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3.2 
DO B CELLS PLAY A ROLE IN IBD? 
Atul K. Bhan,  Pathology, Massachusetts General Hospital, 
55 Fruit Street, Boston, Massachusetts, 02114 
B cells play an important role in immunoligically-mediated 
reactions, including autoimmune diseases, by producing 
antibodies reactive with self or foreign antigens.    Recent 
studies indicate that, like CD4+ T cells, pathogenic and 
regulatory subsets exist within the B cell population.  B cell 
subsets capable of producing regulatory cytokines such as 
IL-10 and TGF-β1 prevent the development of autoimmune 
diseases.  Our studies have identified a regulatory role of B 
cells in Th2-mediated spontaneous colitis of T cell receptor 
a knockout (TCRα KO) mice; the colitis shares many 
features with human ulcerative colitis.  A regulatory B cell 
subset, characterized by up-regulation of surface CD1d 
expression, can be identified after the development of 
colitis.  These regulatory B cells suppress the progression 
of disease by the production of IL-10.  Our studies also 
indicate that B cells may play a role in Th-1 mediated 
colitis.  TCRα KO mice deficient in both IL-4 and B cells, 
but not in IL-4 alone, develop granulomatous colitis with 
features of Chron’s disease (CD).  Furthermore, there is 
exacerbation of Th1-mediated colitis of IL-10 KO mice in 
the absence of B cells.  This suggests that B cells can 
regulate colitis in the absence of IL-10.  Our recent findings 
indicate that immunoglobulins may regulate granulomatous 
colitis by suppressing the activation of myeloid dendritic 
cells through their Fc receptors.  
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4.1 
REGULATION OF IL-8 AND IL-1BETA 
EXPRESSION WITH CROHN'S DISEASE 
ASSOCIATED NOD2/CARD15 MUTATIONS 
Jing Li, Thomas Moran, Eric Swanson, Christina Julian, 
Iwona Wyka, Jeremy Harris, Denise Bonen, Matija Hedl, 
Dan Nicolae, Clara Abraham, Judy Cho,  Medicine, 
University of Chicago, 5841 S. Maryland Ave., Chicago, 
IL, 60637 
Crohn’s disease (CD) is a chronic inflammation affecting 
the gastrointestinal tract. The mutations (Arg702Trp, 
Gly908Arg, Leu1007fsinsC) within the NOD2/CARD15 
gene are associated with increased CD susceptibility. To 
examine the functional effects of these mutations in 
primary human mononuclear cells cells, we measured the 
cytokine induction with a muramyl dipeptide (MDP) or 
MDP and TNFα. At low MDP dose (10ng/ml), we 
observed comparable defects in IL-8 expression in all 
double-dose carriers. Leu1007fsinsC double dose carriers 
showed no induction of IL-8 protein in response to higher 
dose of MDP (1mg/ml), in contrast, the double dose 
carriers of the other two mutations showed a significant 
induction of IL-8 protein. This suggested that these three 
genetic equivalent mutations function differently. In 
heterozygotes, we observe a range of MDP-mediated IL-8 
production. Those heterozygotes demonstrating an MDP 
response similar to double-dose carriers may carry 
additional risk alleles on this pathway, and may provide a 
mean of using this intermediate phenotype to identify 
additional genetic defects increasing CD susceptibility. In 
wild-type individuals, there is a marked synergistic 
induction with combination of MDP and TNF-α treatment. 
In Leu1007fsinsC homozygotes, there is a profound defect 
in IL-1β secretion with MDP and TNFα, despite intact 
TNFα induction of IL-1β mRNA, demonstrating post-
transcriptional dependency on the CARD15 pathway for 
IL-1β secretion.  
 
4.2 
GENETIC VARIANTS OF NOD2 & STAT6 IN 
CROHN’S DISEASE 
Eva Galka, Jennifer Thompson, Wen Jie Zhang, Lisa 
Poritz, Walter Koltun,  Colon and Rectal Surgery, 
Pennsylvania State University/ The Milton S. Hershey 
Medical Center, 500 University Drive, MC H137, Hershey, 
PA, 17033 
Crohn’s disease (CD) is a complex-trait illness in which 
several genetic loci have been implicated. Allelic variants 
in the NOD2/CARD 15 gene have been found to correlate 
with CD in only 30-40% of patients with terminal ileal (TI) 
disease, suggesting a role for mutations in other immune 
modifying genes. We have previously identified patients 
from a familial IBD registry with defects in Stat6 function 
suggesting it may play a role in CD.  Stat6 is a transcription 
factor for IL-4.  
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Purpose: To correlate clinical characteristics of CD 
severity in 14 patients with TI disease with NOD2 allelic 
variants and Stat6 function (Stat6null, low, or high). 

Methods: Detection of NOD2 allelic variants by PCR 
and Stat6 function by EMSA analysis was performed.  A 
point system was assigned for each clinical disease 
characteristic (early diagnosis [<40 years), stricturing 
disease, >2 surgeries, >2 hospitalizations, prednisone 
dependency, and length of bowel resection (>20 cm)]. and 
the average points derived for patients with both Stat6 
defect and NOD2 variant. 

Results: 6/14 patients had NOD2 variants and 8/14 
had Stat6 defects (Stat6null or low). 

Patients who had defects in both Stat6 and NOD2 had 
higher disease severity scores than those with neither 
defect. 

Conclusion: Severity of disease correlated with the 
combined sum of defects in NOD2 and Stat6 function.   
S+N+ = Stat6 defect+NOD2 variant  
S-N-  = Neither defect  
 
 
4.3 
ECTOPIC CD40 LIGAND ON B CELLS TRIGGERS 
INTESTINAL INFLAMMATION 
Takanori Kanai1, Takahiro Kawamura, Taeko Dohi2, Teruji 
Totsuka, Ryoichi Iiyama, Motomi Yamazaki, Takeshi 
Tsubata3, Mamoru Watanabe,  1Gastroenterology, Tokyo 
Medical and Dental University, 1-5-45 Yushima, Bunkyo-
ku, Tokyo, 113-8519, Japan, 2Gastroenterology, 
International Medical Center of Japan, 3Immunology, 
Tokyo Medical and Dental University 
Several studies indicate that T cells, macrophages and 
dendritic cells initially mediate intestinal inflammation in 
murine models of human inflammatory bowel disease 
(IBD). However, the initial role of B cells in intestinal 
inflammation remains unclear. Here we show the evidence 
that B cell can trigger intestinal inflammation using 
transgenic mice expressing CD40 ligand ectopically on B 
cells (CD40L/B Tg). We demonstrated that CD40L/B Tg 
mice spontaneously developed severe transmural intestinal 
inflammation in both colon and ileum at 8-15 wks of age. 
The inflammatory infiltrates consisted predominantly of 
massive aggregated IgM-positive B cells. These mice were 
also characterized by the presence of anti-colon 
autoantibodies and elevated IFN-g production. 

Furthermore, although mice transferred with CD4+ T cells 
alone or both CD4+ T and B220+ B cells, but not B220+ 
cells alone from diseased CD40L/B Tg mice, develop 
colitis, mice transferred with B220+ B cells from diseased 
CD40L/B Tg mice and CD4+ T cells from wild type mice 
did also develop colitis, indicating that the transgenic B 
cells should be a trigger for this colitis model, whereas T 
cells are involved as effectors. The present study suggests 
the possible contribution of B cells in triggering intestinal 
inflammation in human IBD. 
 
4.4 
HEAT SHOCK PROTEINS (HSP)-60 PEPTIDE 
RECOGNITION IN PEDIATRIC INFLAMMATORY 
BOWEL DISEASES (IBD) 
Gisella Puga Yung1, Gijs Teklenburg1, Naomi Spermon1, 
Erika Cox1, Ranjan Dohil2, Meredith Fidler2, Silvia 
Buratti2, Rosario Billetta3, Salvatore Albani1, Salvatore 
Albani3,  1Medicine, University of California San Diego, 
9500 Gilman Dr., La Jolla, CA, 92093-0663, 2Pediatrics, 
University of California San Diego, 200 West Arbor Dr., 
San Diego, CA, 92103-8450, 3Androclus Therapeutics, 
4204 Sorrento Valley Blvd, Suite A-C, San Diego, CA, 
92121-1412 
Despite rigorous research, etiology of both Crohn's disease 
(CD) and Ulcerative Colitis (UC) is currently unknown. 
Activation of the mucosal immune system in response to 
bacterial antigens with consecutive pathologic cytokine 
production by T lymphocytes may play a key pathogenic 
role. 
It is our hypothesis that HSP fulfill all requirements as 
target of the chronic inflammatory process involved in 
IBD. HSP are proteins with strong antigenic potential, 
induce production of stimulatory/regulatory cytokines, are 
present at the site of immune-mediated inflammation and 
are phylogenetically conserved. 
We analyzed the proinflammatory cytokine production 
profile in colonic biopsies obtained from children 
diagnosed with CD, UC and a control group. Biopsies were 
challenged in ex-vivo cultures with 6 different HSP60-
derived peptides of bacterial and human origin. 
Quantitative Real-Time PCR was used to evaluate the 
mRNA cytokine expression level after peptides stimulation. 
Using such analysis we were able to identify 2 HSP-
derived peptides inducing TNF-α production in UC patients 
and 1 in CD patients. Proinflammatory response measured 
as TNF-α production was also positively associated with 
Pediatric CD Activity Index. 
Altogether these results support the concept that responses 
to HSP-derived peptides may play a modulating role in 
autoimmune inflammation. It is our objective to evaluate 
the importance of these mechanisms in human IBD and to 
exploit them for therapeutic purposes. 
 
4.5 
CHARACTERIZATION OF POTENTIAL EFFICACY 
ENDPOINTS IN A MURINE IBD MODEL 
Lauri J Diehl1, Jennine Cornelius2, Eric Suto, Ken Refino, 
Steve Hurst, Sherman Fong,  1Pathology, Genentech, 1 
DNA Way, South San Francisco, CA, 94080-4990, 
2Pathology, Genentech 
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Crohn’s disease and ulcerative colitis, collectively known 
as inflammatory bowel disease, are chronic inflammatory 
disorders of unknown etiology.  A number of murine 
models which exhibit spontaneous or induced colitis have 
been developed to examine the pathogenesis of IBD and in 
vivo efficacy testing of therapeutic candidates. 
CRF2-4 (IL-10R2) knockout mice spontaneously develop 
colitis at approximately 12 weeks of age when maintained 
in conventional housing (1).  We have evaluated CRF2-4 
colitis as an IBD model for testing biologic and small 
molecule therapeutic candidates by assessing biologic 
endpoints which might serve as markers for compound 
efficacy.  A histopathologic scoring system has been 
established based on one described for the IL-10 knockout 
mouse colitis.  The histologic severity score provides a 
basis for comparison for other potential efficacy endpoints. 
 
