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Nonsteroidal antiinflammatory drugs (NSAIDs) are one of the most frequently used classes of medicines
worldwide. The major clinical problem encountered with the use of NSAIDs is gastrointestinal complications. In the
USA, about 16,500 people per year die as a result of NSAID-associated gastrointestinal complications. COX-2-specific
NSAIDs have been developed as safer for the gastrointestinal tract, although the risk of cardiovascular thrombotic dis-
ease has recently been noted with the use of COX-2-specific NSAIDs. To find the strategy for the development of gas-
trointestinally safe NSAIDs other than COX-2-specific NSAIDs, we examined the molecular mechanism for NSAID-in-
duced gastric ulcer formation. We found that NSAIDs induce gastric mucosal cell death in a manner independent of
COX inhibition and that this cytotoxic effect is due to their membrane permeabilization activity, which is not required
for the antiinflammatory activity of NSAIDs. Furthermore, we showed that in addition to COX inhibition by NSAIDs,
direct cytotoxicity of NSAIDs is required for NSAID-induced gastric ulcer formation. These results suggest that
NSAIDs that have neither membrane permeabilization activity nor COX-2 specificity would be safe for both the gas-
trointestinal tract and cardiovascular system and we are now chemically synthesizing such NSAIDs.
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Fig. 1. Cultured Gastric Mucosal Cells Were Incubated with Indicated Concentrations of Indomethacin for 1 hr or 16 hr.
Cell viability was determined by the trypan blue exclusion test. Chromosomal DNA was extracted and analyzed by 2% agarose gel electrophoresis. After stain-
ing with both Ho 342 and PI, cells were observed under fluorescence microscope. Cell lysates were prepared and their activity of caspase-3 was measured by fluoro-

metric assay using Ac-DEVD-MCA. Values are mean+S.E. (n=3).
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Plotted
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Wild-type
Fig. 3. Peritoneal Macrophages from Wild-type or CHOP Deficient Mice Were Treated with 1 mM Indomethacin for 24 h

Cells were stained with Hoechst dye 33258 and observed under a fluorescence microscope. Arrows indicate condensed chromatins.
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Fig. 4. Rats Were Intravenously Administered with or without 3 mg/kg Indomethacin
After 1 h, animals were orally administered with NSAIDs as indicated. After 6 h, the stomach was removed and scored for hemorrhagic damage. Values are

mean+S.E. (n=6).
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