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Abstract 
 
The advances and applications of analytical techniques in the modern medical research have 
steadily increased over the last few decades [1]. 
Within the framework of metabolomics, Nuclear Magnetic Resonance (NMR) spectroscopy 
along with and Mass Spectrometry (MS) are making significant contributions in the field of 
diagnostic and human diseases treatment [2]. 
The metabolome is the set of small-molecule chemical entities involved in metabolism, 
representing the most downstream stage. Changes in the metabolome are the direct outcome of 
perturbations due to environmental factors, nutrition or diseases. 
Traditionally it has been studied with the aim of identifying biomarkers in the diagnosis and 
prediction of diseases [3] because metabolomics makes possible to reveal the roles and 
mechanisms of metabolites in the regulation of biological processes and their impact on human 
phenotypes.  
NMR-based metabolomics has been widely used to investigate the host-microbiota interaction 
in order to better verify a possible role of gut microbiome into the pathogenesis of diseases, to 
evaluate the diet effect and also to identify chemical biomarkers of characteristic metabolic 
profiles to be used to monitor the clinical treatments. 
The analysis could be easily performed on different types of biofluids and can also be integrated 
with other omics, such as genomics, transcriptomics, proteomics. 
Due to the wide number of features, the use of tailored chemometrics techniques is a necessary 
and fundamental step which provides a clearer interpretation of the data.  
Univariate and multivariate analysis (as either supervised or unsupervised) reduce the 
complexity of the NMR dataset or metabolome/metagenome merged dataset by capturing the 
overall impact on the system. It gives a format in which is easier to highlight the statistically 
significant metabolites or Operational Taxonomic Units (OTUs) important in the 
characterization of the phenotype, as well as in identifying the specific molecular pathways. 
In this context, it will be reported an overview of some case-studies where NMR-based 
metabolomics approach has been applied to evaluate the role of gut microbiota in diseases, 
such as type 1 diabetes, lung cancer [4], sarcopenia in liver cirrhosis [5]. 
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