4.6 
T-CELL INDUCTION OF CHRONIC SMALL AND 
LARGE INTESTINAL INFLAMMATION IN T-CELL 
RECEPTOR (TCR) BETA X DELTA DOUBLE 
DEFICIENT MICE 
Dmitry Vladimirovich Ostanin1, Kevin P Pavlick1, Stephen 
F Laroux1, Sulaiman Bharwani2, Carla M Brown2, Matthew 
B Grisham1,  1Physiology, LSU Health Sciences Center, 
1501 Kings Hwy, Shreveport, LA, 71130, 2Pediatrics, LSU 
Health Sciences Center, 1501 Kings Hwy, Shreveport, LA, 
71130 
Crohn's Disease (CD) is a chronic inflammatory bowel 
disease that affects the small and/or large intestine. 
Although a number of different rodent models of gut 
inflammation have been developed to study disease 
pathogenesis, most, if not all of these models exhibit 
chronic colitis but no small intestinal inflammation. We 
have developed a T-cell-dependent mouse model of CD in 
which transfer of naïve CD4+ T-cells into TCR β x δ 
double deficient (TCR KO) mice induces chronic 
inflammation in the proximal small intestine as well as the 
colon. We found that injection (i.p.) of wild type 
CD4+CD45RBhigh T-cells into C57Bl/6 TCR KO recipients 
induced moderate to severe colitis as well as chronic 
duodenal/jejunal inflammation. Blinded histopathological 
analyses of the small and large intestine in the reconstituted 
TCR KO mice revealed transmural inflammation, 
disruption of crypt architecture and epithelial cell erosions 
in both tissues as well as villus blunting and muscle layer 
thickening in the duodenum/jejunum. This novel mouse 
model of CD may prove useful in studying the immuno-
pathological mechanisms responsible for small bowel vs. 
large bowel inflammation. (Supported by DK64023) 
 
4.7 
LFA-1 DEFICIENT T-CELLS FAIL TO INDUCE 
CHRONIC COLITIS IN A T-CELL DEPENDENT 
MODEL OF CROHN’S DISEASE 
Kevin P. Pavlick, Dmitry V. Ostanin, F. Stephen Laroux, 
Laura Gray, John H. Chidlow, Jr., Suilaman Bharwani, 
Christopher G. Kevil, Matthew B. Grisham,  Molecular and 
Cellular Physiology, LSUHSC, 1501 Kings Hwy, 
Shreveport, LA, 71130 
The objective of this study was to assess the role of T cell-
associated LFA-1 (CD11a/CD18) in initiating and/or 

perpetuating chronic colitis in immunodeficient mice in 
vivo. We found that transfer of CD4+CD45RBhigh T-cells 
obtained from wild type (wt)  C57Bl/6 donors into RAG-1-

/- recipients induced moderate to severe colitis at 8-10 
weeks post transfer whereas injection of CD11a-deficient 
(LFA-1-/-) CD4+CD45RBhigh T-cells into immunodeficient 
recipients failed to induce gut inflammation. Blinded 
histopathological analyses revealed dramatic and 
significant reductions in colonic inflammation in the LFA-
1-/- T-cell injected RAG-1-/-mice compared to wt T-cell 
injected RAG-1-/-. Flow cytometry demonstrated a 
reduction in CD3+CD4+ intraepithelial cells and lamina 
propria lymphocytes (LPLs) of 11- and 5-fold respectively 
in LFA-1-/-T-cell injected RAG-1-/- mice compared to wt-
injected RAG-1-/- recipients. CD3/CD28 stimulation of 
colonic LPLs isolated from LFA-1-/- injected mice 
produced approximately three fold less TNF-α, IFN-γ and 
IL-2 when compared to LPLs from colitic mice.  However, 
large and equivalent numbers of activated CD4+ 
lymphocytes were observed in spleens of wt and LFA-1-/- 
injected mice.  Taken together, these data suggest that T-
cell associated LFA-1 is critical for the recruitment of 
CD4+ T-cells into the colonic interstitium where they 
induce chronic colitis. 
 
4.8 
A ROLE FOR FER PROTEIN TYROSINE KINASE 
(P94) IN LIPOPOLYSACCHARIDE (LPS)-INDUCED 
INTESTINAL INFLAMMATION 
Donna-Marie McCafferty, Wei Qi,  Physiology & 
Biophysics, University of Calgary, Health Science Center, 
3330 Hospital Drive N.W., Calgary, T2N 4N1, Canada 
Fer kinase (p94) is a ubiquitously expressed protein 
tyrosine kinase which has recently been shown to play a 
role in cellular responses to endotoxin. This study examines 
the role of Fer kinase in LPS-induced leukocyte recruitment 
and epithelial barrier dysfunction in the gut. Wild type or 
Fer inactivated mice (6-10 wk, n=5-8) were challenged 
systemically with LPS (500 µ/kg; i.p.) or saline and 
examined 4 h later. Epithelial permeability was measured 
using blood-to-lumen 51Cr-EDTA leakage in vivo. 
Leukocyte kinetics (rolling flux, rolling velocity and 
adhesion) in submucosal intestinal venules were studied by 
intravital microscopy. Leukocyte emigration was measured 
by FACS analysis of isolated intestinal cell populations. A 
significant epithelial barrier dysfunction was noted in wild 
type mice 4 h post LPS treatment (p<0.05). This was 
accompanied by a decrease in leukocyte rolling velocity 
and flux (p<0.05) and an increase in adhesion (p<0.05) in 
intestinal venules. In the absence of Fer kinase, LPS-
induced a significant increase in leukocyte adhesion and 
neutrophil emigration (p<0.05) and epithelial permeability 
was exacerbated 4 fold (p<0.01). Treatment with anti-
neutrophil antibody only partially reduced the exacerbated 
epithelial dysfunction observed in the absence of Fer. 
These data suggest a significant role for Fer kinase in 
regulating LPS-induced epithelial barrier dysfunction in 
vivo. This is mediated in part through emigrated 
neutrophils. Funded by the Canadian Institutes of Health 
Research. 
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4.9 
INDUCTION OF TOLL-LIKE RECEPTOR (TLR) 
GENE EXPRESSION IN ENTEROCYTES BY 
PLATELET-ACTIVATING FACTOR (PAF) IN VIVO 
AND IN VITRO. 
Michael S Caplan1, Antoine Soliman2, Jing Lu, Dyan 
Simon, Xiaowu Qu, Kathrin S Michelson, Moshe Arditi, 
Tamas Jilling,  1Pediatrics, Northwestern University, 2650 
Ridge Ave, Evanston, IL, 60201, 2Inflammatory Bowel 
Disease Center, Cedars-Sinai Medical Center, Los Angeles, 
CA, 90048 
Both PAF and bacteria have been thought to play a role in 
neonatal necrotizing enterocolitis (NEC) and in adult 
inflammatory bowel disease (IBD).  The purpose of this 
study was to determine whether PAF plays a regulatory 
role in TLR expression, thereby sensitizing the intestinal 
epithelium to bacterial challenge.  As measured by 
quantitative real time RT-PCR (QPCR), in mother-fed 
(MF) neonatal rats TLR4 gene expression transiently 
increased on day one, then rapidly declined, unlike in 
formula-fed stressed neonatal rats where TLR4 expression 
kept rising, reaching significantly elevated levels by day3 
of life.  QPCR demonstrated that perfusion of adult rat ileal 
loop with PAF resulted in a significant increase of TLR4 
expression in mucosal scrapings. Similarly, PAF caused a 
time and concentration-dependent elevation of TLR2 and 
TLR4 mRNA in IEC-6 cells, as measured by QPCR and 
caused increased TLR4 cell surface expression in 
HT29Cl19A cells, as visualized using indirect 
immunofluorescence labeling.  Correspondingly, in PAFR-
transfected 293 cells there was a concentration-dependent 
activation of TLR4 promoter-luciferase reporter activity by 
PAF.  In conclusion, TLR4 gene expression is 
developmentally down-regulated in MF rats, while there is 
increased TLR4 expression in enterocytes in a neonatal rat 
model of NEC where elevated PAF is known to play a 
pathogenic role.  Furthermore, PAF is a potent inducer of 
enterocyte TLR gene expression both in vivo and in vitro. 
These data suggest that PAF sensitizes enterocytes to 
bacterial toxins by increasing TLR gene expression and 
imply a mechanism by which PAF and bacteria might 
interact in the pathophysiology of NEC and IBD. 
 
4.10 
THE PROTECTIVE EFFECT OF GROUP IIA 
SECRETORY PHOSPHOLIPASE A2 (SPLA2) IN 
MURINE DSS-INDUCED COLITIS IS COX-2 
DEPENDENT. 
Willem J.S. de Villiers, Jian Zhong, Munira Nasser, 
Meredith Bostrom, Charles Loftin, Nancy R. Webb,  
Division of Digestive Diseases and Nutrition, University of 
Kentucky Medical Center, 800 Rose Street, Rm MN649, 
Lexington, KY, 40536 
Background & Aims: Group IIA sPLA2 is associated with 
disease activity in IBD possibly through a pro-
inflammatory role via the generation of eicosanoids. We 
recently showed that Group IIA sPLA2 protects against 
DSS-induced colitis in C57BL/6 human Group IIA sPLA2 
tg mice. Methods: Colitis was induced by DSS in 4 groups: 
i) C57BL/6 mice; ii) Group IIA sPLA2 tg mice fed a 
control diet; iii) C57BL/6 mice; and iv) Group IIA sPLA2 
tg mice (groups iii) and iv) fed a COX-2 inhibitor 

(celecoxib) diet). 5-bromo-2-deoxyuridine (BrdU) to assess 
epithelial proliferation. Colitis was assessed clinically, and 
by SAA levels and histological scores. IL-6, TNFα and IL-
12, as well as PGE2 levels were measured. COX-1 and 
COX-2 immunoblots were done. Results: Group IIA 
sPLA2 tg mice consistently showed markedly less severe 
DSS-induced colitis. Colonic epithelial cell proliferation 
was significantly increased in sPLA2 tg mice compared to 
wild type mice shown by BrdU labeling and PCNA 
immunolabeling. In sPLA2 tg mice COX-2  (and PGE2) 
levels peaked within 3 days and returned to baseline; while 
in control mice COX-2 continued to increase until the end 
of DSS treatment. COX-2 inhibition (shown by decreased 
PGE2 levels) increased colitis severity in both sPLA2 tg 
and control mice. Conclusion: Intestinal Group IIA sPLA2 
protects against, rather than promote, the development of 
colitis. This effect is COX-2 dependent and the underlying 
mechanisms include increased epithelial cell proliferation. 
 
