results and conclusions: The microscopy analysis showed that the re-
sidual adipose tissue in LA areas was characterized by smaller perilipin 
positive adipocytes with an increased vasculature and wide inter-cellular 
spaces. No inflammatory cell infiltration was observed. We found sev-
eral adipoblasts and mature “skinny” adipocytes which have lost their 
lipid contents, as during starvation. Perilipin, adiponectin, FABP4 and 
PPARγ2 were expressed in the LA areas at low or normal levels while 
leptin was quite absent. We also observed an important increase in the 

expression of AEBP1, a preadipocyte marker with transcriptional re-
pression activity. 
Our results seem to exclude an immune-mediated mechanism in the 
pathogenesis of LA and suggest that prolonged presence of elevated 
concentration of insulin could induce morphological and functional 
changes in the adipose tissue. 

T4:OS1.4

RAB18, A Molecular Switch Related To Lipid Metabolism 
In Adipocytes

Pulido, M.R.1; Vázquez-Martínez, R.1; Peinado, J.R.1;  
Jiménez-Gómez, Y.1; García-Navarro, S.1; Castaño, J.P.1; 
Malagón, M.M.1 
1	�Dpt. Cell Biology, Physiology and Immunology, University of 
Córdoba, Córdoba, Spain, and CIBER CB03/06 Fisiopatología de la 
Obesidad y Nutrición (CIBEROBN), Spain.

Introduction: In adipocytes, lipid metabolism takes place within highly 
specialized organelles named lipid droplets (i.e. LDs). Recent studies 
have shown that LDs present a large number of proteins at their surface. 
One of these is Rab18, a small GTPase involved in the regulation of in-
tracellular membrane trafficking. Rab18 has been shown to interact with 
LDs, suggesting a link between this GTPase and the metabolic state of 
adipocytes. However, its specific function and the molecular mechanisms 
that regulate it, remain unexplored. Thus, we aimed at further investigat-
ing Rab18 function in adipose tissue.
Methods: We have analyzed Rab18 mRNA levels in white adipose tissue 
from rats under different physiological conditions by real-time PCR and 
endogenous and exogenously-expressed Rab18 intracellular localization 
in 3T3-L1 adipocytes.
Results: We found that Rab18 transcript levels increased in hypophysec-
tomized and hypothyroid rats. On the other hand, Rab18 mRNA levels 
were significantly decreased in 48-h fasted rats. In 3T3-L1 adipocytes, 
both Rab18 gene expression and protein content increased upon stimu-
lation with the lipogenic factor insulin and the lipolytic factor isoproter-
enol. Furthermore, these treatments induced activation and transloca-
tion of Rab18 to the surface of LDs, an effect that was abolished in the 
presence of inhibitors of insulin and isoproterenol intracellular signal-
ling pathways. 
Conclusion: Our results indicate that pituitary regulates Rab18 gene ex-
pression in rat adipose tissue, likely through the hypothalamus-pituitary-
thyroid axis. Moreover, Rab18 expression is affected by opposite meta-
bolic conditions (i.e. lipogenesis/lipolysis), further supporting the view 
that Rab18 is linked to the regulation of intracellular lipid trafficking.
Support: FIS/ISCIII (CIBEROBN CB03/06), MEC/FEDER (BFU2007-
60180/BFI), and J. Andalucía (CVI-0139, P07-CTS-03039, CTS-1705), 
Spain. 

T4:OS1.5
Intense Increase of Brown Adipose Tissue Glucose Uptake 
by Cold in Healthy Humans 

Orava, J.1; Noponen, T.E.J.1; Nuutila, P.1,2; Virtanen, K.A.1

1	�Turku PET Centre, University of Turku and Turku University Hospital, 
Turku, Finland

2	Department of Medicine, Turku University Hospital, Turku, Finland

Introduction: Our preliminary data show that healthy adults have func-
tional brown adipose tissue (BAT). However, its importance in the en-
ergy balance is unclear.
Methods: We studied ten healthy subjects after overnight fasting using 
[15O]H2O and [18F]fluoro-deoxy-glucose ([18F]FDG) PET/CT. The sub-
jects were scanned twice, during cold exposure and in warm conditions. 
Energy expenditure was measured with indirect calorimetry. Perfusion 
and glucose uptake (GU) rates in the supraclavicular adipose tissue and 
pectoral muscles were quantified using graphical analysis. Supraclavicu-
lar adipose tissue mass was determined using CT.
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Results: Five subjects showed intense cold-induced metabolism in the 
supraclavicular adipose tissue (GU rate 11.8 ± 4.5 umol/100g/min) being 
15-fold higher than in warm conditions (1.0 ± 0.5 umol/100g/min, p = 
0.003). No major cold-induced increase in activity was detected in pec-
toral muscles. In five subjects we found no BAT activity during cold ex-
posure (GU rate 1.4 ± 0.9 umol/100g/min). Mass of supraclavicular BAT 
ranged from 7 to 60 g. Respiratory quotient was 0.81 ± 0.02 being similar 
in both groups regardless of BAT activity.
Conclusion: BAT GU can be increased 15-fold by cold exposure in 
healthy adults. Thus, the quantified metabolic rate of BAT with meas-
ured mass is able to burn the amount of energy equivalent up to 4 kg 
of adipose tissue over a year. This suggests that human BAT, when ac-
tivated, has the potential to significantly contribute to human energy 
expenditure.

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by Academy of Finland.

T4:OS1.6

Molecular signature of visceral obesity in antiretroviral 
treated HIV-1 patients

Villarroya, J.1,2; Gallego-Escuredo, J.M.1,2; Díaz-Delfín, J.1;  
Domingo, J.C.1; Alegre, M.3; Gutiérrez, M.M.3; Mateo, M.G.3; 
Villarroya, F.1,2; Domingo, P.3; Giralt, M.1,2

1	�Institut de Biomedicina de la Universitat de Barcelona (IBUB),  
Barcelona, Spain

2	CIBER Fisiopatología de la Obesidad y Nutrición, Spain
3	Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

Introduction: Visceral obesity, in addition to subcutaneous lipoatrophy, 
occurs in the lipodystrophy syndrome often appearing in HIV-1-infected 
patients under antiretroviral treatment. Our aim was to compare gene 
expression alterations in both visceral (VSA) and subcutaneous (SCA) 
adipose depots in order to get insight in their differential responsiveness 
to HIV-1 infection and antiretroviral treatment.
Methods: Biopsies of abdominal SCA from 10 and omental VSA from 
7 lipodystrophic HIV1-patients, as well as from 10 non-infected healthy 
controls, were studied. Mitochondrial DNA content and expression of 
marker genes of mitochondrial function, adipogenesis and inflammation 
were analyzed by quantitative real-time PCR, immunoblot and multi-
plex analysis. 
Results: Mitochondrial DNA and mRNA levels were decreased in SCA 
and VSA from patients respect to controls, although a compensatory 
increase in mitochondrial protein content was observed. In contrast, ex-
pression of adipogenic marker genes (PPARgamma, lipoprotein lipase, 
GLUT4) was lowered in SCA whereas it remained unaltered in VSA 
from patients respect to controls. Concerning markers of inflammation, 
gene expression of TNFalpha and CD68 was induced both in SCA and 
VSA but other markers (IL-18, IL1Ra, MCP-1) were only induced in 
SCA but not in VSA.
Conclusion: The lack of impairment of adipogenic gene expression in 
VSA highlights the relevance of the adipogenic differentiation processes 
in adipose tissue physiopathology in adult humans. Despite the similar 
increase in markers of overall inflammation in visceral and subcutane-
ous adipose depots, the differential behavior of several specific inflam-
mation-related pathways may contribute to the opposite (hypertrophic 
versus atrophic) outcome of adipose tissue in patients.

T4:OS2 – Nutrients and tissue metabolism

T4:OS2.1

Differential gene expression in adipose tissue from  
obese human subjects during weight loss and weight 
maintenance

Ridderstråle, M.1; Parikh, H.1; Ekman, M.J.1; Klintenberg, M.1; 
Norström, F.1; Groop, L.1; Johansson, L.E.1
1	�Department of Clinical Sciences Malmö, Clinical Obesity,  
Lund University Diabetes Centre (LUDC), Lund University,  
Malmö University Hospital MAS, Malmö, Sweden.

