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Introduction: Inflammatory bowel disorders (IBD) are chronic disorders which encompass a group of diseases precipitated and perpetuated by a complex interaction of
environmental, genetic, microbial and immuno-regulatory factors. Primarily, the IBD includes ulcerative colitis (UC) and Crohn’s disease (CD). UC typically presents
with shallow, continuous inflammation and usually affects only the mucosa while CD can often spread deep into the layers of mucosa. The extent of colonic
involvement varies both in patients with UC and CD and is associated with the risk of colonic dysplasia and colorectal cancer in UC. The disease show progression to
normal area with time and the mechanism is not clear. In addition, the macroscopic appearance of uninvolved (normal) colonic mucosa of IBD patients is similar to
that of controls, however, histology shows greater spread of disease compared to the macroscopic evaluation by colonoscopy. We recently reported significant
differences in the metabolism of abnormal mucosa of UC and CD patients compared to controls contributing to low energy status and damage of mucosal membrane
integrity using in-vitro high-resolution proton (‘H) MRS (1). In the present study, we investigated the metabolic profile of macroscopically normal colonic mucosa of
IBD patients to get an insight into mechanism of progression of disease. The objectives of the present study are: (a) comparison of the metabolic profile of
macroscopically normal colonic mucosa of UC and CD patients with that of controls, and (b) and intra-individual comparison between macroscopically abnormal and
normal looking area of colonic mucosa obtained from UC and CD patients using in-vitro 'H MR spectroscopy.
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Figure 1 and Table 1). However, the concentration of all 25 metabolites was similar in both the normal and abnormal area of the mucosa of patients with UC and CD.

Discussion: To our knowledge this is the first study that compared the metabolism of normal and abnormal area of colonic mucosa in patients with UC and CD using
in-vitro '"H MRS. Interestingly, the metabolic profile of the normal area of mucosa was similar to the abnormal mucosa in both UC and CD patients indicating
progression of abnormal metabolic activity to the normal looking area of mucosa. The concentration of Lac, For Cr+PCr and ATP were significantly lower in both
normal and abnormal mucosa in UC and CD patients compared to controls that suggest a low energy state. However, the concentration of Arg+Leu+Lys showed
significant increase in patient groups (UC and CD) compared to controls. The decrease of the concentration of Cr+PCr might be due to reduced glycolytic and oxidative
metabolism as well as reduced shuttle of Arg toward Cr+PCr. The concentration of membrane related metabolites like GPC, Cho and ml was also significantly lower in
both normal and abnormal colonic mucosa of UC and CD patients compared to controls. Choline is an essential nutrient used in the synthesis of lipid components of
cell membranes, phosphorylcholine (PC) and sphingomyelin (2). Deficiency of these metabolites may lead to anomalous membrane biosynthesis. In addition, the
decrease in the concentration of energy containing metabolites may also be attributed to increase in the luminal permeability of the membrane. In IBD, the
inflammatory reactions, characterized by increased cytokines lead to the mucosal damage and a further disturbance in epitheial barrier function thus contributing to the
loss of mucosal membrane integrity [3]. Moreover, the colonocytes involve in various energy dependent process vital to health, including electrolyte exchange, mucin
synthesis, lipid synthesis, structural protein synthesis and detoxification. Loss of cellular energy may affect these processes and impair the protective functions of
colonic mucosa. Thus our results imply that these metabolic abnormalities observed in the normal looking area of mucosa in patients with UC and CD might probably
one of the reasons for the progression of the disease.
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