4.11 
PLATELET RECRUITMENT IN INTESTINAL 
INFLAMMATION IS MODULATED BY ICAM-1, P-
SELECTIN AND PSGL-1 
Thorsten Vowinkel1, Mikiji Mori1, Katherine Wood1, 
Janice Russell1, Christian F. Krieglstein2, D. Neil Granger1,  
1Department of Molecular and Cellular Physiology, 
LSUHSC Shreveport, 1501 King's Highway, Shreveport, 
LA, 71130, 2Department of General Surgery, University of 
Muenster, Waldeyerstrasse 1, Muenster, 48149, Germany 
There is growing recognition of cross-talk between 
platelets and leukocytes during inflammation. The aim of 
the study was to define the mechanisms responsible for the 
platelet-WBC and platelet-endothelial cell (EC) 
interactions that occur in experimental colitis. Colitis was 
induced in wild type (WT) C57Bl/6J and ICAM-1-/- mice 
with 3% dextran sulfate sodium (DSS) in drinking water 
for 7 days (d0-6). Control mice received water. At day 6, 
firm adhesion of fluorescently-labeled platelets (CFSE, 
from genotype-matched donors) and leukocytes (rhodamine 
6G) was monitored in colonic venules at the same time by 
intravital microscopy. Compared with controls, DSS-
treated WT mice showed significantly increased adhesion 
of platelets, with 2.5% of platelets adhering to ECs directly 
and 97.5% binding to adherent WBC. ICAM-1 deficiency 
significantly decreased platelet-WBC adhesion. WT mice 
rendered neutropenic with anti-neutrophil serum (ANS) 
exhibited reduced platelet-WBC binding, but significantly 
increased platelet-EC adhesion. The increase in platelet-EC 
adhesion in neutropenic animals was prevented by both, a 
single dose (2mg/kg) of either P-selectin or PSGL-1 
blocking monoclonal antibody. In conclusion, in DSS-
induced colitis, platelet accumulation in venules is 
dependent on both, leukocyte adhesion as well as on 
mechanisms involving the adhesion molecules P-selectin 
and PSGL-1.  
 
4.12 
GROWTH HORMONE REDUCES STAT3 ACTIVA-
TION AND MODULATES CELLULAR APOPTOSIS 
AND PROLIFERATION IN MURINE COLITIS 
Xiaonan Han, Erin Bonkowski, Lee Denson,  Pediatric 
Gastroenterology, Cincinnati Childrens Hospital Medical 
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Center, MLC 2010, 3333 Burnet Avenue, Cincinnati, Ohio, 
45229-3039 
Background: STAT3 regulates disease activity in 
experimental colitis and human IBD.  Suppressor of 
Cytokine Signaling 3 (SOCS-3) and Src-homology 
Tyrosine Phosphatase 2 (SHP2) are negative regulators of 
IL-6 dependent STAT3 activation via the gp130 receptor. 
Growth hormone (GH) reduces disease activity in 
experimental colitis; however, the molecular mechanism 
was not known. We hypothesized that GH would 
ameliorate colitis by up regulating SOCS-3 or SHP2 and 
reducing STAT3 activation.  Results: GH administration 
improved weight gain and colon histopathology in IL-10 
null mice with colitis.  This was not associated with 
increases in either serum or colon IGF-1.  GH increased 
apoptosis of lamina propria mononuclear cells (LPMC), 
while reducing apoptosis and increasing proliferation of 
crypt epithelial cells (CEC). GH reduced STAT3 activation 
in both CEC and LPMC; the improvement in 
histopathology was associated with reduced STAT3 
activation. GH enhanced SHP2:gp130 binding under these 
conditions, while SOCS-3 abundance was reduced. Direct 
effects of GH were investigated in tissue culture.  GH 
treatment decreased constitutive STAT3 activation in IL-10 
null mouse colon organ culture. As was observed in vivo, 
GH increased SHP2:gp130 association and reduced IL-6 
dependent STAT3 activation in T84 human colon 
carcinoma cells. Conclusion: GH administration improved 
weight gain and reduced disease activity in IL-10 null mice 
with colitis. This was related to a reduction in STAT3 
activation associated with increased SHP2:gp130 binding 
and alterations in CEC and LPMC apoptosis and 
proliferation. 
 
4.13 
NOVEL COMPENSATORY VASODILATION MECH-
ANISM IN MICROVESSELS FROM PATIENTS WITH 
CHRONIC INFLAMMATORY BOWEL DISEASE 
Ossama A. Hatoum, David G. Binion, Kathryn M. 
Gauthier, Hiroto Miura, Gordon Telford, Mary F. Otterson, 
William B. Campbell, David D. Gutterman,  Medicine, 
Medical College of Wisconsin, 8701 WaterTown Plank 
Road, Milwaukee, WI, 53226 
Microvascular endothelial dysfunction with reduced 
dilation to acetylcholine (Ach) is observed in mucosal 
arterioles isolated from patients with IBD. Both nitric oxide 
(NO) & endothelial derived hyperpolarizing (EDHF) 
mechanisms of dilation are reduced. However, dilation to 
Ach remains, largely dependent upon an increased 
production of cyclooxygenase-derived prostanoid 
metabolites. In the present study, we determined the 
mechanism of this dilation focusing on the cellular origin 
of the cyclooxygenase enzyme and prostanoid species 
generated. HPLC was used to isolate eicosanoid vasodilator 
products. Ach induced vasoconstriction (-52% +/- 10%; n = 
7) in control endothelial denuded microvessels with no 
additional effect of indomethacin (INDO: a cyclooxygenase 
inhibitor). In contrast, in IBD denuded arterioles, Ach 
induced a concentration-dependent but modest 
vasodilation. INDO reversed the Ach-induced vasodilation, 
yielding a frank vasoconstriction similar to control denuded 
arterioles (-54% +/- 9%, n = 6). In denuded arterioles from 

IBD patients, but not from controls, Ach stimulated 
production of an arachidonic acid metabolite that 
comigrated on HPLC with PGD2. In separate studies, PGD2 
elicited a concentration-dependent vasodilation (66% +/- 
4%, n = 6) of IBD arterioles. In intestinal submucosal 
arterioles from IBD patients, Ach-mediated dilation shifts 
from endothelial production of NO and EDHF to non-
endothelial generation of a prostaglandin, likely PGD2. 
This is the first description of a dilator mechanism arising 
from non-endothelial vascular tissue that compensates for 
loss of endothelium-dependent dilation. Prostaglandins 
such as PGD2 may be important in regulating mucosal 
blood flow in patients with IBD.  
 
4.14 
LOSS OF CHOLINERGIC MUSCARINIC MEDIATED 
ION TRANSPORT DURING EXPERIMENTAL 
COLITIS IS NOT DUE TO REDUCED M3 
EPITHELIAL RECEPTOR EXPRESSION. 
Christina L Green, Carolyn Fong, Derek M McKay,  
Intestinal Disease Research Programme, McMaster 
University, Health Sciences 3N5C, 1200 Main St W, 
Hamilton, Ontario, L8N 3Z5, Canada 
Introduction: Our laboratory has observed that 
cholinergically-mediated Cl- secretion is perturbed in 
colonic tissue from mice treated with dextran sodium 
sulphate (DSS) to induce colitis.  Specifically, the 
muscarinic agonist bethanechol produces no change in 
short-circuit current (ISC) when applied to tissue from DSS-
treated mice, unlike the bethanechol-induced increase in ISC 
typically observed in control tissue.  We hypothesized that 
this could be due to a decrease in the expression of 
epithelial M3 muscarinic receptors.  Methods: Colitis was 
induced by 4% (wt/vol) oral DSS for 5 days followed by 3 
days of tap water.  Colons from both control and DSS-
treated mice were excised for analysis of M3 muscarinic 
receptor expression.  Immunofluorescent staining was 
performed on fixed cryostat sections using an anti-M3 
antibody.  Additionally, either protein or mRNA was 
extracted from muscle-stripped colonic tissue as well as 
from freshly isolated epithelial cells for western blotting 
and RT-PCR, respectively.  Results: Positive anti-M3 
receptor staining was observed on the epithelium of colonic 
tissue sections from both control and DSS-treated mice.  
Levels of staining intensity were not appreciably different 
between the two groups.  This observation was 
corroborated by semi-quantitative data from both western 
blotting and RT-PCR, showing similar levels of M3 protein 
and mRNA expression levels between the two groups.  
Conclusion: In testing our hypothesis, we have excluded 
reduced M3 receptor expression as an explanation for the 
loss of muscarinic receptor-mediated ion transport during 
DSS-induced colitis.  These data suggest that M3 receptors 
are affected at the functional level, possibly through 
uncoupling of intracellular signals. (CCFC funded) 
 



APS Translational Research Conference: Immunological and Pathophysiological Mechanisms in Inflammatory Bowel Disease 
ABSTRACTS OF INVITED AND VOLUNTEEREED PRESENTATIONS 

  

 226

4.15 
ROLE OF TUMOR NECROSIS FACTOR RECEPTORS 
(TNFRS) IN A TNBS ANIMAL MODEL OF COLITIS 
Carmencita Rojas-Cartagena1, Idhaliz Flores2, Caroline B 
Appleyard3,  1Physiology, Ponce School of Medicine, 
P.O.Box 7004, Ponce, PR, 00732-7004, 2Microbiology, 
Ponce School of Medicine, P.O. Box 7004, Ponce, PR, 
00732-7004, 3Physiology, Ponce School of Medicine, P.O. 
Box 7004, Ponce, PR, 00732-7004 
TNF-α is known to play an important role in IBD; however, 
the pathophysiological role of its receptors is still unclear. 
Aim: To measure mRNA and protein levels of TNF-α and 
TNFRs in a rat model of colitis. Methods: Colitis was 
induced by intracolonic administration of TNBS. Control 
rats received the ethanol vehicle. Rats were sacrificed 72 
hrs later and samples were collected. TNF-α and TNFR 
protein levels were measured in plasma and peritoneal fluid 
(PF) by ELISA. RT-PCR was performed to measure TNF-α 
and TNFR gene expression. Expression levels were 
analyzed by densitometry. Results: Protein levels of sTNF-
α(p<0.05), sTNFRI (p<0.01), and sTNFRII (p<0.01) in PF 
were significantly increased in experimental rats. Plasma 
sTNFRII levels correlated with both macroscopic damage 
and sTNFRII PF levels (p<0.05). TNF-α, TNFRI, and 
TNFRII mRNA expression in the colon of experimental 
animals was 4-fold (p<0.001), 3-fold (p<0.05), and 4-fold 
(p<0.001), higher than in controls, respectively. 
Conclusions: Increased expression of TNFRs and TNF-α 
in the colon of this rat model of IBD provides further 
evidence for their involvement in the promotion of 
inflammation and tissue damage. Increased levels of 
sTNFRs in the PF of experimental rats, particularly 
sTNFRII, may be involved in the development of colitis by 
serving as a reservoir of TNF-α, and thus provide a novel 
therapeutic target. Supported in part by NIGMS 1F31 
GM68392-01 & NIH-S06GM08239. 
 
