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Metabolic profiling
(metabonomics/metabolomics)

Global analysis of metabolite levels in a 
biological samples using NMR or Mass 
Spectrometry (MS)…

…to generate novel hypotheses about how 
metabolism relates to gene function or (patho-
)physiological endpoints

…for biomarker discovery



Why profile metabolites?
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• Metabonomics works at the metabolic interface 
between a system’s biology and its environment

Constant exogenous input to the ‘metabolome’ mediating 
environmental interactions
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Body fluid metabolic profiles reflect 
the site and mechanism of toxicity



Metabolites responsible for 
discriminating populations 
and diet, also showed 
significant associations to 
blood pressure in 
individuals



A metabolic profiling study of the effects of 
heavy metal exposure in a UK population

• Avonmouth was the site of 
one of the world’s largest 
heavy metal smelters and 
significant amounts of Cd, 
Pb and Zn were released 
into the local environment

• Significant relationship 
observed between U-Cd 
and renal toxicity marker 
(NAG) in 180 volunteers

Thomas et al. EHP 2008

•We sought to define the link between Cd/heavy metal 
exposure and metabolic effects, to demonstrate proof-of-
principle for the use of metabonomics in the study of 
environmental exposures
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Endogenous urinary metabolites 
correlate to Cd exposure

citrate



CEFIC LRI Innovative Science 
Award: Our aims

• To improve our 
understanding of the 
mechanisms underlying our 
current observations with 
Cd exposure

• To develop metabolic 
signatures for exposure 
other ‘model’ toxicants in 
man

• To explore the application 
of metabonomics to study 
in utero exposure via a 
birth cohort (RHEA)SAM Methionine

HomocysteineSAH
BetaineCreatine

DMGGAA Ptd-Etn

PtdC

Diet

CDP-Choline

CholineP-Choline

Diet
Phospholipid

synthesis

+ Ser

Cystathionine

Glutathione 
synthesis

Glycine Sarcosine

SAM SAH