Aim: To identify differentially expressed genes during weight loss and 
weight maintenance after weight loss.
Methods: Subcutaneous abdominal adipose tissue biopsies were ob-
tained from nine obese subjects at baseline, after a low calorie diet 
(LCD) supported weight reduction and after group therapy to remain 
at a stable weight. Differences in gene expression were analyzed using 
Affymetrix HG-U133 Plus 2.0.
Results: Subjects lost 18.8 ± 5.4% of their body weight (BW) during the 
LCD-period (101 ± 26 days) and maintained this weight (-17.7 ± 5.5% 
of baseline BW) during the weight maintenance phase (167 ± 37 days). 
Insulin sensitivity improved during weight loss with no further improve-
ment during weight maintenance (HOMA 2.4 ± 1.3, 0.8 ± 0.5 and 1.3 ± 
0.6, respectively; pANOVA=0.0024). More genes were down- (n=163) than 
upregulated (n=70) as a result of weight loss. 61 of these genes showed 
sustained regulation during weight maintenance, 16 upregulated and 45 
downregulated. CDKN2B and JAZF1, both recently shown to associate 
with type 2 diabetes, were downregulated. We confirm the downregula-
tion of tenomodulin and matrix metallopeptidase 9 with weight loss. The 
expression of CIDEA and SCD was upregulated during weight loss but 
returned to baseline during weight maintenance.
Conclusion: Adipose tissue genes that show sustained regulation dur-
ing weight loss and weight maintenance, such as CDKN2B and JAZF1, 
may be of potential interest as markers of the beneficial effects of weight 
loss whereas others, such as CIDEA and SCD, seems to be primarily 
involved in the process of weight loss itself.

Conflict of interest: None declared. Funding: Research relating to this 
abstract was funded by The Swedish Research Council, The Swedish 
Diabetes Association, and the following foundations: Novo Nordisk, 
Crafoord, Påhlsson, Bergvall, Hierta, Thuring, Zoegas.

T4:OS2.2
Adipose tissue mRNA biomarkers of macronutrient  
dietary intake in weight reduced obese humans

Marquez-Quiñones, A.1; Wang, P.3; Mutch, D.M.4;  
Roussel, B.1; Combes, M.1; Mariman, E.3; Langin, D.1,2;  
Viguerie, N.1; Diogenes
1	�INSERM U858 (Eq 4), Laboratoire de Recherches sur les Obésités, 
Institut de Médecine Moléculaire de Rangueil, Toulouse, F-31432 
France; Université Paul Sabatier, Institut Louis Bugnard IFR31,  
Toulouse, F-31432 France.

2	�Centre Hospitalier Universitaire de Toulouse, Toulouse, F-31059 
France.

3	�Department of Human Biology, Maastricht University, Maastricht, 
The Netherlands.

4	�INSERM, UMRS U872 (Eq 7) Nutriomique, Centre de Recherche des 
Cordeliers, 75006 Paris; Université Pierre et Marie Curie, Paris 6, 
Centre de Recherche des Cordeliers, UMR S 872, 75006 Paris, France.

Introduction: The outcome of dietary interventions to reduce weight is 
highly variable. Little is known on the molecular adaptations of adipose 
tissue during weight maintenance and the relationship with macronutri-
ent composition. The present study within the frame of the European 
program DioGenes aimed at characterizing biomarkers of dietary inter-
vention in obese subjects using transcriptomic analyses of human adi-
pose tissue (AT).
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Methods: Subjects who reached at least 8% of weight loss after a hy-
pocaloric diet were randomized in 4 weight stabilization diets differing 
in protein content and glycemic index for 6 months. Subcutaneous AT 
biopsies were taken at the beginning (CID2) and the end (CID3) of the 
weight maintenance phase. Pangenomic cDNA microarrays were used 
to determine adipose tissue gene expression profiles at CID2 and CID3 
of 6 subjects per diet succeeding in weight maintenance and 6 subjects 
regaining weight.
Results: Analysis of gene expression changes between CID2 and CID3 
(CID3/CID2), showed 1818 genes that were differentially expressed 
between successful and unsuccessful subjects and 391 genes that were 
modulated by diet composition. Fatty acid metabolism, immunity and 
defense, apoptosis and cell proliferation were the main functions of 
genes discriminating between successful and unsuccessful groups. Diet-
sensitive genes were mainly modulated by protein dietary content rather 
than glycemic index. High protein diets up-regulated genes from metal-
lothionein family while low protein diets up-regulated ubiquinone gene 
family.
Conclusion: The capacity to maintain weight and the macronutrient 
composition of the diets are reflected in specific patterns of AT gene ex-
pression.

Conflict of Interest: none disclosed. Funding: research relating to this ab-
stract was funded by the European Community (DIOGENES, Diet, 
Genes and Obesity, contract FP6-513946, http://www.diogenes-eu.org) 
and Inserm.

T4:OS2.3

Gender specific differences in the consequences of  
elevated circulating asymmetric dimethylarginine 

Ogston, N.C.1; Miheisi, N.1; Furness, L.2; Speakman, J.2;  
Leiper, J.M.1; Mohamed-Ali, V.1

1	University College London, London, United Kingdom
2	University of Aberdeen, Aberdeen, United Kingdom

Introduction: Plasma levels of asymmetric dimethylarginine (ADMA), 
an endogenous nitric oxide synthase inhibitor, are raised in conditions 
associated with increased risk of cardiovascular disease including obes-
ity. ADMA is primarily catabolised by the enzyme dimethylarginine 
dimethylaminohydrolase (DDAH). We hypothesised that DDAH dys-
function would exacerbate obesity-associated changes in nitric oxide-
mediated insulin resistance, energy expenditure and adipose tissue ac-
cumulation. 
Methods: We used male and female DDAH1+/- mice to investigate the 
effect of standard diet and high-fat feeding on body mass, percentage 
body fat, food intake, daily energy expenditure (DEE), glucose toler-
ance, serum and explant adipokines. Mice were maintained on standard 
or high fat diet (10% or 45% kcal from fat respectively), from 8 months 
of age, for 15 weeks. 
Results: Male DDAH1+/- mice had increased body fat, elevated serum 
glucose 2h post oral glucose challenge and lower adipose release of adi-
ponectin compared to wild-types on high fat diet. In contrast, in female 
DDAH1+/- mice DEE was elevated and despite being hyperphagic, they 
showed no significant increase in body fat with age or in response to high 
fat diet. These mice were significantly less glucose intolerant, had de-
creased serum and adipose release of leptin, as well as higher adiponec-
tin release compared to wild-type females. 
Conclusion: DDAH1+/- mice exhibit marked gender differences in re-
sponse to high-fat feeding. Female mice were protected from both age- 
and diet-associated fat accumulation, which may be partially explained 
by elevated DEE, and were less glucose intolerant. The mechanisms by 
which this occurs, and an equivalent human phenotype, are under inves-
tigation.

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by the Wellcome Trust, Grant Number GR078055MA 
and the European Commission FP6 – EXGENESIS (LSHM-CT-2004-
005272).

T4:OS2.4
Effects of diet and exercise on circulating levels and  
adipose tissue mRNA levels of Retinol Binding Protein 4 
in obese subjects

Paulsen, S.K.1; Christiansen, T.1; Pedersen S.B.1; Richelsen, B.1
1	�Department of Endocrinology and Metabolism C, Aarhus University 
Hospital, Aarhus Sygehus, Aarhus, Denmark

Background: Retinol-binding protein 4 (RBP4), a protein secreted by 
adipocytes, has recently been associated with insulin resistance, and may 
have a causative role in the development of type 2 diabetes. In this study 
we examined the effect of diet, exercise, or a combination of both on cir-
culating levels of RBP4 and expression levels of RBP4 in subcutaneous 
adipose tissue (SAT).
Methods: 61 obese but otherwise healthy males (n=30) and females 
(n=31) (age:36.5±7.2 yrs.; BMI:34.5±3.9 kg/m2) were randomized into 
three groups a) Exercise-only (12 weeks), b) Diet-only (8 weeks VLED 
600 + 4 weeks weight maintenance) and c) Diet+exercise. Blood samples 
and biopsies from SAT were collected at baseline, after week 8 and week 
12. S-RBP4 was quantified using a commercial ELISA kit, and expres-
sion levels were quantified using rt-PCR.
Results: After the 12-week-intervention the weight loss was 3.6 kg 
in the exercise-only-group and ≈ 12 kg in the diet-only-group and 
diet+exercise-group. S-RBP4 was significantly reduced to approximately 
75%(p<0.001) in both diet-groups at week 8, and remained significantly 
reduced throughout the study. SAT expression levels of RBP4 was sig-
nificantly reduced after week 8 in the diet-only-group (≈-45%, p<0.05) 
and in the diet+exercise-group (≈-32%, p<0.05). However, expression 
levels increased during the weight maintenance period, and were un-
changed after 12 weeks compared to baseline. Exercise without diet, did 
not change s-RBP4 levels or expression levels in this study. 
Conclusion: Diet alone or in combination with exercise reduces s-RBP4 
and RBP4 mRNA in subcutaneous adipose tissue, whereas exercise 
alone does not change RBP4 levels. 

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by the Danish Medical Research Council, The Clini-
cal Institute, Aarhus University and the Novo Nordic Foundation.

T4:OS2.5

Intestinal STC-1 cell satiety hormones release is  
controlled by the five basic tastants 

Geraedts, M.C.P.1; Troost, F.J.2; Saris, W.H.M.1

1	�Department of Human Biology, Maastricht University, Maastricht, 
The Netherlands

2	�Department of Internal Medicine, div. of Gastroenterology and Hepa-
tology, Maastricht University, Maastricht, The Netherlands

	�All Nutrition and Toxicology Research Institute Maastricht (NUTRIM), 
Maastricht, The Netherlands.