4.16 
ALTERATION OF TNF-ALPHA LEVELS BY THE 
BACTERIAL PEPTIDE FORMYL-METHIONYL-
LEUCYL PHENYLALANINE (FMLP) IN ACUTE AND 
CHRONIC COLITIS. 
Gerardo A Hernandez, Caroline B Appleyard,  Physiology, 
Ponce School of Medicine, P.O. Box 7004, Ponce, Puerto 
Rico, 00732 
The ability of bacterial peptides, such as formyl-methionyl-
leucyl-phenylalanine (fMLP), to enhance inflammatory 
activity via modulation of cytokine expression in intestinal 
inflammation is unclear. Aim: To measure the levels of 
TNF-alpha after administration of fMLP in acute and 
chronic animal models of colitis. Methods: Rats with acute 
colitis received fMLP (2.5mM i.c.) 2 hours after 
administration of TNBS (30mg). Chronic “reactivated" 
colitis was induced six weeks later by intravenous 
administration of TNBS (5mg/kg), with or without the 
bacterial peptide at 24 hour time intervals over three days. 
Controls received TNBS + vehicle. Colons were scored for 
damage, and TNF-alpha gene expression and protein levels 
were measured. Results: Administration of fMLP 
exacerbated both the macroscopic and microscopic damage 
in the acute model of colitis but not the chronic. TNF-alpha 
gene expression after administration of fMLP during the 

acute or chronic phase was not significantly increased. 
Levels of TNF-alpha protein were significantly higher after 
administration of fMLP during the acute phase (14.10±4.06 
pg/ml) compared to controls (3.91±0.93 pg/ml; n=4-
6,p<0.05), but not during the chronic phase (3.30±3.30 
pg/ml) Conclusion:  Administration of fMLP exacerbated 
both damage and TNF-alpha levels during the acute phase 
of colitis, but not during the chronic ‘relapsed’ phase.  
These results suggest that the role of bacterial peptides 
during the acute and chronic phase of colitis is different. 
F31DK60245-02(GH) and NIH-NCRR/RCMI 2G12RR03050.  
 
4.17 
INHIBITION OF TNF- [ALPHA] IMPROVES 
INDOMETHACIN (INDO)-INDUCED JEJUNOILEITIS 
IN RATS BY MODULATING INOS EXPRESSION 
Bipin Saud, Jyotirmoy Nandi, Gilbert Ong, Robert A 
Levine,  Division of Gastroenterology, SUNY Upstate 
Medical University, 750 East Adams Street, Syracuse, NY, 
13210 
TNF-α, including other proinflammatory cytokines alone 
or in combination, induces iNOS expression and 
upregulates inflammatory responses. To evaluate the 
relationship between TNF-α and iNOS expression in 
INDO-induced jejunoileitis. Rats (n =12) were pretreated 
with 2 phosphodiesterase (PDE) inhibitors; theophylline 
(TF 50, 100mg/kg) and pentoxifylline (PF 100, 200mg/kg) 
daily po for 2 days. Jejunoileitis was induced by 2 
injections of INDO (7.5mg/kg sc) 24 h apart and TF or PF 
continued for either 12h or 4 days.  Other rats received a 
single dose of 25, 50µg of anti-TNF-α monoclonal 
antibody (TNF-ab) ip 30 min before INDO. Controls 
received only INDO. Compared to INDO-induced 
ulceration and DAI at 4 days, TNF-ab,TF and PF treatment 
significantly decreased  total ulcer length and DAI. 
Similarly  TNF-ab,TF and PF decreased MPO activity 
significantly. INDO increased serum and tissue TNF-α 
levels by 10- and 4-fold over basal value at 12h 
respectively, but at 4 days the changes were only 2-fold. 
Serum/tissue TNF-α was undetectable in all treatment 
groups. INDO increased serum NOx level significantly 
over basal level but iNOS expression detected only after 4 
days. Treatment with PF,TF or TNF-ab reduced serum Nox 
and iNOS expression. INDO-induced increase in 
serum/tissue TNF-α was inhibited by PDE inhibitors and 
by TNF-ab, associated with concomitant reduction in 
INDO-induced jejunoileitis. Downregulation of serum NOx 
by these inhibitors suggest that TNF-α modulates iNOS 
expression. 
 
4.18 
POLYUNSATURATED FATTY ACIDS (PUFA) ARE 
POTENT INHIBITORS OF PLATELET-ACTIVATING 
FACTOR-INDUCED SIGNALING IN INTESTINAL 
EPITHELIAL CELLS 
Tamas Jilling, Jing Lu, Fan-Jing Meng, Dan Li, Michael S 
Caplan,  Pediatrics, Northwestern University, Evanston 
Hospital, 2650 Ridge Ave., Evanston, IL, 60201 
Platelet-activating factor receptor (PAFR) is a member of 
the G protein-coupled receptor (GPCR) family, it is present 
in the apical plasma membrane of intestinal epithelial cells, 
it’s ligand, PAF, is thought to be a key mediator in the 
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pathogenesis of neonatal necrotizing enterocolitis (NEC) 
and PAF is implicated in the pathogenesis of adult 
inflammatory bowel diseases (IBD). Herein, we 
investigated PAF-induced signaling mechanisms in 
enterocytes, we analyzed the role of lipid raft integrity in 
PAFR signaling and the modulation of this signaling by 
PUFA.  As determined by phospho-specific antibodies, 
western blotting, and treatments with PAF, the PI3 kinase 
inhibitor LY294002 or their combination, PAFR signaling 
elicits apoptosis in enterocytes by causing 
dephosphorylation in several members of the PI3 
kinase/Akt pathway, and PUFA block this effect upstream 
of PI3 kinase.  Furthermore, we localized the PAFR in 
enterocytes to lipid rafts using density gradient 
centrifugation, detergent extraction and western blotting. 
We have found that similar to treatment with PUFA-s, 
disruption of lipid rafts via cholesterol chelation or 
inhibition of palmitoylation by 2-bromo palmitate abolishes 
PAFR signaling.  Either arachidonic acid, docosahexaenoic 
acid, or their combination equally inhibit PAFR signaling. 
Indomethacin, or the antioxidant vitamin E do not affect 
PAFR signaling in enterocytes, and do not affect the 
inhibition of PAFR signaling by any of the PUFA tested.  
These data, strongly suggest that PUFA do not inhibit 
PAFR signaling through an effect on prostaglandin 
synthesis, or as an antioxidant, but interfere with protein 
palmitoylation and GPCR signaling.  Understanding the 
precise mechanism of PUFA effects might aid designing 
future preventative strategies for NEC and IBD. 
 
4.19 
PRO-INFLAMMATORY CYTOKINES DOWN-
REGULATE TRANSLATION OF CYTOPROTECTIVE 
INTESTINAL EPITHELIAL HEAT SHOCK PRO-
TEINS THROUGH THE 3′ UNTRANSLATED RE-
GION 
Shien Hu, Keri A. Kles, Eugene B. Chang,  Martin Boyer 
Laboratories, Department of Medicine, University of 
Chicago, 5841 S. Maryland Ave., Room G705, Chicago, 
IL, 60637 
Heat shock proteins (HSP) confer cytoprotection to cells 
under stress or injury, which are selectively expressed by 
colonic epithelial cells in direct contact with luminal fluid 
and flora. However, in inflammatory bowel diseases (IBD), 
their expression is paradoxically and selectively decreased, 
possibly by pro-inflammatory cytokines. We investigated 
potential mechanisms underlying this effect. Materials and 
Methods: Intestinal YAMC and IEC-18 cells were treated 
with different pro-inflammatory cytokines for 8 hours 
followed by heat shock or butyrate treatment to induce 
HSPs. The mRNA and protein of HSP 25 and 72 were 
measured. IEC-18 cells were transfected with luciferase 
plasmid containing HSP25 3′UTR construct. RNA binding 
proteins expression was determined after the treatment of 
cytokines, butyrate and heat shock. Results: We found that 
pro-inflammatory cytokines, TNF-α and interferon- γ, 
negatively regulated HSP25 and HSP72 protein expression, 
while these effects occur in the absence of respective HSP 
mRNA and protein degradation changing. After heat shock, 
luciferase constructs in IEC-18 cells exhibited higher 
activity with 3′UTR presence than the control. RNA 
binding protein, tristetraprolin (TTP), was induced by TNF-

α,  interferon-γ and butyrate both on mRNA and protein, 
while HuR was diminished. Conclusions: In intestinal cells, 
the selective inhibition of HSP by TNF-α and interferon-γ 
is mediated through 3′UTR-dependent block of mRNA 
translation, possibly through altered expression of the RNA 
binding proteins, TTP and HuR. The downregulaton of 
cytoprotective HSP could contribute to the extent and 
severity of mucosal injury associated with IBD. 
 
4.20 
SNARING CYTOKINES.TRAFFICKING, SECRETION 
AND MANIPULATION OF TNF IN INFLAMMATORY 
MACROPHAGES 
Jennifer L. Stow, Rachel Murray, Jason Kay,  Institute for 
Molecular Bioscience, University of Queensland, 306 
Carmody Road, Brisbane, Australia 
In chronic inflammatory disease the excess secretion of 
proinflammatory cytokines such as tumor necrosis factor 
(TNF) by activated macrophages has serious 
pathophysiological consequences.  In stuides aimed at 
characterizing the secretory pathway in macrophages, we 
used gene and protein screens to identify specific LPS-
regulated trafficking machinery proteins that facilitate TNF 
secretion. Several SNARE complexes, which function in 
vesicle docking and fusion, were identified at the level of 
the Golgi and cell surface (syntaxins 4 & 6, Vti1b). 
Obligate upregulation of these SNAREs upon macrophage 
activation enables TNF secretion.  Activation also involves 
the movement of specific SNAREs components into lipid 
rafts to create high affinity exit sites at the macrophage 
surface for cytokine release.   Our findings show that LPS-
regulated SNAREs control cytokine secretion; 
manipulation of these SNAREs in inflammatory 
macrohages using biological modifiers ( antibodies, cDNAs 
and toxins) blocks TNF secretion, suggesting novel 
strategies for anti-TNF therapies.  
  
