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         Summary of the dissertation 

 

Metabolomics is the large-scale study of small molecules, commonly known 

as metabolites, within a biological sample. Collectively, these small 

molecules and their interactions within a biological system are known as the 

metabolome. Biomarker discovery through metabolic fingerprinting holds 

great potential for the identification of drug-resistant populations and rapid 

deployment of appropriate treatment regimens in different diseases. In this 

PhD project, metabolite profiling of volume-limited plasma samples is 

performed using two complementary separation techniques, capillary 

electrophoresis (CE) and liquid chromatography (LC), coupled to mass 

spectrometric (MS) detection. First, we evaluated the suitability of CE-MS in 

a simulated metabolomics study by spiking different compounds and 

concentrations in human plasma. Secondly, this CE-MS method was used to 

discover potential metabolic consequences of evoked seizures in plasma by 

using a 6Hz acute corneal seizure mouse model. This work clearly 

demonstrated the possibility of profiling metabolite consequences, related to 

seizure activities, in an intrinsically low volume of body fluid using CE-MS.  

As a complementary technique to CE-MS, an untargeted LC-MS method is 

being developed and validated in the laboratory. Several obstacles are 

tackled and discussed in detail. 

Due to the complex nature of the profile or fingerprint, multivariate data 

analysis is required for the unbiased selection of candidate biomarkers. We 

demonstrate using chemometric tools that the untargeted application of 

SIFT-MS spectra has potential as rapid pattern-recognition tool, useful in the 

diagnosis of asthma and cystic fibrosis from breath samples. 
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