Introduction: The small intestine plays an import role in food intake. Re-
cent data have shown that the small intestine expresses taste receptors. 
In this study, the effects of the five basic tastants on the release of satiety 
hormones cholecystokinin (CCK) and glucagon-like peptide 1 (GLP-1) 
were investigated in a dose- and time dependent manner. 
Methods: STC-1 cells were incubated with different concentrations of the 
bitter (denatonium benzoate, quinine), sour (HCl, HAc), sweet (sucrose, 
sucralose, erythitol), salty (NaCl), and umami (monosodium glutamate) 
tastants, respectively. After incubation with different concentrations and 
after different time periods, respectively, the supernatant was collected 
and the CCK and GLP-1 concentrations were measured using RIA. 
Results: All tastants increased the release of CCK both in a dose and 
time dependent fashion, ranging from 7pM to 68pM with the highest 
concentration. GLP-1 release increased after addition of all tastants in 
a dose dependent fashion, ranging from 0.5pM to 600pM with the high-
est concentration, with the exception of HAc. GLP-1 was released in a 
time dependent manner after addition of sweet, salty, sour, and umami 
tastants, but bitter tastants stimulated GLP-1 release only during the 
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first 15 minutes of exposure. After this period the release of GLP-1 de-
creased. 
Conclusion: Tastants control the release of satiety hormones to approxi-
mately the same extent as dietary proteins. Its use as dietary ingredients 
in the prevention or treatment of obesity, possibly in combination with a 
weight reduction programme needs, however, to be established in future 
research.

T4:OS2.6

The increased sensitivity to the deleterious effects of 
high fat diet in old rats is related to an increase in muscle 
ceramide levels during aging.

Tardif, N.1; Salles, J.1; Guillet, C.1; Rousset, P.1; Giraudet, C.1; 
Patrac, V.1; Migné, C.1; Chardigny, J.M.1; Boirie, Y.1;  
Walrand, S.1

1	UNH, UMR1019, INRA/UdA, Clermont-Ferrand, France

Introduction: Obesity and aging are characterized by an increase in in-
sulin-resistance state. Ceramides have been implied in insulin-resistance 
during obesity. The aim of this study was to measure the synergistic effect 
of obesity and aging on tissue ceramide level, and its consequence on 
insulin sensitivity and muscle protein synthesis.
Methods: During 10 weeks, 34 Wistar young and old rats received a 
control (YC, OC) or a high fat diet (YHF, OHF). Insulin sensibility was 
measured by intra peritoneal glucose tolerance test. Ceramide levels 
were measured in the tibialis anterior and soleus muscle. Fractional syn-
thesis rate (FSR) was estimated by the rate of incorporation of 13C-Va-
line in muscle proteins.
Results: OHF was the most insulin resistant group (p ≤ 0.05 vs. YC, YHF 
and OC). Ceramide concentrations are given in table 1. FSR was de-
creased by 19% in OHF (p≤0.05) compared to OC. No modification of 
muscle FSR related to diet was seen in the younger groups.

Table 1: Ceramide concentration (nmol/mg) in tibialis anterior and soleus muscles

YC YHF OC OHF Anova

soleus 0.213 ± 0.040a 0.272 ± 0.063a 0.378 ± 0.136a 1.048 ± 0.416b A

tibialis 
anterior

0.605 ± 0.177a 0.465 ± 0.047a 0.932 ± 0.110a,b 1.145 ± 0.416b A

A: age effect

Conclusion: Muscle ceramide concentration is increased in aged rat, 
even under a control diet. This observation may explain the greater sen-
sitivity of aged rats to the HF diet, notably concerning insulin action and 
muscle protein synthesis. 

Funding: Research relating to this abstract was funded by ANR.

Track 5: Weight and Risk Management – Clinical/
Lifestyle/Weight Loss
T5:OS1 – Dietary management and lifestyle 

T5:OS1.1

Effect of a hypo-caloric diet rich in whole grain foods on 
weight loss, body composition and cardiovascular risk in 
postmenopausal women: A 12 weeks randomised clinical 
trial.

Kristensen, M.1; Jensen, M.M.G.1; Riboldi, G.2; Petronio, M.2; 
Bügel, S.1; Toubro, S.3; Tetens, I.4; Astrup, A.1
1	�Department of Human Nutrition /Centre for Advanced Food Studies, 
Copenhagen University, Frederiksberg, Denmark; 

2	Barilla R&D/Technology, Process & Packaging Research, Parma, Italy; 
3	�REDUCE - Clinic of Human Nutrition, Roskilde, Denmark; 
4	�Department of Nutrition, National Food Institute, Technical University 
of Denmark, Søborg, Denmark.

Introduction: In observational studies, a high intake of whole grain foods 
is associated with a lower body mass index and lower cardiovascular dis-
ease risk. However, only few clinical trials have investigated if these as-
sociations are causal. 
Objective: We studied whether inclusion of wheat based whole grain 
foods in an individualized hypo-caloric diet enhances weight loss and 
improves CVD risk factors. 
Design: In this open-labelled randomised trial, 79 overweight postmeno-
pausal women with metabolic syndrome features were prescribed a hypo-
caloric diet with a daily deficit of min. 1,250kJ/d. After a 2 weeks run-in 
period the subjects were randomly assigned to 12 weeks supplementation 
with refined wheat (RW) or wholemeal wheat (WW) products correspond-
ing to 25% of their daily energy requirement or 2000 kJ/d. Blood samples 
and anthropometric measures were assessed at 0, 6 and 12 weeks.
Results: After 12 weeks, body weight decreased significantly in the RW 
and WW groups (P<0.01) (-2.8±0.3 and -3.6±0.5kg in the RW and WW 
group, respectively), but did not differ between the groups. Changes 
in body fat percentage assessed by DXA scanning was larger in WW 
group compared to the RW group (-6.8% vs.-4.8%) (P=0.03). Total- and 
LDL-cholesterol increased by 5% in the refined group but remained 
unchanged in the whole grain group (P<0.05), but insulin, glucose, and 
C-reactive protein levels did not change in either group. 
Conclusions: Both hypo-caloric diets were effective in inducing weight 
loss, but whole grain foods were more effective to reduce body fat and 
LDL-cholesterol, two important risk factors of cardiovascular disease.

Conflict of interest: None disclosed/The authors declare no conflict of in-
terest. Funding: The study was supported by the European Commission 
in the Communities 6th Framework Programme, Project HELATH-
GRAIN (FOOD-CT-2005-514008), University of Copenhagen, Faculty 
of Life Sciences and LMC FOOD research school.

T5:OS1.2

Long term effects of weight loss from a very-low-car-
bohydrate diet on endothelial function in subjects with 
abdominal obesity.

Wycherley, T.1,2; Brinkworth, G.1; Noakes, M.1; Keogh, J.1; 
Buckley, J.3; Clifton, P.1

1	�Commonwealth Scientific and Industrial Research Organisation 
- Human Nutrition, Adelaide, Australia 2Department of Physiology, 
School of Molecular and Biomedical Science, University of Adelaide, 
Adelaide, Australia

3	�Nutritional Physiology Research Centre, University of  
South Australia, Adelaide, Australia 

Background: Although low carbohydrate diets are commonly used the 
long term effects on endothelial function are unknown. 
Objective: To compare the effects of an energy reduced very low carbo-
hydrate, high saturated fat diet (LC) and an isocaloric conventional high 
carbohydrate, low fat diet (HC) on lipids and endothelial function after 
12 months. 
Design: 49 overweight and obese patients (age 50.0±7.7 yrs, body mass 
index 33.7±4.1 kg/m2) were randomly assigned to either an energy re-
stricted (~6-7MJ, 30% energy deficit), isocaloric LC or HC for 52 weeks. 
Outcomes: Weight loss was similar in both groups (LC -14.9±10.5, HC 
-11.5±7.4 kg; P=0.20). There was a significant time x diet effect for FMD 
(P= 0.045), such that FMD decreased in LC diet (5.7±3.6% to 3.7±2.7%, 
P=0.001) but remained unchanged in the HC diet (HC 5.9±2.5% to 
5.5±3.5%; P=0.60). PWV improved in both groups but AIx did not 
change. LDL cholesterol increased by 0.6 mmol/L in the LC group 
(19%) and did not change in the HC group. Despite a fall of triglyceride 
in the LC group of 0.58 mmol/L,apoB increased by 3% in the LC group 
and fell by 6% in the HC group. HDL cholesterol increased by 21% in 
the LC group and 5% in the HC group.
Conclusion: Both diets achieved similar reductions in body weight and 
were associated with improvements in PWV. However, LC impaired FMD, 
suggesting the long-term consumption of LC may have detrimental effects 
on cardiovascular risk and this is related to higher LDL cholesterol.

