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Introduction: Perinatal nutrition impacts physiologic and meta-
bolic functions, in a sustainable way, with consequences on susceptibi-
lity to developing metabolic diseases in adulthood. A key actor of the 
nutritional imprinting is the microbiota by its early colonization and 
its diversity. Prebiotics modulate intestinal microbiota and influence 
homeostatic systems, especially by reducing development of high-fat 
(HF) diet-related disorders. However, less is known about long-term 
consequences of prebiotic consumption in early life. 

Objectives: We investigated effects of early scFOS supplementa-
tion on later adult responses to HF diet in a model of conventional pig. 
Due to its known similarities with Human, we hypothesised that this 
model was appropriate to provide new knowledge on the program-
ming concept currently based on human epidemiological studies and 
experimental data from rodents. 

Method / Design: Sows received a standard diet supplemented 
with scFOS (Profeed®) or not (CTRL) for the last 4 weeks of gestation 
and the lactation. At postnatal day (PND) 28, 10 piglets were wea-
ned on a CTRL or scFOS diet until PND77. Then they were all fed 
a standard diet until PND180 and a HF diet until PND270. Glucose 
tolerance was assessed in vivo (IVGTT) and the other metabolic para-
meters were measured at sacrifice. Intestinal immune responses were 
analysed ex vivo using ileal explants stimulated with ConA.

Results: HF diet did not induce hyperphagia. Body weight tended 
to be lower in scFOS group. Insulin response to a glucose challenge 
was slightly higher in scFOS group, but no other metabolic parame-
ters (lipid metabolism, basal glycaemia and insulinemia, pancreatic 
insulin content, gut and plasmatic GLP-1) were modified. Early scFOS 
supplementation reduced pro-inflammatory IFNg and TNFa secretion 
by stimulated ileal explants revealing a modulation of local immunity 
orientation. 

Conclusions: Such results underline the key role of perinatal 
nutrition on adult responses to an adverse nutritional challenge. 
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Introduction: The isotope effects associated with nitrogen me-
tabolic pathways result in differences in the nitrogen stable isotope 
compositions (δ15N) of metabolic pools within individuals. Thus, 
inter-individual differences in some δ15N values can reflect differen-
ces in nitrogen metabolism

Objectives: Here, we evaluated in rats whether the metabolic 
syndrome (MS) onset involve some dysregulations of nitrogen me-
tabolism which can be traced with δ15N values of individual amino 
acids in plasma and tissue proteins.

Method / Design: Sixty male Wistar rats were fed a high fat diet 
for 10 weeks and 2 groups were selected in either the upper (MS group, 
n=10) or the lower (Lean, control group, L, n=10) ends of body weight 
and fasting insulin distributions and killed for tissue collection. Plas-
ma and tissue proteins were precipitated and hydrolyzed and δ15N 
values of Ala, Asx, Glx, Gly, Leu, Pro and Ser were determined using 
gas chromatograph combustion isotope ratio mass spectrometry.

Results: Body weight and fasting insulin were 1.3 and 8.2 fold hig-
her in the MS compared with the L group, respectively. No difference 
was observed between groups for δ15N values of Asx, Glx, Leu, Pro 
and Ser, whereas δ15N values of Ala and Gly were significantly lower 
in plasma and muscle proteins of the MS group. A discriminant analy-
sis showed that the difference between δ15N of Gly and Leu in plasma 
proteins is the main contributor to group separation. On the basis of 
this variable alone, 95% of the rats were correctly classified as MS or L.

Conclusions: These results evidence that nitrogen metabolism 
is affected during the onset of insulin resistance in a tissue-specific 
manner. They also suggest that the δ15N of some plasma amino acids 
represent promising early biomarkers of these metabolic changes.
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Introduction: Bile acids (BA) are important for many physiolo-
gical functions including the absorption of lipophilic nutrients. Inves-
tigations concerning the pleiotropic roles of BA in human metabolism 
require a thorough understanding of factors influencing plasma BA 
concentrations. 

Objectives: To investigate whether age, sex, dietary fat intake and 
markers of lipid metabolism are associated with fasting plasma BA 
concentrations.

