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Acute Pancreatitis Can Induce Esophagitis and Sphincter Failure as Well as
Aggravate a Preexsisting Esophagitis and Sphincter Failure in Rats. Successful
Effect of Stable Gastric Pentadecapeptide BPC 157 (PL 14736)
Ivan Dobric, Igor Petrovic, Robert Klicek, Spomenko Ilic, Marinko Filipovic, Marko
Sever, Ivan Barisic, Bozo Radic, Vide Bilic, Lidija Berkopic, Luka Brcic, Iva Brcic, Danijela
Kolenc, Tomislav Becejac, Dinko Stancic Rokotov, Sven Seiwerth, Predrag Sikiric

Aim. Recently, we showed the failed sphincter function in esophagitis-rats (J Pharm Sci,
200, 2007) and that pyloric sphincter (PS) failure induced lower esophageal sphincter (LES)
failure. The next focus was on whether acute pancreatitis can aggravate or even induce
esophagitis development and/or affect the pressure in lower esophageal and pyloric sphinc-
ters. As a solution, we proposed an orally active, stable gastric pentadecapeptide BPC 157
(GEPPPGKPADDAGLV, MW 1419, an anti-ulcer peptide efficient in trials for inflammatory
bowel disease (PL 14736, Pliva) and various wound treatment, no toxicity reported). In
esophagitis-rats with sphincter dysfunction (J Pharm Sci, 2006, 2007) BPC 157 attenuated
esophagitis and recovered low pressure in LES and PS. Previously, it was concluded that it
also attenuates acute pancreatitis (Dig Dis Sci, 1996). Materials/methods. As we described
before in rats (J Pharm Sci, 2007, Eur J Pharmacol, 1987, Dig Dis Sci, 1996), tube insertion
into PS induced esophagitis and LES and PS failure while bile duct ligation induced acute
pancreatitis, assessed at 24 hours after surgery. Fall or raise in sphincter pressure (cm H2O)
was assessed as a percentage of initial values in normal rats. BPC 157 (10 μg, 10 ng/kg, i.p. or
i.g.) was given immediately after surgery, and/or 5 min before sphincter pressure assessment.
Results. Acute pancreatitis+esophagitis vs. esophagitis-rats. Compared with esophagitis-rats
(tube only into PS) (80% LES, 83% PS fall) acute pancreatitis in esophagitis-rats (bile duct
ligation+tube into PS) additionally aggravated esophagitis and reduced LES- and PS-pressure
to 71% (LES) and 70% (PS). Also, acute pancreatitis itself (bile duct ligation) induced
esophagitis and reduced LES- and PS-pressure to 79% (LES) and 81% (PS). BPC 157
therapy macro/microscopically and biochemically attenuated esophagitis (tube into PS), acute
pancreatitis +esophagitis (bile duct ligation+tube into PS) and acute pancreatitis (bile duct
ligation) and generally induced an increase in pressure of LES and PS(110% LES, 105% PS
raise in esophagitis-rats; 105% LES, 102% PS raise in acute pancreatitis+esophagitis-rats;
111% LES, 107% PS raise in acute pancreatitis-rats). Conclusion. Acute pancreatitis can
induce esophagitis and sphincter failure as well as aggravate already existing esophagitis
and sphincter failure in rats while BPC 157 can be a successful medication.
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Bone Morphogenetic Protein 2 Inhibits TGF-β Activation of Pancreatic Stellate
Cells
Chaojun Duan, Wenli Yang, Yanna Cao, Mark R. Hellmich, Tien C. Ko