Funding support from the National Heart Foundation of Australia and the 
NH&MRC of Australia.
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T5:OS1.3

Relation of Fatty Acid Composition of Adipose Tissue to 
Weight Change in Obese Subjects after 6 Month Control-
led Weight Maintenance Diets. DIOGENES Study.

Kunesova, M.1; Tvrzicka, E.2; Hlavaty, P.1; Stankova, B.2;  
Bajzova, M.3; Van Baak, M.4; Hull, G.4; Larsen, T.M.5;  
Zak, A.2; Astrup, A.5; Saris, W.4

1	�Obesity Management Centre, Institute of Endocrinology, Prague, 
Czech Republic

2	�4th Department of Internal Medicine, 1st Medical Faculty, Charles 
University, Prague,

3	�Department of Sport Medicine, Third Faculty of Medicine, Charles 
University, Prague, Czech Republic

4	�University of Maastricht, Maastricht, Netherlands, 
5	�Department of Human Nutrition, Faculty of Life Sciences, University 
of Copenhagen, Copenhagen, Denmark. 

Introduction: Aim of this study was to evaluate the relationship of weight 
maintenance after low calorie diet (LCD) with fatty acid composition 
in adipose tissue in subjects undergoing weight maintenance diets with 
strictly controlled proportion of protein and glycemic index of food ob-
tained in special supermarkets. 
Methods: 87 adult subjects (weight 98.6±15.6kg, BMI 33.8± 4.1kg/m2, 
age 44.0±5,4 yr) after 8 week LCD period followed for 6 months strictly 
controlled weight maintenance diets. Anthropometric parameters were 
examined and adipose tissue biopsy was obtained before start of LCD, 
after LCD and after 6 months of weight maintenance.
Results: The mean total weight loss was 9.4±5.7kg and BMI loss 
3.2±1.83. During the weight maintenance period the mean weight gain 
was +1.1±4,1kg, BMI change was +0.4±1.4. Significant correlation was 
found between body weight or BMI change and change in proportion of 
saturated (SFA), monounsaturated (MFA), trans fatty acids and n-6 and 
n-3 polyunsaturated fatty acids (R squared 28,51, P=0.001). Significant 
positive correlation of change of BMI with change in SFA proportion 
(P<0.05) and significant negative correlation of weight and BMI change 
with change in MFA proportion (P <0.005) was found.
Conclusion: The results suggest that the effect of the six month-weight 
maintenance diet are influenced by change in fatty acid composition of 
adipose tissue; this change can be result of dietary fat composition and of 
individual metabolic processing. 

Conflict of Interest: None Disclosed. Funding: Supported by the European 
Community (Contract no. FP6-513946), http://www.diogenes-eu.org 
and by the grant of Ministry of Education, Youth and Sports,CR No. 
MSM 0021620820.

T5:OS1.4

Good long-term results with the “Södertälje model” 
treating obese children at a general outpatient paediatric 
single-centre according to the Stockholm County Council 
action plan against childhood obesity.

Klaesson, S.1; Gawrieh, N.1; Bohlin, A.1; Svensson, A.1;  
Dahlgren, A.2; Lindström, Q.2; Söderberg, M.L.1; Marcus, C.3 

1	�Paediatric Unit, Södertälje Hospital, Sweden, 
2	Korpen, Södertälje, Sweden, 
3	�National Childhood Obesity Centre, Department of Clinical Science, 
Intervention and Technology, Karolinska Institutet, Stockholm,  
Sweden 

Introduction: The Stockholm County Council action plan (2004) against 
obesity is based on activities at different health-care levels. 1st line is pri-
mary health-care in child-care centres and schools, 2nd line is community 
based general paediatricians and 3rd line the paediatric hospitals. The 
paediatric unit at Södertälje Hospital is a community based general out-
patient paediatric unit. Since 2002 obese children (ISO BMI >30, Cole 
et al 2000) 6-12 years, have been offered a structured treatment based 
on lifestyle interventions (e.g. physical activity, nutrition and behaviour 
modifications). 

Methods: Data on all children included since 2001 has been collected 
and reported to the Swedish national quality register for childhood obes-
ity (BORIS). All patients included up to 2004 (n=125) were included in 
the analysis. 
Results:  In the group treated for > 4 years there are 67 boys and 58 girls 
with a mean age at 1st visit of 9.8 years (5,8-14,6). 29 children (23%) are 
considered lost to follow up (19 have quit the treatment, 8 moved away 
and 2 have passed age limit 18). All are included as ITT/LOCF. There 
is a decline in mean BMI-SDS from 5.3 ±1.3 at the first visit to 3.8 ±1.6 
after four years (Figure). There is no significant difference comparing for 
boys and girls.
Conclusion: This is the first long-term results from a general paediatric 
outpatient clinic with a treatment program for childhood obesity based 
on Stockholm County Council action plan. These encouraging results 
with an overall reduction of obesity are very good but needs to be fol-
lowed up by further analyses and comparisons with other treatment 
groups and untreated controls. 

Figure:

Four year treatment of obese children at Södertälje Hospital
BMI SDS (RC), n=125, data are corrected for ITT/LOCF (2008-11-15)
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Conflict of Interest: None disclosed. Funding: Research relating to this 
abstract was funded by Swedish Association of Local Authorities and 
Regions / The National Board of Health and Welfare.

T5:OS1.5

The effects of Sugar-Sweetened Beverages (SSB) intake 
in an ad libitum 6 months low-fat high carbohydrate diet 
on energy intake.

Munsters, M.J.M.1; Saris, W.H.M.1

1	�Nutrition and Toxicology Research Institute Maastricht (NUTRIM), 
Maastricht University, Maastricht, The Netherlands

Introduction: The increased incidence of obesity coincides with an in-
creased SSB’s consumption. The present study investigated the effects of 
SSB’s intake in an ad libitum 6 months low-fat high carbohydrate diet on 
energy intake in a reanalysis of the CARMEN data*. 
Methods: 47 overweight-to-obese men and women participated in the 
Maastricht centre of the CARMEN study. They were allocated to a Con-
trol (habitual) Diet group (CD), a low-fat (-10 En%) high Simple Carbo-
hydrate (SCHO) or low-fat high Complex Carbohydrate group (CCHO) 
(Ratio Simple vs. Complex CHO 1.5 and 0.5 resp.) using a controlled 
laboratory shop system. Reanalyses were made for the energy, amount, 
density of all drinks and SSB’s. The SCHO and CD group could select 
regular SSB’s, including soft drinks and fruit juices, while the CCHO 
group received light SSB alternatives.
Results: Energy intake reduced in the CCHO and SCHO group versus 
the CD group (-2.7±0.4 MJ/d CCHO group vs -0.2±0.5 MJ/d CD group; 
p<0.01 and -1.4±0.4 MJ/d SCHO group, NS). Simple carbohydrate intake 
increased significantly with +10.8±1.6 En% in the SCHO group versus 
the CCHO and CD group (-2.0±0.9 and -0.5±1.1 En%; p<0.001). The 
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SCHO and CD group significantly increased energy intake of SSB’s 
with +187±114 and +101±83 kJ/d versus the CCHO group (-432±72 kJ/d; 
p<0.001).
Conclusion : Simple carbohydrate intake (En%) increased through en-
hanced intake of regular SSB’s in the SCHO group. However fat reduc-
tion in an ad-lib situation has a much greater impact on total energy 
intake than a change in SSB intake using light alternatives. 
* Saris et al Randomized controlled trial of changes in dietary carbohy-
drate/fat ratio and simple vs. complex carbohydrates on body weight and 
blood lipids: the CARMEN study. Int. J. Obes. 2000; 24: 1310 - 1318

Funding: EU-FAIR program PL95-0809 and the Dutch Sugar Foundation.

T5:OS1.6

Cost Effectiveness of a Family Practice Based Weight 
Management intervention: The Counterweight  
Programme

Counterweight Project Team, University of Glasgow, Glasgow, UK.

Background: The Counterweight programme is an effective weight man-
agement programme delivered within UK family practice1. We have ex-
amined the cost effectiveness of the programme, to determine ‘value for 
money’ within a national healthcare system.
Method: We used an adapted simulation model, originally developed to 
provide input to the UK National Institute for Health and Clinical Ex-
cellence (NICE) guideline on obesity, using data on the cost of delivery 
of Counterweight and observed 12 month weight change outcomes from 
the pilot phase of the programme. Outcome data for completers (n= 642) 
and the intention to treat population is included (n= 1419).
Results: Total cost of delivery of Counterweight is estimated at ap-
proximately £60 per patient and includes all costs for the Counterweight 
project team, training costs, materials, all clinician time required to deliv-
er the programme and cost of additional interventions such as pharma-
cotherpay. Analysis of data from programme completers (n= 642) shows 
that the programme results in cost savings over a patient life time when 
compared with no intervention (i.e. economically dominant). Sensitivity 
analyses suggests that in a scenario where12m weight loss is immediately 
regained, cost per QALY is estimated to be £57 (2% of the cost/QALY 
threshold NICE uses to ‘approve’ treatments). Intention to treat analysis 
(n=1419) suggests a cost per QALY of £180 where weight loss is regained 
in the subsequent 2 years.
Conclusion: The findings suggest that the Counterweight Programme is 
a cost effective intervention to manage obesity.

