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    Abstract
Introduction Ulcerative colitis (UC) is a chronic gastrointestinal disorder involving a complex interplay between host genetics, mucosal immunology, gut microbiome and the environment. A complete understanding of aetiology and biomarkers predicting outcome are lacking. We used High-Resolution Magic Angle Spinning Nuclear Magnetic Resonance (HR MAS NMR) spectroscopy to generate metabolic profiles from intact colonic biopsies from UC patients and controls, to inform us about disease pathophysiology and severity.

Method Colonic tissue biopsies were acquired from 20 individuals (10 UC patients, and 10 controls who had normal mucosa on colonoscopy) at the time of routine colonoscopy. Metabolic signatures were obtained by HR-MAS NMR followed by multivariate pattern-recognition analysis to investigate differences between cohorts. 2 dimensional correlation spectroscopy (COSY) was performed to identify metabolites.

Results Principal component analysis (PCA) identified one outlier which was excluded from further analysis. Orthogonal projection to latent structures analysis (OPLS) was applied to remaining cases and distinguished UC and control cohorts with significant predictive accuracy. The OPLS model supported good fit (R2Y 0.8362) and predictability (Q2Y 0.5026) parameters. The data analysis showed that colonic biopsies from UC patients contained relatively higher levels of antioxidants (ascorbate) and ethanolamine compared to those obtained from controls. A novel finding was that the model was capable of stratifying the samples based on severity (quiescent, mild, moderate or severe), which has not been demonstrated in previous metabonomic studies on colonic samples of ulcerative colitis.
[image: Abstract PTH-080 Figure 1]
[image: Abstract PTH-080 Figure 1]


	Download figure
	Open in new tab
	Download powerpoint
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Conclusion HR-MAS NMR based metabolic profiling has identified distinct differences in UC patients and controls, in particular increased levels of antioxidants and amino acid which may be required in greater quantities during catabolic conditions such as UC. This study shows the utility of HR-MAS NMR in exploring diagnostic possibilities, disease severity stratification and generating a better understanding of UC pathophysiology.
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