Introduction: Chronic pancreatitis (CP) is a progressive disease characterized by inflamma-
tion, fibrosis, and loss of exocrine and endocrine functions through repeated episodes of
acute pancreatitis. Activation of pancreatic stellate cells (PSCs) recently have been recognized
as a key step in the development of pancreatic fibrosis in CP. Activated PSCs are characterized
by expression of α-smooth-muscle actin (α-SMA) and produce large amounts of extracellular
matrix proteins. Transforming Growth Factor-β (TGF-β) is a potent activator of PSCs and
inhibition of TGF-β signaling blocks PSC activation and subsequent pancreatic fibrosis.
Bone morphogenetic proteins (BMPs) are members of TGF-β superfamily and can antagonize
TGF-β function. On the other hand, TGF-β has been shown to induce gremlin, a BMP
antagonist, in renal epithelial cells. Previously, we have shown that BMP2 is activated in
CAE-induced acute pancreatitis and we hypothesize that BMP2 antagonizes TGF-β-induced
activation of PSCs while TGF-β induces gremlin to override the inhibitory effects of BMPs.
Methods: PSCs were isolated from female Swiss Webster mice and used within 1 to 3
passages. PSCs were activated by treatment with TGF-β1 (1 or 3 ng/ml) for 48-72 h in the
presence or absence of pretreatment with BMP2 for 30 mins. The expression of α-SMA and
gremlin were detected by immunofluorescence assays. Results: TGF-β increased α-SMA
expression in PSCs in a dose-dependent fashion (4.4 fold of vehicle control at 1 ng/ml and
7.8 fold at 3 ng/ml). BMP2 inhibited TGF-β-induced α-SMA expression to near basal level.
TGF-β increased gremlin expression (1.6 fold at 1ng/ml) compared with vehicle control.
Conclusion: Activation of BMP2 during acute pancreatitis may serve as a protectvie mechan-
ism to prevent or limit PSC activation. Overriding this inhibitory effect of BMP2 may be
required for PSC activation during development of pancreatic fibrosis and may be mediated
by TGF-β induction of gremlin.
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CpG DNA Activates Pancreatic Stellate Cell via Toll Like Receptor9
Taichi Nakamura, Nao Fujimori, Takamasa Oono, Masahiko Uchida, Yusuke Niina,
Mikihiko Yasuda, Hisato Igarashi, Koichi Suzuki, Tetsuhide Ito, Ryoichi Takayanagi

Background: Pancreatic stellate cells (PSCs) are known for collagen producing cells. Recently
it is revealed that PSCs work as an immunocompetent cell. PSCs express toll-like receptors
(TLRs) to recognize pathogens. TLR9 recognizes CpG DNA, whose motif is rich in bacterial
DNA. TheTLR9 function becomes clear in dendritic cells but until now it is not well known
for its function on PSCs. Aims: To clarify the possible role of CpG DNA as a trigger factor
for overt pancreatic inflammation on PSCs. Methods: PSCs were isolated from the Lewis rat.
The expression of TLR9 mRNA was evaluated using reverse transcription-PCR. Localization of
TLR9 and internalization of CpG DNA were analyzed using a confocal laser scanning
microscope. PSCs were incubated with CpG DNA (0-20μM, 0-24H) and then cell proliferation
was assessed using a BrdU cell proliferation assay kit. Results: We confirmed the expression
of TLR9 at the mRNA and protein level. CpG DNA was internalized in the cytoplasm which
was co-localized with TLR9. In response to CpG DNA administration, PSCs proliferated at
dose- and time-dependent manners. Interestingly, PSCs proliferated earlier than PDGF-
induced proliferation, achieving a peak 6 hours after administration, suggesting that PSC
could respond readily for innate immunity. Conclusion: It is suggested that PSCs express
TLR9 and internalize CpG DNA, and that PSCs proliferate at dose- and time-dependent

S-282AGA Abstracts

manners after internalization of CpG DNA. In conclusion, bacterial DNA might be involved
in progression of pancreatic inflammation via TLR9 on PSC.
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MCP-1 Inhibits DNA Synthesis in Rat Pancreatic Stellate Cells
Kentaro Kamada, Hirosato Mashima, Takashi Goto, Hirohide Ohnishi

