TUMOR MACROPHAGES AND INFLAMMATORY PATHWAY ON GASTRIC TUMORIGENESIS
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Gastric cancer development is closely associated with Helicobacter infection that induces activation of COX-2/PGE2 pathway in gastric mucosa.  COX-2/PGE2 pathway plays a key role in chronic inflammation and tumorigenesis in the gastrointestinal tract.  However, mechanism of PGE2 or PGE2-induced inflammation underlying tumorigenesis has not been fully understood yet.  We have constructed transgenic mice (K19-C2mE mice), in which PGE2 pathway is induced in the gastric mucosa.  K19-C2mE mice showed gastric metaplasia and hyperplasia associated with inflammatory infiltration, however, tumorous lesion was not developed in the stomach.

On the other hand, accumulation of (-catenin is found in 30-50% of human gastric cancer cells, suggesting that Wnt signaling activation is one of the major causes for gastric cancer development.  Moreover, genetic alterations in BMP signaling cause gastrointestinal hamartoma development in Juvenile polyposis patients.  To examine the effects of Wnt activation and BMP suppression in the stomach, we next generated K19-Wnt1 (Wnt activation) and K19-Noggin (BMP suppression) transgenic mice, respectively.  However, K19-Wnt1 mice developed only preneoplastic lesions, and K19-Noggin mice showed no tumorous lesions in the stomach.  Importantly, induction of PGE2 pathway in both transgenic lines by crossing with K19-C2mE mice resulted in development of gastric tumors.  K19-Wnt1/C2mE compound mice developed dysplastic gastric tumors, whereas K19-Noggin/C2mE mice developed non-dysplastic hamartomas.  These results suggest that alteration in morphogen signaling, such as Wnt activation or BMP suppression, determines histological phenotype and that COX-2/PGE2 pathway is required for tumor development regardless of such oncogenic pathways.

Macrophages play an important role in PGE2-dependent inflammation in gastric tumorigenesis.  We found that macrophages are accumulated in gastric tumor tissues of K19-Wnt1/C2mE mice.  Moreover, (-catenin immunostaining intensity was enhanced in the macrophage infiltrated tumor cells.  Importantly, TNF-(-derived from activated macrophages promotes Wnt signaling activity of gastric cancer cells.  These results, taken together, indicate that inflammatory responses induce recruitment and activation of macrophages, which leads to promotion of Wnt signaling through TNF-( signaling.  Accordingly, Wnt promotion may be one of the important mechanisms of PGE2-dependent inflammation in gastric tumorigenesis.
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