Funding: Current: Scottish Government and English Primary Care Trust 
funding

2005-2006: Unencumbered grant: Sanofi Aventis (England only)

2000-2005 Unencumbered grant: Roche Products Ltd

1. �Counterweight Project Team. Evaluation of the Counterweight Pro-
gramme for obesity management in primary care: a starting point for 
continuous improvement. 2008; 58: 548-554.

T5:OS2 – Obesity management

T5:OS2.1

Laparoscopic adjustable gastric banding in morbid obese 
patients with type 2 diabetes. 

Busetto, L.1; Marangon, M.1; De Stefano, F.1; Salvalaio, S.1; 
Favretti, F.2; Segato, G.2; De Luca, M.2; Enzi, G.3
1	�Clinica Medica 1, Department of Medical and Surgical Sciences, 
University of Padova, Italy

2	Department of Surgery, Regional Hospital of Vicenza, Italy
3	�Clinica Geriatrica, Department of Medical and Surgical Sciences, 
University of Padova, Italy

Introduction. Interest in bariatric surgery as an effective method for 
long-term metabolic control of morbid obese patients with type 2 diabe-

tes is increasing. We analyzed weight loss and changes in use of anti-dia-
betes medications in obese patients treated with laparoscopic adjustable 
gastric banding (LAGB).
Methods. Between 1993 and 2005, 1791 morbid obese patients under-
went LAGB at our Institution. 394/1791 (22.0%) patients had type 2 
diabetes at baseline and 52/394 were treated with anti-diabetes medi-
cations. Mean follow-up in drug-treated diabetic patients were 3.3±2.0 
years (range: 0.25-9 years). 
Results. Drug-treated diabetic patients were older (age: 47.6±7.5 vs 
37.5±10.7 years, P<0.001), heavier (BMI: 49.1±9.5 vs 45.6±7.5 kg/m2, 
P<0.001) and more frequently affected by comorbidities than non-dia-
betic patients at surgery. Percent of excess weight loss (%EWL) 1 years 
after surgery was lower (32.4±14.1 vs 41.1±19.9%, P<0.01) in drug-treat-
ed diabetic patients than in non-diabetic patients and this difference was 
maintained over 5 years of follow-up. Both the use of oral anti-diabetic 
medications and insulin significantly declined after surgery (patients 
treated with oral anti-diabetic drugs: 52/52 at baseline and 32/52 at the 
end of follow-up; patients treated with insulin: 6/52 and 2/52). The use of 
anti-diabetic medications at the end of follow-up was increased in 2/52 
(3.8%) patients, unchanged in 9/52 (17.3%), reduced in 16/52 (30.8%), 
and suspended in 25/52 (48.1%).
Conclusion. Weight loss after LAGB was lower in drug-treated diabetic 
patients than in non-diabetic patients. However, weight loss was associ-
ated to a sustained reduction in the use of anti-diabetic medications in 
78.9% of patients.

Conflict of interest: Busetto L declared payments received from Allergan as 
a conference speaker. Funding: No funding relating to this abstract.
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Functional impairment of the pancreatic polypeptide 
receptor (NPY4R) through naturally occuring point muta-
tions: Implications for obesity susceptibility and the use 
of pancreatic polypeptide as an anti-obesity drug

Hager, J.1; Sjödin, P.2; Holst, B.3; Roschmann, E.1; Clement, K.4; 
Tores, F.1; Hinney, A.5; Brönner, G.5; Hebebrand, J.5;  
Schwartz, T.3; Larhammar, D.2
1	IntegraGen SA, Evry, France
2	�Department of Neuroscience, Unit of Pharmacology,  
Uppsala University, Uppsala, Sweden

3	�Laboratory for Molecular Pharmacology, University of Copenhagen, 
The Panum Institute, Copenhagen Denmark

4	�INSERM Nutriomique U872, University Pierre et Marie Curie,  
Paris, France

5	�Department of Child and Adolescent Psychiatry, University of  
Duisburg-Essen, Essen, Germany.

Introduction: Gut hormones play a pivotal role in the regulation of food 
intake in humans. Both PYY and PP were shown to be potent inhibitors 
of food-intake. These hormones signal through related receptors belong-
ing to the NPY receptor family, specifically NPY4R for PP. However, 
little is known about the genetics of NPY4R, despite the fact that PP has 
stirred considerable interest as a potential anti-obesity agent. 
Methods: Following positive linkage results at the NPY4R locus, the 
gene was screened by direct sequencing. We identified several non-syn-
onymous mutations in the receptor. Association analysis was performed 
between mutations and BMI. Functional studies of the mutations inves-
tigated binding affinity and intracellular signaling of wild type and mu-
tant receptor transiently cloned into COS-7 cells.
Results: Mutations showed preferential segregation with obesity (p= 
0.004). Binding affinity was decreased in mutatnt receptors. Maximum 
decrease was observed for mutant R240C, ( Ki wild type= 2.31 ± 0.04 nM 
vs Ki R240C= 19.0±6.59 or 8-fold increase). 
All allelic variants of the NPY4R were tested with regard to IP turno-
ver stimulation. A 2-3 fold decreased potency for PP was observed for 
several mutations (R240C, R239W, R239Q L287P). A similar 2-3 fold 
decrease in potency was observed for NPY and PYY.
Conclusion: The observed association and reduction in receptor function 
is in agreement with decreased PP signaling leading to increased food-
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intake thus participating to obesity. Moreover, it is anticipated that the 
reduction in binding and signaling has implications for the efficacy of the 
use of PP as an anti-obesity agent. 

Funding: This project was in part funded through FP6 project DIABE
SITY ((LSHM-CT2003-503041).

T5:OS2.3

Does metabolically normal obesity exist?

Pataky, Z.; Bobbioni-Harsch, E.; Makoundou, V.;  
Carpentier, A.; Golay, A. on behalf of the RISC investigators
Service of therapeutic education for chronic diseases, University 
Hospital of Geneva, Geneva, Switzerland

Introduction: Although obesity is recognized as a risk factor for car-
dio-metabolic diseases, the existence of metabolically normal obesity 
has been claimed. The aim of our study was to investigate the cardio-
metabolic characteristics of obese subjects with normal glucose and lipid 
metabolism parameters. In these subjects, insulin sensitivity and carotid 
intima-media thickness were evaluated.
Methods: We investigated a sub-group of the RISC (Relationship be-
tween Insulin Sensitivity and Cardiovascular Disease) participants with 
blood pressure (BP) <140/90 mmHg, fasting glucose <5.6mM, 2 hours 
OGTT glucose <11.0mM, total cholesterol <5.0mM, LDL-cholesterol 
<3.0mM and triglycerides <1.7mM. The study group was composed of 
370 females and 171 males with a BMI ranging between 18 and 41 kg/m2. 
Glucose uptake was assessed by the clamp technique, whereas carotid 
intima-media thickness (IMT) was echographycally evaluated.
Results: When compared to the lean counterpart, obese men and women 
showed significantly increased plasma insulin (p<0.0001) and triglyc-
erides (p<0.001). Insulin sensitivity (p<0.001) and HDL-cholesterol 
(p<0.001) were significantly lower. Obese women also showed higher 
LDL-cholesterol (p<0.01), glycemia (p<0.0001) and systolic and diastolic 
BP (p<0.0001). In both sexes, no differences were observed in IMT, after 
adjustment for age, BP and lipidemia.
Even when matched for age and insulin sensitivity, obese females had 
higher systolic (p<0.01) and diastolic (p<0.05) BP as well as LDL-cho-
lesterol (p<0.01), whereas obese males showed higher triglycerides 
(p<0.0001).
Conclusion: Although metabolically normal, obese people show a less 
favorable cardio-metabolic profile, suggesting that these subjects need a 
closer surveillance of the metabolic parameters associated to the risk of 
diabetes and CVD. 

T5:OS2.4

Early effect of Roux-en-Y gastric bypass on insulin- 
resistance in morbidly obese diabetic subjects

Camastra, S.1; Bonuccelli, S.1; Scartabelli, G.2; Gastaldelli, A.3;  
Muscelli, E.1; Anselmino, M.4; Astiarraga, B.1; Barsotti, E.1;  
Ciociaro, D.3; Santini, F.2; Ferrannini, E.1

1	�Department of Internal Medicine, University of Pisa, Italy; 
2	Dept. of Endocrinology, University of Pisa, Italy; 
3	Instit. Clin. Physiol, CNR, Pisa, Italy; 
4	�IV Surgery Unit-Bariatric Surgery Division, Santa Chiara Hospital, 
Pisa, Italy.