Background: Activated pancreatic stellate cells (PSCs) synthesize various kinds of cytokines
and chemokines including monocyte chemoattractant protein-1 (MCP-1) and play major
roles in promoting inflammation and fibrogenesis in the pancreas. MCP-1 is a potent
chemotactic factor for leukocytes and it has recently been shown that the target is not
restricted. This study investigated whether MCP-1 exerts a biological effect on PSCs. Methods:
The expression and secretion of MCP-1 was evaluated by RT-PCR and ELISA. The expression
of receptor components was examined by RT-PCR. PSCs activation and proliferation was
measured by Western blotting and BudU incorporation assay, respectively. The effect of MCP-
1 on intracellular signaling cascade was evaluated by Western blotting. Results: Cultured rat
PSCs secreted MCP-1 independent of the concentration of TGF-β1 in the culture media.
Although PSCs lack the typical receptor system (CCR2), MCP-1 inhibited DNA synthesis
in PSCs without activation, this suggesting that the presence of CCR2-independent MCP-1
signaling pathway. Further, MCP-1 inhibited the proliferation of PSCs in which TGF-β1/
Smad pathway was blocked by the dominant-negative Smad2/3 over-expression. MCP-1 did
not affect the phosphorylation state of MAPK, Akt, nor EGFR. Conslusions: MCP-1 inhibited
DNA synthesis of cultured rat PSCs in an autocrine or paracrine manner without activation.
This effect was exerted through CCR2-independent and TGF-β1/Smad-independent pathway.
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Histological Study of the Early Stages of Pancreatic Fibrosis in an
Experimental Model of Chronic Pancreatitis: Possibility of Pancreatic
Regeneration Through the Inhibition of Inflammation in the Very Early Stages
of Chronic Pancreatitis
Michiaki Takii, Yoshifumi Arisaka, Daisuke Masuda, Takeshi Ogura, Kazuhide Higuchi

Background/Aims: It is very difficult to study the histological features of progressive chronic
pancreatitis in the early stages in humans. Therefore, we examined the histological changes
in the early stages of pancreatic fibrosis in an experimental model of chronic pancreatitis.
Subjects: Male Wistar rats weighing about 200 g were used. Methods: The abdominal cavity
of rats was opened, 100 μl of the cytotoxic agent oleic acid was injected into the pancreatic
duct, and the cavity was closed. We previously reported that, 28 days after injection,
pancreatic acinar cells were completely necrotized and exfoliated, and the interstitium was
replaced by collagen fibers. In this study, focusing on the early stage up to 7 days after
injection, we removed the pancreas 1, 2, 4, and 7 days after injection. Sections of the
pancreases were immunohistochemically stained for amylase andα-SMA, a marker of myofib-
roblasts (activated fibroblasts). In addition, the content of IL-8 (CINC/GRO-1) and TGF-β
as chemical mediators in pancreatic tissue was determined, and compared with changes in
the histological features. Results: (1) On day 1, histological features of edematous pancreatitis
were observed. On day 2, infiltration of monocytes in the interlobular interstitium was
observed and fibroblasts were detected among them. On day 4, the lobular architecture was
destroyed, and proliferation of fibroblasts was found in the intralobular interstitium. The
presence of α-SMA-positive cells, that is, the activation or transformation of fibroblasts into
myofibroblasts, was observed in the interstitium around the peripheral intralobular pancreatic
duct branches. On day 7, acinar cells were exfoliated, and the proliferation of collagen fibers
was marked. The staining intensity of acinar cells for amylase gradually decreased. (2) IL-
8 induces the migration of leukocytes in tissues. The content of IL-8 gradually increased
up to day 2, and then decreased. TGF-β, secreted by monocytes and fibroblasts, promotes
fibrosis. The content of TGF-β began to increase on day 1, reached a peak on day 4, and
decreased thereafter. Conclusions: The time-course of changes in the content of IL-8 and TGF-
β well reflected the histological features of chronic pancreatitis. Although the proliferation of
reactive fibroblasts in association with inflammation is reversible, fibroblast transformation
into myofibroblasts is irreversible, leading to subsequent progressive fibrosis. These results
suggest that the inhibition of inflammatory cell infiltration in the very early stages is important
to induce pancreatic regeneration through the inhibition of pancreatic fibrosis in chronic pan-
creatitis.