4.21 
THE ROLE OF HEME OXYGENASE ON THE 
BALANCE OF INFLAMMATORY CYTOKINES IN 
DEXTRAN SODIUM SULFATE-INDUCED COLITIS 
Tomohisa Takagi, Yuji Naito, Kazuhiro Katada, Yutaka 
Isozaki, Masaaki Kuroda, Hisato Tsuboi, Toshimitu Okuda, 
Satoshi Kokura, Hiroshi Ichikawa, Norimasa Yoshida, 
Toshikazu Yoshikawa,  Kyoto Prefectural University of 
Medicine, Kawamachi Hirokoji,Kamigyo-ku, Kyoto, 602-
8566, Japan 
Background: It has been reported Heme oxygenases-1 
(HO-1) play a protective role in the process of 
inflammation. The present study investigated the possible 
role of HO-1 in the regulation of inflammatory process 
using a dextran sodium sulfate (DSS) colitis. Materials and 
methods: Acute colitis was induced with DSS in male 
BALB/c mice. A disease activity index (DAI) was 
determined on a daily basis for each animal, and consists of 
a calculated score based on changes in body weight, stool 
consistency, and intestinal bleeding. Colonic mRNA 
expression for HO-1/HO-2 and TNF-a, IFN-g as pro-
inflammatory cytokines and IL-4, IL-10 as anti-
inflammatory cytokines was measured. The mRNA 
expression of CCR5 (Th1 marker) and CCR4 (Th2 marker) 
was also measured. Moreover we evaluated the 
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enhancement by treatment of an HO-1 inhibitor, ZnPP 
(25mg/kg i.p., daily). Results: After DSS administration, 
DAI score and expression of HO-1 mRNA and protein 
were increased in a time-dependent manner. Expression of 
TNF-a, IFN-g, IL-4, IL-10, CCR4, and CCR5 mRNA were 
increased after DSS administration. CCR5 expression was 
more enhanced during DSS administration compared to 
CCR4 expression. Treatment with ZnPP enhanced the 
increase in DAI score. The increases in the expression of 
TNF-a, IFN-g, CCR4, and CCR5 were enhanced in ZnPP-
treated group, and dominance of CCR5 expression was also 
enhanced. In contrast, the increases in the expression of IL-
4 and IL-10 were inhibited in ZnPP-treated group. 
Conclusion: These results indicate that HO-1 plays a 
protective role in the intestinal mucosal injury induced by 
DSS. These effects probably result from the regulation of 
Th1/Th2 cytokine balance in intestinal tissues. 
 
4.22 
CECAL GENE EXPRESSION IN HELICOBACTER 
HEPATICUS-INFECTED TYPHLITIS-PRONE MICE 
Matthew H. Myles, Craig L. Franklin,  Veterinary 
Pathobiology, University of Missouri, Vet Med Building, 
1600 E Rollins, Columbia, Missouri, 65211 
Helicobacter hepaticus infection in A/JCr mice is typically 
subclinical, and typhlitis develops only after months of 
infection. The prolonged pre-inflammatory period and the 
ensuing inflammation in the context of an intact immune 
system make H. hepaticus infection in A/JCr mice an 
attractive model for studying immune dysregulation during 
the early and late stages of inflammatory bowel disease. 
In this work, we hypothesized that immune dysregulation 
associated with H. hepaticus infection occurs prior to 
development of any pathologic features of disease, and 
these alterations are heightened during the inflammatory 
phase of disease. To address this hypothesis, we focused on 
three specific aims: 1)we identified the time points that 
correlate to early and late stages of disease; prior to the 
onset of pathologic lesions and after typhlitis is fully 
established; 2) we surveyed the cecal gene expression 
profile of H. hepaticus-infected A/JCr mice in early and 
late disease; and 3) we selected a subset of genes from the 
cDNA array data and used real-time RT-PCR to quantify 
their expression. This study demonstrated that H. hepaticus 
infection in A/JCr mice is clinically and histologically 
silent during the first month of infection; by month-3, 
intestinal inflammation is clearly established. Analysis of 
the gene expression profile in the cecum of infected mice 
revealed 25 up-regulated and 3 down-regulated genes at 
month-1 and 31 up-regulated and 2 down-regulated genes 
at month-3 of infection. From the cecal gene expression 
profiles, we identified a subset of immune-related genes 
including CD38, IP-10, MIG, MIP-1α, and SAA1. Real-
time RT-PCR confirmed the increased expression levels of 
these genes as well as elevated expression of IFN-γ prior to 
the development of any features of pathology, as well as 
during the chronic stage of inflammatory bowel disease. 
 

4.23 
5-HT3 RECEPTOR MEDIATED SECRETORY 
FUNCTION OF THE ILEUM ATTENUATED BY 
INFLAMMATION AND INHIBITION OF SERT 
Samara Freeman, Diana Chavez, Melissa Valdellon, James 
Sharpe, Jorg Glatzle, Helen Raybould,  UC Davis School 
Vet Med, Vet Med: APC, 1321 Haring Hall, Davis, CA, 
95616 
5-HT, a key signaling molecule in the intestine, is released 
from mucosal enterochromaffin cells in response to luminal 
stimuli, leading to activation of 5-HT3 receptors on intrinsic 
neurons.  The aim of the study was to determine the effect 
of elevation of mucosal 5-HT (such as occurs in intestinal 
inflammation) on cellular distribution and function of 
5HT3Rs. To elevate mucosal 5-HT, rats were treated with 
the SERT inhibitor, fluoxetine (fluox) or vehicle for 6 days 
(20 mg/kg daily, po). Colonic inflammation was induced by 
TNBS (30 mg/0.5 ml 50% ethanol).  The terminal ileum 
was processed for immunohistochemistry to determine the 
cellular distribution of 5-HT3R in myenteric neurons. Ileal 
secretion was assessed by measuring the weight change of 
a 2.5% agarose cylinder placed in the lumen of anesthetized 
rats. Fluox treatment increased 5-HT concentration in the 
luminal fluid and decreased 5-HT3R immunoreactivity at 
the membrane of myenteric neurons. In vehicle treated rats, 
ileal fluid absorption was decreased by 2-Me5-HT (5-HT3R 
agonist, 3 mg/Kg sc) and by luminal glucose. Fluox 
treatment had no significant effect on basal fluid 
absorption, but significantly attenuated secretory responses 
to 2-Me5-HT and glucose. Induction of colitis also 
significantly attenuated the secretory response to glucose. 
Chronic elevation of mucosal 5-HT increases 5-HT3R 
internalization in myenteric neurons and decreased the 
physiological expression of receptor function.  Chronic 
changes in mucosal 5-HT, induced by inflammation, may 
alter gastrointestinal secretory function via ongoing loss of 
receptor from neuronal membrane. 
 
4.24 
THE REGULATORY ROLE OF MAST CELLS IN A 
MURINE MODEL FOR IBD 
Anneke Rijnierse, Andries S. Koster, Frans P. Nijkamp, 
Aletta D. Kraneveld,  Utrecht University, Sorbonnelaan 16, 
Utrecht, 3584 CA, Netherlands 
The etiology of inflammatory bowel disease (IBD) remains 
unclear and the immunological mechanisms underlying the 
pathogenesis are poorly defined. Especially the role of mast 
cells as a possible source for immunological mediators in 
the development of IBD is not well described.  

In this study a colonic hypersensitivity reaction in 
mice induced by skin sensitization with 
dinitrofluorobenzene (DNFB) followed by an intrarectal 
challenge with the hapten featured as a model to study the 
role of mast cells in the development of IBD.  

The mice were monitored for clinical symptoms and 
inflammatory features for 72h. DNFB-treated mice stayed 
behind in bodyweight and developed diarrheic stool 
compared to vehicle-treated animals. At 72h increased 
colonic vascular permeability and hypertrophy of colonic 
lymphoid follicles (colonic patches) were observed in 
DNFB-treated animals. Increased numbers of mast cells 
were found in the colon of DNFB-treated mice located in 
and around colonic patches. This was associated with 
elevated levels of mouse mast cell protease-1 (mMCP-1) in 
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serum indicating mast cell activation. TNFa is the major 
proinflammatory cytokine of mast cell origin and found to 
be important in the pathogenesis of IBD. Increased levels 
of TNFá in tissue homogenates of the colon were 
demonstrated in DNFB-treated mice compared to controls. 
Finally, neutrophil infiltration was observed in the colon of 
DNFB-treated mice. Induction of this model in mast cell 
deficient W/Wv mice shows a profound reduction of 
characteristics of the colonic hypersensitivity reaction. 
Reconstitution with bone marrow derived mast cells in 
W/Wv mice restored the inflammatory response.  

This study demonstrates the importance of mast cells 
in the development of colonic hypersensitivity. 
 
4.25 
THE ROLE OF HEME OXYGENASE ON THE BAL-
ANCE OF INFLAMMATORY CYTOKINES IN 
DEXTRAN SODIUM SULFATE-INDUCED COLITIS 
Tomohisa Takagi, Yuji Naito, Kazuhiro Katada, Yutaka 
Isozaki, Masaaki Kuroda, Hisato Tsuboi, Toshimitu Okuda, 
Satoshi Kokura, Hiroshi Ichikawa, Norimasa Yoshida, 
Toshikazu Yoshikawa,  Kyoto Prefectural University of 
Medicine, Kawamachi Hirokoji,Kamigyo-ku, Kyoto, 602-
8566, Japan 
Background: Heme oxygenases (HOs) are the rate-limiting 
enzymes in heme degradation.Inducible form of heme 
oxygenase (HO-1) plays a protective role in the process of 
inflammation. The present study investigated the possible 
role of HO-1 in the regulation of inflammatory process 
using a dextran sodium sulfate (DSS)-induced colitis. 
Materials and methods: On acute DSS colitis in male 
BALB/c mice, a disease activity index (DAI) consists of a 
calculated score based on changes in body weight, stool 
consistency, and intestinal bleeding. Colonic mRNA 
expression for HO-1 and TNF-α,IFN-β as pro-
inflammatory cytokines, and IL-4, IL-10 as anti-
inflammatory cytokines. The mRNA expression of CCR5 
(Th1 marker), CCR4 (Th2 marker) was also measured. 
Moreover we evaluated the enhancement by treatment of 
HO-1 inhibitor, zinc protoporphyrin IX (ZnPP 25mg/kg 
i.p., daily). Results: After DSS administration, DAI score, 
expression of HO-1 mRNA and protein were increased in 
time-dependent manner. Expression of TNF-α, IFN-β, IL-4, 
IL-10, CCR4, and CCR5 mRNA were increased after DSS 
administration. CCR5 expression was more enhanced 
during DSS administration compared to CCR4 expression. 
With ZnPP administration, DAI score was increased. The 
increases in the expression of TNF-α, IFN-β, CCR4, and 
CCR5 were enhanced in ZnPP-treated group, and 
dominance of CCR5 expression was also enhanced. In 
contrast, the increases in the expression of IL-4 and IL-10 
were inhibited in ZnPP group. Conclusion: These results 
indicate that HO-1 plays a protective role in the intestinal 
mucosal injury induced by DSS. These effects probably 
result from the regulation of Th1/Th2 cytokine balance in 
intestinal tissues. 
 