Weight loss after bariatric surgery improves insulin resistance (IR). Re-
cent evidence has shown that biliopancreatic diversion, a predominantly 
malabsorptive procedure, restores peripheral insulin sensitivity early after 
surgery before important weight loss. Roux-en-Y gastric bypass (RYGB), 
a predominantly restrictive surgery, also has been associated with hormo-
nal changes and improved IR – as estimated by HOMA – prior to sub-
stantial weight loss. However, there are no data regarding the early effect 
of RYGB on insulin sensitivity as measured by the gold standard method.
The aim of this work was to evaluate, using the euglycemic hyperin-
sulinemic (240 pmol.m-2.min-1) clamp technique, the effect of RYGB on 
insulin sensitivity in diabetic subjects early after surgery before any ef-
fect of weight loss might occur. 

We studied eleven (3male/8female) diabetic morbidly obese subjects 
(age 49±2 years, BMI=49±2 kg.m-2) before and 18±1 days after RYGB. 
After surgery, body weight had decreased by 6.8±0.6% (131±9 vs 122±8 
kg, p=0.003). At this time, fasting plasma levels of glucose (7.9±0.6 vs 
6.8±0.4 mmol/l, p=0.01) and fasting plasma insulin levels (162±26 vs 
92±13 pmol/l, p=0.003) were significantly reduced. However, on the clamp 
insulin sensitivity was only marginally increased (M value=23.0±4.2 vs 
28.9±2.7µmol.min-1.kgFFM

-1, p=0.1)

We conclude that in morbidly obese diabetic subjects, undergoing RYGB 
both plasma insulin and plasma glucose are reduced prior to substantial 
weight loss, with only minor change in peripheral insulin sensitivity.

T5:OS2.5

Eating Behaviour and Adjustment Post Weight Loss  
Surgery: A Patient Perspective

Tetley, D.1; Dexter, S.2; Hill, A.J.1
1	�Academic Unit of Psychiatry and Behavioural Sciences,  
Leeds University School of Medicine, UK.

2	Leeds Teaching Hospitals NHS Trust, UK.

Introduction: The results of weight loss surgery are not equal for all. The 
present qualitative study explored patients’ ‘real lived’ accounts of their 
eating behaviours following restrictive weight loss surgery (WLS), and 
any psychological consequences that impacted on their ability to adjust 
to new eating styles. The research was patient-led by a researcher with 
personal experience of WLS. 
Methods: Computer Mediated Communication was used throughout. 
Stage 1 adopted a descriptive phenomenological approach examining 
the nature and voracity of reported post-surgical eating behaviours and 
related psychological constructs. Documentary analysis was undertaken 
of over 300 messages posted asynchronously to topic specific forums on 
a WLS support website retrospectively over six months. Stage 2 adopted 
an Interpretive Phenomenological Approach (IPA) gaining a deeper un-
derstanding of behaviours/constructs observed, considering contextual 
features that might have a direct bearing on their nature and existence. 
Online semi-structured text-based synchronous interviews were under-
taken with 12 women and 4 men. 
Results: Patients described post-surgical eating behaviours e.g. grazing, 
craving and perceived binging emerging over time with their ability to 
cope being dependent on their ability to deal with stress/emotional or 
situational triggers and hunger. Feelings of a lack of control and the re-
turn of maladaptive pre-surgical eating patterns and behaviours were a 
central theme throughout, regardless of type of restrictive surgery. 
Conclusion: The findings suggest the need for improved interventions 
including access to psychological therapies to help patients adopt adap-
tive eating styles post-surgery. Assessment of eating behaviour pre and 
post-surgery is pivotal to identifying those who need support. 

Conflict of Interest: None Disclosed. Funding: No Funding.

T5:OS2.6

Associations between physical activity level,  
cardiorespiratory fitness and cardiovascular diseases  
risk factors among obese children and their mother 

Farpour-Lambert, N.J.; Maggio, A.; Martin, X.E.; Bucher, S.; 
Beghetti, M.
Pediatric Cardiology Unit, Department of child and adolescent,  
University Hospitals of Geneva, Geneva, Switzerland

Introduction: The aim of this study is to compare physical activity level, 
cardiorespiratory fitness and cardiovascular diseases (CVD) risk factors 
among obese children and their mother, and to evaluate child-mother 
relationships. 
Methods: This is a prospective study including 90 pre-pubertal obese 
children and their mother assessed at baseline before to participate in a 
family-based behavioral intervention. Measures: 7- day physical activity 
count (accelerometer Actigraph); cardiorespiratory fitness (VO2max) by 
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a maximal treadmill test in children and a Chester Step Test in mothers; 
BMI; waist circumference; waist-to-height ratio, body fat by DXA; rest-
ing blood pressure (BP); fasting blood lipids, glucose, insulin, HOMA-IR 
and high-sensitive C-reactive protein (hs-CRP) levels.
Results: Our preliminary data included 14 obese children (female 57%, 
9.6±1.1 year), 5 mothers with BMI>25 and 2 with BMI> 30 (39.1±5.1 
year). Physical activity level (111.2±12.3 vs 115.6±17 cpm), BMI (24.5±2.5 
vs 25.6±3.9), body fat (42.6±5.6 vs 44.8±3.8%), systolic BP (111.1±11.7 vs 
117.3±15.6 mmHg), blood lipids, glucose and hs-CRP levels were simi-
lar between obese children and their mother. The mothers spent more 
time in moderate-to-vigorous intensities, but their VO2max was lower 
(31.5±6.0 vs 37.5±6.4 ml.kg-1.min-1). Waist-to-height ratio, insulin and 

HOMA-IR were higher in children than mothers. Child-mother relation-
ships were significant for physical activity count and intensity (r=0.65-
0.74, P<.05), diastolic BP (r=0.66, p=.02), waist-to-height ratio (r=0.64, 
p=.01), HDL-cholesterol (r=0.65, p=.02) but not VO2max. 
Conclusion: We showed that physical activity, central adiposity, blood 
pressure and lipids are closely related among obese children and their 
mother. Therapeutic interventions focusing on mother’s lifestyle changes 
might be promising. 

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by the Swiss National Science Foundation # 3200B0-
120437 and supported by the Research Platform of the Department of 
Child and Adolescent

Surgery Sessions

SS:OS1 Surgical treatment of obesity and Type 2 
diabetes

SS:OS1.1

Long-term Effects of Bariatric Surgery on type 2 DM and 
overall mortality; results from the SOS study. 

Sjöström, L.
SOS secretariat, Internal Medicine,  
University of Gothenburg, Sweden.

Background: Several studies have demonstrated that bariatric surgery 
improves recovery from diabetes but controlled, prospective long-term 
interventions on diabetes incidence and mortality have been lacking. 
Methods: SOS involved 2010 obese subjects treated with bariatric sur-
gery and 2037 contemporaneously matched obese controls obtaining 
conventional treatment. Follow up is currently ranging from 6 to 20 years. 
At the date of mortality analysis the follow up rate was 99.9 percent.
Results: After 2 years follow up, recovery from diabetes at baseline was 
21% in the control group and 72% in the surgery group (OR=8.42, 95% 
CI 5.7 to 12.5, p<=.001). After 10 years the corresponding figures were 13 
and 36% (OR=3.45, CI 1.7 to 7.3, P<0.001). The diabetes incidence rate 
after 10 years was 24% in the control group and 7% in the surgery group 
(OR=0.25, CI 0.17 to 0.38, p<0.001). Glucose and insulin were markedly 
more reduced in gastric bypass than in banding and VBG patients. How-
ever, at similar weight loss the three techniques gave similar metabolic 
improvements. Bariatric surgery reduced mortality with 29% (HR= 0.71, 
CI0.54-0.92, p=0.01). The relative mortality reduction after surgery was 
not significantly larger in diabetics than in non-diabetics (p=0.50) and 
not more pronounced after gastric bypass than after VBG and banding.
Conclusions: Bariatric surgery is worthwhile both in diabetic and non-
diabetic subjects and banding may have the lowest long-term mortality.

SS:OS1.2

Short and long term effects of adjustable gastric banding 
on type 2 DM

Fried, M.
Center for Minimally Invasive and Baritatric Surgery,  
ISCARE-Lighthouse, Prague, Czech Republic

Background: A large number of studies has demonstrated that bariatric 
surgery has a beneficial effect on obesity related comorbidities, such as 
T2DM, metabolic syndrome, hypertension, sleep apnea, and others. This 
is often considered as a secondary effect of bariatric surgery and induced 
weight loss. However there is an evidence that the mode of action of 
bariatric surgery might be directly connected to the metabolic changes 
triggered by the surgery itself, in addition to a secondary consequence of 
the weight loss.