Method / Design: KarMeN (Karlsruhe Metabolomics and Nutri-
tion) is a cross-sectional study performed at the Max Rubner-Institut 
in Karlsruhe, Germany. Fasted blood samples from 301 healthy male 
and female participants (age range 18 – 80 years) were collected and 
triglycerides, LDL, HDL and body fat % were determined. The percen-
tage of energy intake from dietary fat of the day prior to blood sample 
drawing was assessed. BA were analyzed using an LC-MS stable isoto-
pe dilution assay. Subsequent statistical data processing was done by 
means of a median regression model. 

Results: Fasting plasma BA concentrations showed a large inter-
individual variation. Overall, median concentrations of the majority 
of BA were higher in men. Results of the quantile regression revealed 
significant interactions of selected BA with age and sex. The highest 
concentrations of these BA were found in young men. Primarily, che-
nodeoxycholic acid, a primary BA, was affected. Quantile regression 
accounting for sex and age revealed associations between secondary 
BA and plasma levels of triglycerides, HDL and body fat. No associa-
tions were found for LDL and dietary fat intake. 

Conclusions: Fasting plasma concentrations of selected BA are 
age and sex dependent. Triglycerides, HDL and body fat are associated 
with secondary BA plasma concentrations whereas no effect of LDL 
and dietary fat intake was observed. These significant associations 
have to be taken into account in studies investigating the influence of 
BA on human metabolism. 
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Introduction: Investigations on the impact of food on the human 
metabolome requires information on the background variation of the 
human metabolome.

Objectives: To investigate whether age and sex are associated 
with metabolite patterns in healthy humans.

Method / Design: KarMeN (Karlsruhe Metabolomics and 
Nutrition) is a cross-sectional study performed at the Max Rubner-
Institut in Karlsruhe, Germany with more than 300 healthy male and 
female participants (age range 18 – 80 years). Fasted blood and 24h 

urine samples were collected and analysed by targeted and untargeted 
GC×GC-MS, LC-MS and NMR. Predictive modelling was applied 
using the following machine learning algorithms: SVM, glmnet and 
PLS.

Results: Based on metabolite profiles from urine and plasma ob-
tained with different analytical platforms, it was possible to identify 
metabolite patterns which predict age in men with high accuracy. In 
women, classification according to age groups (based on their meno-
pause status) was possible from both, urine and plasma metabolome 
data with high accuracy. Besides a number of unknown analytes, some 
metabolites important for this prediction could be identified, such as 
glycine and creatinine in urine. Classification of volunteers according 
to sex was also possible with high accuracy based on urine and plasma 
metabolite profiles. Plasma metabolites important for correct classifi-
cation included creatinine and the branched-chain amino acids valine, 
leucine and isoleucine.

Conclusions: The metabolite profile of human urine and plasma 
allows prediction of age and sex with high accuracy, which means that 
age and sex are associated with metabolite patterns of healthy humans. 
This needs to be considered in studies looking for the effect of food 
and diets on the human metabolome.
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Introduction: Health has recently been redefined as an organism’s 
ability to adapt and to implement own control in light of physical, 
emotional and social challenges of life. Within the NutriTech project 
we defined health as ‘phenotypic flexibility’: the capacity to adapt to 
the continuously changing environment in time and space. Examples 
of metabolic challenges to study phenotypic flexibility are the oral 
glucose tolerance test (OGTT) and the mixed meal test (MMT). 
Caloric restriction (CR), the consumption of less energy without mal-
nutrition, is hypothesised to increase health and has been used as a 
model to investigate the response to metabolic challenges in different 
health-states. 

Objectives: We aimed to study phenotypic flexibility by means 
of whole genome transcriptional response in human peripheral blood 
mononuclear cells (PBMCs) upon an OGTT and a MMT challenge 
before and after a CR diet intervention. As CR is expected to result in a 
healthier state, we expect an improved response to metabolic challen-
ges and a change towards a healthier gene expression profile. 

Method / Design: 72 healthy, overweight men and women, aged 
50-65, were subjected to an OGTT and a MMT, before and after a 12 
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