4.26 
GASEOUS MONOXIDES IN DEXTRAN SULFATE 
SODIUM-INDUCED COLITIS IN MICE 
Yuji Naito, Tomohisa Takagi, Kazuhiko Katada, Hisato 
Tsuboi, Norimasa Yoshida, Takeshi Okanoue, Toshikazu 
Yoshikawa,  Mol. Gastroenterol Hepatol, Kyoto Prefectural 

University of Medicine, Kawaramachi-Hirokoji, Kamigyo-
ku, Kyoto, 602-8566, Japan 
There is some evidence that carbon monoxide (CO) and 
nitric oxide (NO) have parallel significant actions via 
soluble guanylyl cyclase (sGC) in select tissue. We 
previously demostrated the marked expression of inducible 
genee of heme oxygenase and NO synthase (HO-1 and 
iNOS) in the inflamed intestine. The aim of the present 
study is to investigate the interaction between CO and NO 
in the inflamed intestine induced by dextran sulfate sodium 
(DSS) in mice. HO-1 was induced in epithelial cells as well 
as interstitial inflammatory cells in DSS-treated intestine. 
Disease activity index (DAI) was significantly enhanced in 
the presence of ZnPP, an HO inhibtor. A specific iNOS 
inhibitor ONO1714 significantly inhibited the increase in 
DAI after DSS administration with/without ZnPP. Luninal 
NOx levels were increased after DSS administration, and 
these levels were reduced by ONO1714 and not affected by 
ZnPP. The amounts of mucosal cGMP increased after DSS 
administration, and the increase was significantly reduced, 
and the increase was enhanced in the presence of ZnPP. 
These results suggest that activation of NO-sGC signaling 
is one of major pathological pathway in DSS-induced 
intestinal inflammation and CO may act as an anti-
inflammatory mediator via inhibiting the NO-induced 
activation of sGC. 
 
4.27 
ALTERED INTESTINAL CYTOKINE AND EICOSA-
NOID SYNTHESIS IN THE GIΑ2-DEFICIENT MOUSE 
MODEL OF INFLAMMATORY BOWEL DISEASE. 
Robert Andrew Edwards1, Andrew Z Smock2, Alison B 
Bamberg2,  1Pathology, Univ California, Irvine, D449 Med 
Sci I, Irvine, CA, 92697-4800, 2Pathology, UC Irvine, 
D426 Med Sci I, Irvine, CA, 92697-4800 
Mice lacking the G-protein alpha subunit Giα2 
spontaneously develop colitis between 6-12 weeks of age 
and can progress to invasive adenocarcinoma, mimicking 
human IBD. The colitis phenotype shares some histologic 
features with ulcerative colitis, but immunophenotypically 
mimics Crohn’s disease: Th-1 associated cytokines are 
overexpressed by multiple immune cell populations (T-
cells, dendritic cells, and macrophages), often before the 
onset of clinical disease.   Healthy Giα2-KO mice had 
elevated colonic levels of IL-12, IL-18, and the chemokine 
IP-10. Purified peritoneal and bone marrow-derived 
macrophages overexpressed these cytokines in response to 
activation with Zymosan and/or LPS. Because of the 
protective effects of PGE2 on epithelial integrity/barrier 
function, its suppression of IL-12 synthesis, an absence of 
group II sPLA2 in colitis-prone Giα2-KO mouse strains, 
and defects in cPLA2-IVA activation in Giα2-KO MEF’s, 
we hypothesized that defects in PGE2 production might 
contribute to the colitis phenotype. However, Giα2-KO 
macrophages and intestinal lamina propria mononuclear 
cells (LPMC) overproduced PGE2 compared to their 
wildtype littermates. No defects in Ca2+-mediated cPLA2-
IVA mobilization were seen in bone-marrow derived 
macrophages. LPS-Activated macrophage COX-2 
expression was found to be significantly elevated in Giα2-
KO mice. These data identify alterations in innate immune 
responses in Giα2-KO mice and underscore the persistent 
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development of colitis despite the overproduction of PGE2 
in the lamina propria of the intestine. Elevations in PGE2 
synthesis and COX-2 expression may also contribute to the 
predisposition towards the development of carcinomas in 
Giα2-KO mice. 
 
4.28 
GM-CSF AND HOST CYTOKINE RESPONSE IN 
MURINE INFLAMMATORY MODELS. 
Brian Keith Dieckgraefe, Joshua Korzenik, Shrikant Anant, 
Qingqing Gong, Mark Gilbert, Diana Hausman,  
Gastroenterology, Washington University School of 
Medicine, 660 South Euclid Ave, Campus box 8124, St. 
Louis, MO, 63110 
Impaired mucosal clearance of microbes may be pivotal in 
the etiology of Crohn’s disease.  This idea is consistent 
with an essential role for gut flora in models of IBD. 
Sargramostim (rhu GM-CSF) decreased disease activity in 
a phase II trial in patients with moderate to severe CD. The 
mechanism of action remains unknown. GM-CSF increases 
effector function of innate immune populations, thereby 
promoting microbial clearance. The effect of murine 
pegylated GM-CSF was examined in DSS-induced colitis 
by gene expression analysis. DSS reduced epithelial 
proliferation, leading to impaired epithelial barrier function 
and increased association between immune cells and 
resident microbial flora. GM-CSF treatment resulted in 
significant reductions in histologic disease activity score. 
We interrogated high density oligonucleotide arrays and 
analyzed gene expression patterns by clustering methods. 
Marked reductions in a number of cytokines were 
observed; notably TNF-α, IFN-γ and IL-1β. To determine if 
these effects were due to reduced cytokine expression as a 
consequence of mucosal healing (indirect) or due to GM-
CSF induced modulation of cytokine expression, mice were 
challenged with 100 µg LPS administered IP in the 
presence or absence of GM-CSF. Gene expression changes 
were assayed in splenocytes isolated 2 hours later. LPS 
challenge led to significant increases in multiple cytokines, 
including a major overlap with mediators induced in DSS 
colitis. In contrast, GM-CSF treatment ameliorated LPS-
induced induction of IFN-γ and IL-1β. Arrays confirmed 
alterations in downstream transcriptional targets of these 
genes, including a large IFN-regulated gene cluster. These 
results support the efficacy of GM-CSF in inflammatory 
models and further suggests multiple complementary 
mechanisms of action. 
 
4.29 
SPATIAL ORGANIZATION OF BACTERIAL FLORA 
IN NORMAL AND INFLAMED INTESTINE - A 
FLUORESCENCE IN SITU HYBRIDIZATION STUDY 
IN MICE. 
Alexander Swidsinski1, Laura Hale2,  1Gastroenterology, 
Humboldt University, Charite, Berlin, 10247, Germany, 
2Pathology, Duke University Medical Center, -, Durham, 
NC, 27710 
Background: The role of intestinal flora in IBD is poorly 
specified. Materials and Methods: The spatial organization 
of intestinal flora was investigated in normal mice and in 
two models of murine colitis using fluorescence in situ 
hybridization. Results: The murine small intestine was 

nearly bacteria-free. The normal colonic flora was 
organized in three distinct compartments (crypt, interlaced, 
and fecal), each with different bacterial compositions. 
Crypt bacteria were present in the cecum and proximal 
colon. The fecal compartment was composed of 
homogeneously mixed bacterial groups that directly 
contacted the colonic wall in the cecum but were separated 
from the proximal colonic wall by a dense interlaced layer. 
Beginning in the middle colon, a mucus gap of growing 
thickness physically separated all intestinal bacteria from 
contact with the epithelium. Colonic inflammation was 
accompanied by a depletion of bacteria within the fecal 
compartment, a reduced surface area in which feces had 
direct contact with the colonic wall, increased thickness 
and spread of the mucus gap, and massive increases of 
bacterial concentrations in the crypt and interlaced 
compartments. Adhesive and infiltrative bacteria were 
observed in inflamed colon only, with Bacteroides species 
dominating. Conclusions: The proximal and distal colon are 
functionally different organs with respect to the intestinal 
flora, representing a bioreactor and a segregation device. 
The highly organized structure of the colonic flora, its 
different arrangement in different colonic segments, and its 
differentiated response to inflammatory stimuli indicate 
that the intestinal flora is an innate part of host immunity 
that is under complex control. 
 
4.30 
E. COLI K1 RS218 INDUCES INTESTINAL EPI-
THELIAL CELL APOPTOSIS 
Michelle Maria Pietzak, Eliza Chakraborty,  
Gastroenterology, Childrens Hospital Los Angeles, 
Univeristiy of Southern California Keck School of 
Medicine, Childrens Hospital Los Angeles, 
Gastroenterology Mailstop #78, 4650 Sunset Boulevard, 
Los Angeles, California, 90027 
E. coli K1 RS218 is able to translocate the intestinal 
barrier, causing sepsis and meningitis in humans and rats. 
RS218 induces small intestinal villous damage. The aim of 
these studies was to determine if this damage was via 
apoptosis. Sprague-Dawley rat pups were orally inoculated 
with RS218 or nonpathogenic E. coli HB101 and for 72h. 
TUNEL (TDT-mediated dUTP-biotin nick-end labeling) 
was performed on intestines and IEC-6 cells. Apoptosis in 
IEC-6 was quantified by Annexin V-FITC (AV) and 
propidium iodide (PI) after incubation with RS218 for 20h, 
tracking cells from AV- PI- (viable) to AV+ PI- (early 
apoptosis) to AV+ PI+ (end stage apoptosis and death). 
Caspases 1-9 were measured with VAD Multi-Caspase 
Substrate. Cells underwent Becton-Dickinson 
FACSCalibur flow cytometry analyzed with CellQuest 
Software. Markedly TUNEL+ rat enterocytes were seen at 
villous tips in contact with RS218. Rats fed HB101 showed 
rare, diffuse TUNEL+ at the base of the crypts. After 
incubation, TUNEL+ IEC-6 cells increased from 0.16% to 
87.03 +/- 15.5%. Uninfected IEC-6 cells demonstrated 10% 
AV+, 23% PI+ and 11% AV+PI+ at baseline. After 2, 4, 6, 
8 and 12 hours of incubation, AV+ increased to 22%, 39%, 
22%, 26% and 50%, PI+ increased to 26%, 71%, 81%, 
98%, and 70%, while AV+PI+ was seen in 17%, 52%, 
18%, 42%, and 38% of cells at those time points, 
respectively (all p<0.01 compared to baseline). Caspases 
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were upregulated from 6% to 87%. Thus, RS218 can 
induce damage in human and rat intestinal epithelial cells 
via apoptosis. Induction of apoptosis by E. coli K1 may 
explain its ability to successfully translocate and 
disseminate. Understanding the mechanisms by which 
these host microbial interactions take place may lead to 
novel preventative or therapeutic treatments for IBD. 
 