Methods: 409 patients (291 undergoing Adjustable Gastric Banding 
(AGB), 118 undergoing another, laparoscopic upper-GI elective proce-
dure) were evaluated. Out of which T2DM 110 (37.8%) in the bariatric, 
and 10 (8.5%) in control group have been investigated repeatedly within 
48 hours after the operation, 1 week, 6-8 weeks, and at 6 months after.
Results: The fasting plasma glucose decreased significantly within 24 
hours of operation. However, this trend has been maintained even when 
ingestion of food has been initiated.
The follow-up showed beneficial effect of AGB on glycaemic control, 
leading to a normalisation in oGTT in > 50% of subjects.
Remission of T2DM (defined by fasting glucose level < 126 mg/dL [7.0 
mmol/L] and glycated hemoglobin [HbA1c] value < 6.2%) while taking 
no glycemic therapy was achieved in 73% in the bariatric surgery group. 
Discussion: There may be differences in the degree of effectiveness 
achieved by the different methods of bariatric surgery. It has been pro-
posed that different methods of surgery may act through different path-
ways, but all types of bariatric surgery have been shown to be signifi-
cantly effective in T2DM treatment.

SS:OS1.4

Preliminary results of biliopancreatic diversion in bmi  
25-35 patients with type 2 DM

Scopinaro, N., FACS (Hon)

Professor of Surgery
University of Genoa School of Medicine, Italy

Background: BPD is known to have specific actions which cause very 
long term resolution of type 2 diabetes in near totality of morbidly 
obese patients. Since these actions are independent of weight changes, 
the operation should work as well in diabetic patients with BMI <35.  
Methods: 27 T2DM patients with BMI <35 were submitted to BPD. 
There were 18 males, mean age 57 (44-69) yrs, BMI 30.9 (25.3-34.9) kg/
m2, diabetes duration 13 (3-28) yrs. All patients were on antidiabetic 
drugs, and 9 on insulin. All have reached the one, four, eight, and 12 the 
twelve month follow-up.
Results: There was one postoperative bleeding and no late complica-
tions. All patients were on totally free diet after operation. A few pa-
tients required hypoglycemic treatment during the first postoperative 
month, and 3 of them still needed it until the twelfth month. Mean fasting 
serum glucose (FSG) dropped from preoperative 221 (129-361) mg/dl to 
144 (83-302) at 12 months, and mean glycosilated hemoglobin (HbA1c) 
fell from preoperative 9.6 (7.5-13.5)% to 6.6 (4.7-9.6) at twelve months. 
When the 15 patients with initial BMI >30 were considered separately 
from the 12 with BMI <30, the first group showed significantly lower 
FSG and HbA1c mean values at 4, 8 and 12 months. Mean BMI was 27.1 
(22.9-32-4) at one, 25.9 (22.9-30.4) at four, 25.5 (22.1-30.8) at eight, and 
25.3 (22.1-30.8) at twelve months.
Conclusion: BPD resolves type 2 diabetes in patients with BMI <35 kg/
m2, without causing any excessive weight loss. Patients with BMI <30 ap-
pear more difficult to treat, and need further evaluation.
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SS:OS1.5

Novell minimal and non invasive techniques and their  
effect on type 2 DM (Endobarrier)

Greve, J.W.M.
Department of Surgery, Atrium Medical Center Parkstad, Heerlen,  
The Netherlands

The potential of bariatric procedures to improve and even cure type 2 
diabetes has been recognized many years ago. In particular bypass pro-
cedures have an almost instant effect on insulin sensitivity and control 
of blood glucose levels. Experimental models in rodents has shown that 
the duodenum plays a crucial part in this effect. A novel device the En-
dobarrier™ Liner is a 60 cm sleeve that is placed in the duodenum and 
kept in place by a retinol anchor. It results in a bypass of the duodenum 
preventing contact of nutrients with the duodenal wall and in part mim-
ics a gastric bypass procedure. Worldwide a number of studies have been 
performed with the device.
In Chili a randomized study was performed with the completely endo-
scopic duodenal-jejunal bypass sleeve (Endobarrier Liner) to specifi-
cally treat T2DM. Methods: In a single blind ongoing 52 week study, 
18 T2DM patients were prospectively randomized to receive either the 
DJBS (n=12) or a sham endoscopy (n=6). Both groups were maintained 
on their baseline caloric intake for the first two weeks and were equally 
counseled about low calorie diet at each subsequent visit. The primary 
endpoint was reduction of HbA1c from baseline at 12, 24 and 52 weeks. 
Select secondary endpoints include safety, fasting plasma glucose (FPG), 
7 point glucose profile, total body weight loss (TBWL) and change in the 
area under the curve after meal tolerance testing (MTT AUC) as com-
pared to baseline. Results: One week data was analyzed for all patients. 
At week 1, the mean change in MTT AUC was -18.6% and +10.1% in 
device and sham groups respectively (p=0.05), FPG was -51.6 + 43.5mg/
dl and +16.5 + 77.7mg/dl (p=0.17), and the aggregate reduction in 7 point 
glucose profile was -54.8 + 54.5mg/dl and +1.1 + 45.7mg/dl (p<0.05). 
TBWL between groups was similar with -4.5 + 1.3kg and -3.9 + 1.3kg for 
device and sham respectively (p>0.05). 
Similar results were found in a study in the Netherlands. In this study the 
safety and efficacy of the Endobarrier Liner was tested in a randomized 
fashion. In this study 8 individuals with type 2 DM were included with 
similar effects on the DM.
Conclusions: These results highlight the ability of bypassing the duo-
denum to rapidly restore glycemic control independent of weight loss 
or diet. The durability of glycemic control with the Endobarrier Liner 
requires further study, which is ongoing at this time.

SS:OS1.6

Nutritional status in super-obese patients after gastric 
bypass and duodenal switch: a randomised study

Aasheim, E.T.1,2; Björkman, S.3; Søvik, T.T.24; Engström, M.3; 
Hanvold, S.1,2; Mala, T.4; Olbers, T.3; Bøhmer, T.12

1	Department of Medicine, Aker University Hospital, Oslo, Norway
2	�Faculty Division Aker University Hospital, University of Oslo, Oslo, 
Norway

3	�Department of Surgery and Gastro Research, Sahlgrenska University 
Hospital, Göteborg, Sweden

4	�Department of Gastrointestinal Surgery, Aker University Hospital, 
Oslo, Norway

Background: Bariatric surgery is widely performed to induce weight loss. 
We examined changes in nutritional status after two bariatric surgical 
procedures.
Methods: Randomised controlled trial conducted in two Scandinavian 
university hospitals. Participants were 60 super-obese patients (BMI 
50 to 60 kg/m2) from public healthcare treatment programmes. Surgi-
cal interventions were laparoscopic long-limb Roux-en-Y gastric bypass 

(alimentary limb 150 cm) or laparoscopic biliopancreatic diversion with 
duodenal switch (alimentary limb 200 cm, common channel 100 cm). All 
patients received standardised daily supplementation with multivitamins, 
iron, calcium, and vitamin D; gastric bypass patients received additional 
vitamin B-12 supplements. Patients were examined before surgery and 
6 weeks, 6 months, and 1 year after surgery. Self-reported use of mul-
tivitamin supplements was 10% before surgery and on average 92% at 
postoperative visits. 
Results: BMI loss 1 year after gastric bypass and duodenal switch was 
mean 16.3 (SD 4.3) kg/m2 and 22.8 (4.7) kg/m2, respectively (P < 0.001). 
Duodenal switch patients had significantly lower mean concentrations of 
vitamin A and 25-hydroxyvitamin D, significantly higher rates of anemia 
and hypocholesterolemia, and tended to have higher rates of hypoalbu-
minemia postoperatively compared with gastric bypass patients. Follow-
ing both procedures, mean concentrations of vitamin B-1 decreased sig-
nificantly, whereas mean concentrations of other water soluble vitamins 
(B-2, B-6, B-12, C, folate) were either similar to or significantly higher 
than baseline values.
Conclusion: Duodenal switch surgery was associated with greater weight 
loss and higher rates of nutritional deficiencies as compared with gastric 
bypass surgery in super-obese patients during 1 year follow-up. Clinical-
Trials.gov identifier: NCT00327912

Conflict of Interest: ETA, TTS, SH, and TM have received travel grants 
and/or lecture fees from Johnson & Johnson and/or Covidien. Fund-
ing: Research relating to this abstract was funded by research fellowship 
grants from Eastern Norway Regional Health Authority and unrestrict-
ed grants from Eastern Norway Regional Health Authority and Aker 
University Hospital.

SS:OS1.7

Food cravings post weight-loss surgery:  
A quasi-prospective study

Guthrie, H.M.1; Dexter, S.2; Hill, A.J.1
1	�Academic Unit of Psychiatry and Behavioural Sciences,  
Leeds University School of Medicine, UK.

