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The Healing, Adaptation and Maturation of Rat Gastrointestinal Mucosal Cell. (I1I)
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Trasglutaminases (TGase) are a family of calcium-dependent enzymes. They catalyze the formation of .epsilon.-(.gamma.-glutamyl)-lysine

isopeptide bond between the glutamyl and lysyl residues of two polypeptides/proteins. TGase also promotes protein crosslinking through the



interaction between the terminal amino groups of polyamine and glutamyl residues of two molecules of polypeptide/protein, using the back bone of
polyamine as crossing bridge. TGase activity increased during the healing of duodenal mucosa from stress-induced erosion. The healing delayed
when rats were treated with monodansylcadaverine to inhibit duodenal TGase activity, indicating that TGase may play a role in the healing
process. In this laboratory, a calcium-independent transglutaminase-like enzyme has been identified. It is capable of incorporating [ /sup 3/H ]
-putrescine into proteins in the absence of calcium. Therefore, it is intended to investigate the possible role(s) of both TGase in the course of
duodenal mucosal erosion and healing. The data obtained from this study show that both calcium-dependent and independent TGases were
stimulated during the early phase of duodenal mucosal healing from stress-induced erosion. The data need to be further substantiated. On the other
hand, numerous data have documented that the activity of calcium-dependent TGase increased during apoptosis. It is, thus, speculated that the
apoptosis of mucosal cells damaged by stress is essential for the healthy cells to migrate into the vacant space followed by proliferation of cryptic
cells. To test this speculation, TGase antibody has been used to localize TGase along the cryptic-villus axis of rat duodenal mucosa during the
course of stress-induced erosion and subsequent healing using immuno-histochemical staining method. In addition, turnel method and agarose gel
analysis of extracted cellular DNA were also employed to determine whether apoptosis occurred. Data from the above studies demonstrated that
the increased TGase staining is correlated with the increased staining by turnel method as well as the appearance of typical DNA ladder in agarose
gel. Finally, the calcium-dependent and independent transglutaminase activities are stimulated during the course of stress-induced erosion and
healing. The increase in calcium-dependent activity is correlated with the increased staining for the number of DNA ends and TGase molecules, as
well as the appearance of DNA ladders. It is, thus, concluded that apoptosis is associated with the process of duodenal mucosal erosion and the

early phase of healing.