4.31 
PATIENTS WITH ACTIVE INFLAMMATORY 
BOWEL DISEASE LACK IMMATURE PERIPHERAL 
BLOOD DENDRITIC CELLS THAT SHOW AN 
ABERRANT RESPONSE TO MICROBIAL SUR-
ROGATE STIMULI 
Daniel C. Baumgart, Diana Metzke, Bertram Wiedenmann, 
Axel U. Dignass,  Department of Medicine, Division of 
Hepatology & Gastroenterology, Charité Medical School - 
Humboldt University of Berlin, Augustenburger Platz 1, 
Berlin, 13353, Germany 
Background: Breakdown of tolerance against the 
commensal microflora is believed to be a major factor in 
the pathogenesis of inflammatory bowel disease (IBD). 
Dendritic cells (DC) have been implicated in this process in 
various animal models, while data on human DC in IBD is 
very limited. 
Patients and Methods: Peripheral blood was obtained from 
106 patients (Crohn’s disease (CD) n=49, ulcerative colitis 
(UC) n=57) and healthy controls (n=19). Disease activity 
was scored using the modified Truelove Witts (MTWSI) 
for UC and the Harvey Bradshaw severity indices (HBSI) 
for CD. FACS analysis was used to identify, enumerate and 
phenotype DC. DC were also cultured and stimulated with 
CpG ODN 2006 or LPS. 
Results: IBD patients in remission (PDC UC: 0.39%, CD: 
0.35%, MDC-1 UC: 0.23%, CD: 0.22% of PBMC) have 
slightly lower numbers of circulating DC compared with 
healthy controls (PDC 0.41%, MDC-1 0.25% of PBMC). In 
acute flare-ups IBD patients experience a significant drop 
of DC (PDC UC: 0.04%, CD: 0.11%, MDC-1 UC: 0.11%, 
CD: 0.14% of PBMC) that correlates with disease activity 
(Correlation Coefficients: PDC MTWSI: 0.93, HBSI: 0.79; 
MDC-1 MTWSI: 0.75, HBSI: 0.81). Moreover, both 
express α4β7-integrin and display an immature phenotype, 
which rapidly changes upon culture and stimulation.  
Conclusion: IBD patients lack immature blood DC during 
flare-ups which possibly migrate to the gut. An aberrant 
response to microbial surrogate stimuli suggests a disturbed 
interaction with commensals. Correspondence to 
daniel.baumgart@charite.de 
 
4.32 
BACTERIAL INFECTION IN MULTIPLE DRUG 
RESISTANCE DEFICIENT (MDR1A-/-) MICE RE-
SULTS IN COLITIS CHARACTERIZED BY DYS-
PLASIA AND IS ASSOCIATED WITH INCREASED 
EXPRESSION OF C-MYC AND INTERLEUKIN-1ΑΒ 
Lillian Maggio-Price1, Brian Iritani2, Helle Bielefeldt-
Ohmann3, Weiping Zeng2, Piper Treuting2,  1Comparative 
Medicine, University of Washington, Health Sciences 
Center, Seattle, Washington, 98195, 2University of 
Washington, 3Washington National Primate Research 
Center, University of Washington, Seattle, WA, 98195 

Mdr1a-/- mice lack P-glycoprotein and spontaneously 
develop colitis which can be accelerated by Helicobacter 
infection. H.bilis infection produces a rapid, severe colitis 
characterized by hyperplasia, crypt abscesses, and 
inflammation, while we noted that 50% of mdr1a-/- mice 
infected with both H. bilis and H. hepaticus develop colitis 
characterized by low to high grade dysplasia.  In order to 
explore this phenomenon, we followed uninfected and 
Helicobacter-infected mdr1a-/- mice for 35 weeks and 
compared severity of colitis and degree of dysplasia by 
histopathology. Purified colonic epithelial cells were 
examined for changes in expression of c-myc and cytokines 
by real-time PCR.  To decrease bacterial load and increase 
survival of mice with chronic colitis, animals were fed 
medicated chow.  None of the uninfected, broth mice (0/10) 
had any evidence of large bowel neoplasia, while 40% 
(4/10) of H. hepaticus-infected mice showed low & high 
grade dysplasia  and 68% (13/19) of H. bilis/H. hepaticus-
infected mice showed low & high grade dysplasia.  
Epithelial cells from co-infected mdr1a-/- mice showed 
increased expression of the oncogene c-myc (3 fold relative 
to uninfected mdr1a-/-) by realtime PCR.   In addition, 
animals with dysplasia showed increased expression of the 
proinflammatory cytokine interleukin-1 (15-30X relative to 
uninfected wildtype and mdr1a-/-).  The presence of 
differing species of enteric Helicobacter can modulate the 
colitis phenotype and degree of dysplasia which is 
associated with increased expression of c-myc and 
interleukin-1. 
 
4.33 
EXPRESSION AND FUNCTIONAL RELEVANCE OF 
INTESTINAL EPITHELIAL BACTERICIDAL PER-
MEABILITY-INCREASING PROTEIN (BPI). 
Geraldine Canny1, Andreas Lennartsson2, Ofer Levy3, 
Urban Gullberg2, Sean Colgan1,  1Brigham and Women's 
Hospital, Boston, MA, 02115, 2Lund University, Lund, 
Sweden, 3Children's Hospital, Boston 

Epithelial BPI may constitute an important component 
of innate defense. The aim of the current study were firstly, 
to gain insight into the molecular mechanisms of BPI 
expression in mucosal epithelia and also to further explore 
its functional relevance. 

Luciferase promoter constructs of cloned full length 
(1100 bp) and truncated (693 and 222 bp) BPI promoters 
were made and transiently transfected into Caco2 intestinal 
epithelial cells. Expression of minimal BPI promoter 
constructs (222bp) were readily detectable. The 222 bp 
promoter contains binding sites for a number of 
transcription factors and mutations encoding changes to 
binding sites for Sp1/3 and C/EBP revealed that Sp1/3 and 
C/EBP are, at least in part, necessary for basal promoter 
activity.  

We also generated a cell line (Caco2-BPI) which 
stably overexpresses BPI. Significant increases in killing of 
a rough strain of S. typhimurium. were attributable to 
Caco2-BPI compared to wildtype cells. Moreover, 
Salmonella-induced neutrophil transmigration across 
Caco2-BPI cells was significantly diminished compared to 
wild-type Caco2, indicating that BPI enhances bacterial 
killing and attenuates bacterial-elicited signal transduction 
in epithelia.  
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4.34 
HELICOBACTER INFECTION TO ELUCIDATE 
THE ROLE OF MHC CLASS II AND DENDRITIC 
CELLS IN INFLAMMATORY BOWEL DISEASE IN 
CD11C TRANSGENIC/MHCII/RAG2 DEFICIENT 
(CD11CTGRII) MICE 
Lillian Maggio-Price4, Rob Hershberg1, Helle Bielefeldt-
Ohmann2, Weiping Zeng3, Carol Ware4,  1Dendreon 
Corporaton, 3005 1st Ave, Seattle, Washington, 98121, 
2Washington National Primate Research Center, University 
of Washington, Seattle, Wa, 98195, 3University of 
Washington, Seattle, Wa, 98195, 4University of 
Washington 
The CD4+CD45RBhigh adoptive transfer (AT) and 
Helicobacter models have been used to understand the role 
of T cells and bacteria in colitis.  To understand the role of 
MHC Class II antigen processing in IBD, we generated a 
transgenic model in which Class II expression is directed to 
dendritic cells via the CD11c promoter on a Class II-/- 
genetic background.  CD11cTgClass II-/- mice were 
backcrossed onto Rag2-/- mice to eliminate regulatory T 
and B cells; CD11cTgRII mice were used as recipients in 
an AT assay using H. bilis to trigger disease.  Two replicate 
experiments were done using mice.  Mice were orally given 
Hb (2x10e6) or broth 1 week prior to AT of 2x10e5 
CD4+CD45RBhigh cells.  Experimental groups (n=5-13) 
comprised CD11cTgRII mice+Hb+AT, CD11cTgRII +Hb, 
CD11cTgRII +AT and nTg controls.  Large bowel was 
graded histopathologically (maximum path score=80).  
CD11cTgRII mice infected with Hb+AT had the most 
severe colitis (mean score=57.7) and were similar to 
positive control Rag2-/- mice (mean score=55.3).  
CD11cTgRII mice given AT alone (mean score 8.8) or Hb 
alone (mean 19.6) had colitis that was significantly less 
severe (p=0.004, p=0.005, respectively).  These studies 
demonstrate the role of dendritic cells, Class II, T cells, and 
bacteria in the pathogenesis of IBD.  Notably, Hb triggered 
mild colitis in nTg CD11cTgRII mice in the absence or 
presence of AT cells (mean scores=10.8 and 11.8), 
demonstrating that Helicobacters can trigger disease in 
animals lacking both T and B cells, and Class II expression.  
Studies were funded by NIH R01 DK056204-07 
 
4.35 
INTESTINAL LACTOBACILLUS REUTERI-BASED 
COMBINATION THERAPY DIRECTLY MODU-
LATES MUCOSAL PRO-INFLAMMATORY CYTO-
KINE PRODUCTION IN IL-10-DEFICIENT MICE. 
James Versalovic1, Jeremy Andrew Pena1, Arlin B. 
Rogers2, Zhongming Ge2, James G. Fox2,  1Baylor College 
of Medicine/Texas Children's Hospital, 6621 Fannin St, 
Houston, TX, 77030, 2Div. of Comparative Medicine, 
Massachusetts Institute of Technology, 77 Massachusetts 
Ave, Cambridge, MA, 02139 
Lactobacillus reuteri is the only known commensal 
Lactobacillus common to mice and humans and represents 
a probiotic model organism. L. reuteri clones with 
cytokine-inhibitory activity may have anti-inflammatory 
effects in the intestine. We investigated the probiotic 
activities of TNF-α inhibitory Lactobacillus clones in a 
pathogenic bacterium-induced murine colitis model. 

Methods: Murine-derived Lactobacillus clones 
including L. reuteri were selected for their ability to inhibit 
TNF-α secretion by stimulated RAW 264.7 macrophages in 
cell culture. Interleukin-10 (IL-10)-deficient mice were pre-
colonized with a Lactobacillus reuteri/paracasei probiotic 
regimen and challenged with pathogenic Helicobacter 
hepaticus. Ten weeks post-oral gavage, the severity of 
typhlocolitis was assessed by histologic examination of the 
cecocolic region. Intestinal pro-inflammatory cytokine 
responses were evaluated by real-time quantitative RT-PCR 
and immunoassays, and levels of intestinal Lactobacillus 
and H. hepaticus  were evaluated by real-time quantitative 
PCR.  

Results: Intestinal colonization by TNF-α-inhibitory 
L. reuteri/paracasei clones diminished typhlocolitis in H. 
hepaticus-challenged IL-10-deficient mice. Net colonic IL-
12 transcript and LPS-induced mucosal TNF-α levels were 
reduced in L. reuteri/paracasei treated animals independent 
of H. hepaticus levels.  

