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Results

Excretion of metabolites through the urine 
after intake of different protein sources was 
investigated. The aim was to suggest mecha-
nisms that contribute to decreases in adipose 
tissue weight and/or blood lipid levels.

Whey protein decrease the adipose tissue 
weight in rodents as compared to a casein diet. 
After LCMS analysis (figure 1) we found that a 
number of TCA cycle intermediates were much 
more abundant in urine after whey intake.

Figure 1. Excretion of TCA cycle intermediates through urine

This suggests that loss of TCA cycle metabolites 
through urine removes building blocks for lipo-
genesis. 
In a similar experiment we investigated the 
effect of hydrolysing casein and found that 
hydrolysis decrease bodyweight, de novo lipo-
genesis and increased glycogen storage. 

Analysis of the urinary metabolome (figure 2) 
showed that phase II metabolism was affected 
by protein hydrolysis. Interestingly, increased 
excretion of glucuronic acid derivatives (figure 
2C) corroborated the observed increase in gly-
cogen storage since these pathways share the 
metabolic hub, UDP-glucose. 
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shows that intake of fish protein as compared 
to non-seafood protein resulted in a decreased 
excretion of N-methyl-2-pyridone-5-carboxa-
mide  (2PY) and acylcarnitines
 
2PY is an end-product of NAD+ degradation 
and the decrease could therefore indicate an 
increased NAD+ metabolism. However, we had 
also measured decreased reduction of pyru-
vate to lactate, a process the produces NAD+, 
and we therefore expect the decrease in 2PY to 
indicate a decrease in the glycolytic activity. On 
the other hand we saw a decrease in excrea-
tion of markers of fatty acids metabolism, which 
is connected to processes to produce NAD+. 
Hence interpretation in this case needs to more 
carefull and points at some weaknesses  of the 
urinary metabolome.
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Introduction

In the presented work we want to demonstrate how the urinary metabo-
lome can be used as a source of information of the metabolic events 
occurring in liver and muscle tissue and how this relates to weight loss and 
effects on blood lipid composition. 

Figure 2. Observed effects of casein hydrolysis on the urinary me-
tabolome. (A) metabolic pathways the urinary metabolome eluci-
dated, (B) excretion of a sulfate conjugate and (C) excretion of a 
glucuronic acid conjugate. I, Intact casein; H, hydrolyzed casein; 
16 and 32, 16% and 32% energy from protein respectively.

Conclusion

Urinary metabolomics is a strong tool  to discriminate diets, in model orga-
nisms and human interventions. In our experiments detection of TCA cycle 
intermediates and glucuronic acid derivatives suggested  novel routes to be 
involved in weight loss and this shows that the urinary metabolome is a 
valuable source of information

Together with the decrease in de novo lipogene-
sis these results indicate a decrease in the usage 
of glucose as energy substrate towards an incre-
ase in storage and excretion. Furthermore, urinary 
excretion of sulphate containing metabolites indi-
cated altered oxidative stress reactions as a 
response to intake of hydrolyzed protein. This 
could further be related to the level of glutathione 
and oxidation markers in the liver. Based on the-
se studies we emphasize the role of metabolite 
accumulation in urine as a source of important 
knowledge and generation of hypothesis based 
on dietary intervention studies.

Whereas the above was based on studies in mo-
del organisms, we are currently investigating the 
effect of replacing a fraction of the protein given 
to humans on the urinary metabolome. Figure 3 
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