2	Leeds Teaching Hospitals NHS Trust, UK.

Introduction: Although weight-loss surgery is broadly effective in reduc-
ing weight and improving health outcomes, up to a quarter of patients 
experience post-surgical disordered eating of various types and degrees. 
The present study investigated the incidence and characteristics of food 
craving experiences after gastric bypass (RnY) and gastric banding, and 
by time post-surgery. 
Methods: Participants were 21 women: mean age=43 yrs, pre-surgical 
BMI=48.4 kg/m2. Of these, 13 had RnY bypass and 8 gastric banding, 
and 10 were within one year of surgery. Each completed a food craving 
record (Hill & Heaton-Brown, 1994) after every food craving and a daily 
mood assessment over a 7-day period.
Results: Savoury foods were the most commonly craved (53% of craving 
events) followed by chocolate (24%). Patients more than a year post-
surgery (PS) had marginally more cravings than those less than a year PS 
(5.27 vs. 2.90, p<.07). Craving characteristics such as target food, craving 
strength, resistibility, disappearance, pre-craving mood and subsequent 
eating did not differ by time PS or surgery type. However, daily ratings 
showed the RnY group were significantly more hungry, tense, irritable 
and emotionally vulnerable on days they had food cravings than the gas-
tric band patients.
Conclusion: Craving frequency was higher than observed in previous 
studies of dieters and non-dieters and directed at different foods. PS 
time differences in frequency, and surgery-type differences in links with 
hunger and negative mood, indicate the value of further research into 
cravings and the routine clinical assessment of eating behaviour pre- and 
for an extended period post-surgery. 

Conflict of Interest: None disclosed. Funding: No funding.
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Sustainable prevention and management of overweight 
and obesity in children: crossing traditional boundaries 

Seidell, J.C.¹ ²; Halberstadt, J.²
¹	�Faculty of Earth and Life Sciences, Department of Nutrition and 
Health, Free University and VU, Amsterdam, Netherlands

²	�VU University Medical Center, Partnership Overweight Netherlands, 
Amsterdam, Netherlands

One of the objectives of the Dutch Ministry of Health, Welfare and 
Sports is to reduce the prevalence of overweight, obesity and related 
chronic diseases in The Netherlands. Development of programs for im-
proving the prevention and management of overweight and obesity can 
contribute to this objective. For this purpose, a comprehensive system 
needs to be developed based on the principles of chronic disease man-
agement. In order to facilitate the development and implementation of 
such a system, the Ministry initiated the formation of the Partnership 
Overweight Netherlands (PON). in 2008. The partners of the PON are 17 
organizations of health care providers, health insurance companies and 
patient organizations. The chronic disease management model for over-
weight and obesity involves strategies for diagnosis and early detection 
of high risk individuals as well as appropriate integrated lifestyle inter-
ventions for those who are overweight and obese and , when appropriate, 
additional medical therapies.
The PON works towards an integrated health care system that trans-
gresses traditional boundaries of conventional health care systems and 
health care professions but, instead, focuses on competences of groups 
of health professionals who organize care from a patient oriented per-
spective.
The PON covers selective and targeted prevention in individuals. There 
is close collaboration with the Covenant Overweight in The Netherlands 
which deals primarily with universal and selective prevention in popu-
lations and groups. The boundaries between care, cure and prevention 
therefore also become less strict than is conventionally the case.
These national activities are linked to local demonstration projects. For 
instance, in the town of Zwolle there is a closely monitored and evalu-
ated program of community intervention approaches of universal and 
selective prevention of overweight and obesity. These programs target 
schools, home environments and neighborhoods. In the same town there 
is a demonstration project of integrated prevention and management of 
overweight and obese individuals and those who are high at risk. In addi-
tion, the cost-effectiveness is studied for an inpatient intensive combined 
lifestyle treatment program for morbidly obese children and adolescents. 
Psychological determinants of treatment outcomes are part of the evalu-
ation.
The PON collaborates with organizations responsible for prevention and 
management of other chronic noncommunicable diseases such as type 2 
diabetes mellitus and cardiovascular disease and thus also transgresses 
the boundaries of chronic diseases specific health care systems.
Further information: www.partnerschapovergewicht.nl

Conflict of Interest: None Disclosed. Funding: Research relating to this 
abstract was funded by the Ministry of Health, Welfare and Sports of 
the Netherlands and The Netherlands Organization of Health Research 
and Development (ZonMw).

Management of Childhood Obesity – Lessons from a  
Business Case

Van Mil, E.
Hieronymus Bosch Medical Centre, ‘s – Hertogenbosch,  
The Netherlands

Introduction: Although health care professionals are aware of effective 
treatment regimes for obese children, the prevalence of obesity in child-
hood is still raising in The Netherlands. Apparently there is a mismatch 
between professional advice (offer) and the parental support for the 
necessary life style changes (need). Business companies perform mar-
keting studies to determine need, before releasing their offer. According 
to principles of chronic disease management, we decided to use business 
models to make a better match between offer and need, potentially lead-
ing to a more successful treatment approach.
Hypothesis: Families with obese children, who are motivated for treat-
ment, are capable to determine their needs for successful life style 
change.
Methods: All obese children are seen by a paediatrician to determine 
etiological and prognostic factors of obesity. The level of co morbidity is 
guiding for intensity of treatment. Once child and family are ready for 
treatment, a specialized nurse will discuss different options in the local 
obesity treatment network. Group sessions with parents help clarifying 
their specific needs. A personal (not-health care related) coach will help 
the family to implement theory into practice. All health care profession-
als download their standardized data in a central database for evaluation. 
Quality of life assessments are a leading tool for patient motivation.
Discussion: First pilot results will be presented. Business model ap-
proach might help adjusting a personalized health care offer to the pa-
tient needs. Personalized treatment may facilitate self-management and 
stimulate long-term compliance to treatment.

Conflict of Interest: None Disclosed. Funding: No Funding.

WHO Growth Chart and daily utility 

Caroli, M. 
Azienda Sanitaria Locale Brindisi, Brindisi, Italia 

Introduction: During the eighties’ it was acknowledged that the avail-
able growth curves did not match with the normal pattern of growth 
of breastfed infants. The WHA thus decided to start the Multicentre 
Growth Reference Study (MGRS) to assess the physiological growth 
pattern of children from birth to 5 years of age. 
Methods: The standards have been built on a prescriptive approach in 
a sample of about 8500 children from four continents. The sample has 
been collected according strict rules to assure the highest level of ho-
mogeneity. 
Only breastfed children from wealthy, educated, and willing to follow 
the protocol procedures families were included in the study. The children 
were divided in two groups: a longitudinal one from birth to 24 months 
and a cross-sectional one from 18 to 60 months. The anthropometric 
measurements were taken by local experts with a strong standardized 

EASO Childhood Obesity Task Force (COTF) Workshop
Integrated prevention and management of childhood obesity
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protocol. The statistical analysis of all the data was performed at WHO 
headquarters using specific and new programs. The growth curves were 
validated in 4 different countries, comparing the clinical evaluation of 
the children nutritional status performed by pediatricians and other pro-
fessionals with the standards.
Results: In 2006 WHO released the new standards from birth to 5 years 
of age. The astonished result was that the growth pattern was similar in 
all the children participating to the MGRS, regardless the ethnicity. The 
validation confirmed the reliability of the standards.
Conclusion: The new WHO standards can be a useful and simple tool to 
correctly assess the nutritional status of children worldwide

Conflict of Interest: None Disclosed. Funding: Research relating to this ab-
stract was funded by WHO.

Non alcoholic fatty liver disease in obese children/  
adolescents

Widhalm, K.1; Ghods, E.1
1	�Div. Clinical Nutrition and Prevention, Dept. Pediatrics,  
Medical University of Vienna, Vienna, Austria

Nonalcoholic fatty liver disease (NAFLD) is one of the most frequent 
liver disorders. It’s dramatic rise is most probably directly related to the 
increased prevalence of obesity in preadolescence and adolescence.
The estimated prevalence of NAFLD in the general population ranges 
from 3-24%. There are estimations showing that about two thirds of 

obese adults and half of obese children may be affected with fatty liver.
The diagnosis of that disorder is usually done by means of elevated AST 
or ALT and/or typical signs within ultrasonography. Fatty liver has been 
reported in the age of 27 months, pediatric NAFLD is not identical to 
NAFLD in adults.
Pediatric subjects affected with NALFD tend to have higher plasma TG, 
total and LDL-cholesterol and lower HDL-cholesterol concentrations. 
Most patients with NAFLD will develop impaired glucose tolerance, 
progression of liver fibrosis is associated with more pronounced IR and 
significant weight gain.The association between metabolic syndrome 
(MS) and NAFLD is well established in adults, however in children the 
definition of MS is not really acknowledged. 
In regard to the “two hit” model it seems very likely that the excessive 
hepatocyte TG accumulation resulting from insulin resistance (1st hit) is 
followed by an inflammatory insult to the liver(2nd hit). In this regard it 
has been shown that serum adiponectin is reduced in children with el-
evated ALT, however proinflammatory cytokine levels are not elevated. 
On the other hand it has been shown that NASH is associated with mito-
chondrial structural defects. The hepatic glucose production is lowered, 
however the insulin mediated HGP is suppressed similar to that in type 
2 diabetes patients.
NAFLD in obese children and adolescents is very common, however the 
etiology is not very well understood. Factors who are characteristic for 
the MS in the adult are oft present, the main etiologic factor being insu-
lin resistance. Longterm observations of children with NAFLD which 
has been clearly characterized by histology will contribute to the better 
understanding of the disease.
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