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My research examines the regulation of an enzyme in the intestine called manganese superoxide dismutase.  This enzyme eliminates oxygen free radicals that are produced as a normal product of oxygen use by a cell.  Oxygen free radicals are produced in an increased number during inflammation.  Oxygen free radicals are highly toxic to cells and if not detoxified will result in damage to the cell membranes, cell proteins, and DNA.  The ability to eliminate oxygen free radicals is so important that all organisms from bacteria to plants to humans have superoxide dismutases.  Mutant cells without manganese superoxide dismutase have high mutation rates and are more susceptible to oxygen-mediated cell damage.
We have found that manganese superoxide dismutase is regulated by proinflammatory proteins such as interleukin-1 and tumor necrosis factor in intestinal epithelial cells, smooth muscle cells, and in the myenteric neurons.  We have also shown that manganese superoxide dismutase is induced very early in the inflammatory response in the intestine.  We believe that the release of proinflammatory proteins stimulates the inflammatory response but they also induce enzymes such as manganese superoxide dismutase to protect the cell from damage from the inflammatory response.

We are investigating the role of manganese superoxide dismutase in inflammatory bowel disease.  We have found that mesalamine (one of the drugs used to treat inflammatory bowel disease) also induces manganese superoxide dismutase.  The induction of manganese superoxide dismutase by mesalamine makes the cells more resistant to inflammation-mediated damage.  We are currently investigating the molecular mechanisms by which mesalamine induces manganese superoxide dismutase.  We hope to identify a more efficient means of inducing manganese superoxide dismutase in the intestine as a possible treatment for inflammatory bowel disease.

