Function of prostaglandin D2 in the regulation of caerulein-induced pancreatitis in mice
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Introduction. Acute pancreatitis (AP) is unexpected inflammatory disease of the pancreas and is caused by various factors such as alcohol abuse. Currently, there is no effective treatment for AP. Prostaglandins (PGs) are lipid mediators and play important roles in regulating various physiological activities. PGD2 has a variety of physiological effects including the regulation of inflammation. However, these effects alter depending on the tissue or disease. 
Aims. The role of PGD2 in the control of AP remains unclear. We investigated the roles of PGD2 in caerulein-induced AP model using hematopoietic PGDS (H-PGDS) gene-deficient (Hpgds-/-) mice. 
Methods. We generated the AP model using C57BL/6 (wild-type: WT and Hpgds-/-) mice by intraperitoneal administration of caerulein (50 μg/kg per hour; 6 times). We harvested the pancreas for 6 hours after the final caerulein administration and analyzed. 
Results. Caerulein administration damaged to pancreas. H-PGDS expression was detected in acinar cells and the inflamed areas of the pancreas, and its level was increased by treatment with caerulein. Moreover, PGD2 production in the pancreas was increased in caerulein-administered mice. The expression of cyclooxygenase (COX)-1 and COX-2, and lipocalin-type PGDS (L-PGDS) was detected in the pancreas; however, these levels were not changed even when caerulein was administered. PGD2 production in the pancreas of Hpgds-/- mice was not altered when caerulein was administered, although its production was increased in WT mice. Caerulein elevated serum amylase and lipase activities, which were further elevated in Hpgds-/- mice. Furthermore, the gene expression of M2 macrophage marker in the pancreas was lower in caerulein-administered Hpgds-/- mice than WT mice. We suggest that the deficiency of H-PGDS decreased polarization of M2 macrophages and accelerated the inflammation in the pancreas of caerulein-administered mice.  
Discussion. H-PGDS-produced PGD2 induced M2 macrophage polarization and suppressed pancreatic inflammation in caerulein-induced AP mice. 