Conclusions: In H. hepaticus-challenged IL-10-
deficient mice, mouse intestine-derived L. 
reuteri/paracasei clones demonstrated direct mucosal anti-
inflammatory effects independent of pathogen antagonism. 
 
4.36 
BROMELAIN DECREASES SEVERITY OF INFLAM-
MATORY BOWEL DISEASE IN IL-10 DEFICIENT 
MICE 
Laura P Hale, Marcia R Gottfried,  Department of 
Pathology, Duke University Medical Center, Box 3712 
DUMC, Durham, NC, 27710 

Background: Bromelain is a natural proteinase 
product that specifically removes certain cell surface 
molecules and affects leukocyte activation and cytokine 
production in vitro. Oral bromelain has been anecdotally 
reported to induce remission of ulcerative colitis in two 
patients whose disease was refractory to multi-agent 
medical therapy.  

Methods: C57BL/6 IL-10 deficient mice were treated 
orally with bromelain or vehicle (water) once daily from 5 
to 29 wks of age. IL-10 deficient mice with established 
colitis following exposure to piroxicam were also treated 
once daily with bromelain or vehicle (100 mg/ml 
NaHCO3). Inflammation was rated histologically using a 
scale that incorporates mucosal hyperplasia, leukocyte 
infiltration, and the % of colon involved by these changes 
(maximum score = 75).  

Results: IL-10 deficient mice treated with 5 mg 
bromelain/day for 24 wks developed significantly less 
spontaneous colon inflammation than control mice (mean 
histologic score ± SEM = 15±3 vs. 29±5 at age 29 weeks; 
p=0.04). Bromelain treatment of IL-10 deficient mice with 
established colitis also decreased colonic bleeding and 
gross and histologic colon inflammation (mean histologic 
score ± SEM = 16±2 on day 16 of treatment vs. 32±6 for 
vehicle-treated mice).  

Conclusions: Oral bromelain markedly decreases 
colonic inflammation in IL-10-deficient mice. The use of 
oral proteinases to locally modify inflammation in the gut 
deserves further study as a potential new therapy for IBD.  
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4.37 
REFERENCE THERAPIES IN MURINE CD4+CD45RB 
INDUCED COLITIS. 
Donna Shows1, Avery Brewer2, Andrew Welcher3, Fiona 
Day2,  1Inflammation, Amgen, 1201 Amgen Court West, 
Seattle, WA, 98119, 21201 Amgen Court West, Seattle, 
WA, 3One Amgen Center Drive, Thousand Oaks, CA, 
91320 
Ulcerative Colitis (UC) and Crohn's Disease (CD) are 
collectively referred to as inflammatory bowel disease 
(IBD).  These heterogeneous disorders arise from unknown 
pathogenesis that involves elements of genetics and 
environment. 
Clinical therapies rely on the use of corticosteroids to 
induce remission.  These agents inhibit the production of 
inflammatory lipids and cytokines, thus decreasing 
inflammatory infiltrates in the gastrointestinal tract.  A 
common immunosuppressive agent, dexamethasone 
(DEX), has been shown to inhibit disease in several rodent 
models of IBD.  
T cell costimulatory molecules are known to be upregulated 
in inflammation.  One of the costimulatory molecules, 
CTLA4, inhibits T cell activation by competing with CD28 
for binding to B7 family members on antigen presenting 
cells.  CTLA4.Fc has shown effectiveness in clinical trials 
of RA and psoriasis, as well as in mouse models of IBD. 
Given these preliminary data from colitis, we wished to 
examine whether dexamethasone or CTLA4.Fc could be of 
use as a positive control reagent to alter disease in our IBD 
model.  Colitis was induced in scid hosts who received 
sorted CD4+CD45RBhi T cells.  Adoptive transfer 
recipients (ATRs) were treated with DEX or various doses 
of CTLA4.Fc or in a late dosing regimen (from four weeks 
post-transfer) with a moderate dose of CTLA4.Fc. 
Maintenance of DEX or CTLA4.Fc treatment each 
modified elements of disease for CD4+CD45RBhi hosts.  
Use of DEX was effective at altering but not preventing 
disease as evidenced by decreased systemic inflammation 
and increased survival.  Hosts treated with CTLA4.Fc 
experienced greatly improved health in all symptoms and 
parameters surveyed. It has been recommended that 
CTLA4.Fc be used as a reference standard for the 
elimination or prevention of disease in this T cell induced 
model of IBD. 
 
4.38 
APOLIPOPROTEIN A-IV INHIBITS EXPERIMENTAL 
COLITIS IN MICE 
Thorsten Vowinkel1, Theodore J. Kalogeris2, Mikiji Mori1, 
Christian F. Krieglstein3, Janice Russell1, Richard H. 
Turnage2, W. Sean Davidson4, Patrick Tso4, D. Neil 
Granger1,  1Department of Molecular and Cellular 
Physiology, LSUHSC Shreveport, 1501 King's Highway, 
Shreveport, LA, 71130, 2Department of Surgery, LSUHSC 
Shreveport, 1501 King's Highway, Shreveport, LA, 71130, 
3Department of General Surgery, University of Muenster, 
Waldeyerstrasse 1, Muenster, 48149, Germany, 
4Department of Pathology and Laboratory Medicine, 
University of Cincinnati, 231 Albert Sabin Way, 
Cincinnati, OH, 45267-0529 
The anti-atherogenic properties of apolipoprotein A-IV 
(apo A-IV) suggest that this protein may act as an anti-

inflammatory agent. We examined this possibility in a 
mouse model of acute colitis. Mice consumed 3% dextran 
sulfate sodium (DSS) in their drinking water for 7 days, 
with or without daily intraperitoneal injections of 
recombinant human apo A-IV. Apo A-IV but not apo A-I 
significantly and specifically delayed the onset, and 
reduced the severity and extent of DSS-induced 
inflammation, as assessed by clinical disease activity score, 
macroscopic appearance and histology of the colon, and 
tissue myeloperoxidase activity.  Intravital fluorescence 
microscopy of colonic microvasculature revealed that apo 
A-IV significantly inhibited DSS-induced leukocyte and 
platelet adhesive interactions. Furthermore apo A-IV 
dramatically reduced the upregulation of P-selectin on 
colonic endothelial cells during DSS-colitis. Apo A-IV 
knockout mice exhibited a significantly greater 
inflammatory response to DSS than their wild type 
littermates; this greater susceptibility to DSS-induced 
inflammation was reversed upon exogenous administration 
of apo A-IV to knockout mice. These results provide the 
first direct support for the hypothesis that apo A-IV is an 
endogenous anti-inflammatory protein, an effect that likely 
involves inhibition of P-selectin mediated leukocyte and 
platelet adhesive interactions. 
 
4.39 
AMELIORATION OF DEXTRAN SODIUM SULFATE-
INDUCED COLITIS BY AN ORALLY ACTIVE SMALL 
MOLECULE INHIBITOR OF MACROPHAGE 
MIGRATION INHIBITOR FACTOR, AVP-13748 
Wenbin Ying, Xiaorong Li, Robiel Baclig, Wolfgang 
Scholz, Sunil Kumar KC, Jagadish Sircar,  Drug Discovery, 
Avanir Pharmaceuticals, 11388 Sorrento Valley Road, 
Suite 200, San Diego, CA, 92129 
Macrophage migration inhibitory factor (MIF) is a 
pleiotropic cytokine, endocrine factor and enzyme that is 
crucial in regulating immune-mediated diseases.  
Neutralizing anti-MIF antibodies prevent the development 
of colitis and reduce established disease activity in mice, 
and MIF -/- mice fail to develop chronic colitis. We have 
identified small molecule inhibitors of MIF that block the 
biological activity of MIF in several in vitro assays.  AVP-
13748, the prototype of a series of compounds, inhibits 
MIF, in an assay using LPS-stimulated THP-1 cells, with 
an IC50 of 80 nM. The compound interacts specifically 
with MIF to induce a conformational change that results in 
loss of biological activity of MIF in vitro and inhibit the 
production of multiple pro-inflammatory cytokines.  Oral 
administration of AVP-13748 prior to LPS challenge shows 
a dose dependent inhibition of TNF-α serum levels and a 
concurrent increase of IL-10.  Encouraged by these results, 
we investigated the effect of this molecule in a model of 
experimental mouse colitis induced by dextran sodium 
sulfate.  AVP-13748 significantly reduced the severity of 
inflammation, as measured by clinical signs and 
histological scoring, and also reduced colonic TNF-α levels 
as well as serum MPO levels in a prophylactic treatment 
mode.  Moreover, in a therapeutic model, AVP-13748 was 
given 5 days post disease induction, and was also 
efficacious in reducing inflammation, albeit to a lesser 
extent.  This is the first example of a small molecule MIF 
inhibitor that is orally active in a model for Inflammatory 
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Bowl Disease and it can provide a starting point for the 
development of novel anti-inflammatory agents.  
 
4.40 
ACUTE COLITIS INDUCTION BY OIL OF MUSTARD 
AND CORRECTION BY A CANNABINOID RE-
CEPTOR AGONIST. 
Edward S. Kimball, Jeffrey Palmer, Paul Wade , Pamela 
Hornby,  Enterology Research, J&J Pharm Research and 
Development, Welsh and McKean Roads, PO Box 0776, 
Spring House, PA, 19477 
Oil of mustard (OM) is a potent neuronal activator that 
when given intracolonically rapidly promotes visceral 
hyperalgesia.  The extent to which this agent is also pro-
inflammatory in the GI tract is not known, and we 
investigated colitis induction after intracolonic OM 
administration to mice.   Mice (CD-1) were given a single 
administration of  0.5% OM in 50 uL of 30% ethanol. Body 
weight losses peaked at day 3 (10.6 + 2.8 %) and returned 
to normal by day 7.  Similarly, OM treated animals 
developed a severe colitis that was maximum at day 3, and 
was essentially absent by day 14.   At day 3 there was colon 
shrinkage (2.8 + 0.5 cm), colon thickening and wet weight 
increases (160 + 40 mg), and diarrhea ( score = 2.6 + 0.2; 
maximum = 3). In the distal colon there was evident 
inflammation, macroscopic damage and histological 
evidence of  epithelial and smooth muscle destruction. 
Cannabinoid receptor signalling blocks OM-induced 
neuronal stimulation (Pain, 99: 546, 2002)) and its absence 
is associated with exacerbated experimiental colitis 
development (J. Clin. Invest., 113: 1202, 2004). Consistent 
with these reports, the mixed CB1/CB2 agonist, WIN 
55212-2, (2.5 mg/kg per day, ip), significantly reduced OM 
–induced colon weight gain (73 + 14%), colon shrinkage 
(61 + 17%), colon damage score (55 + 10%) and diarrhea 
scores (76 + 13%).   These findings indicate that neuronal 
activation can engender a severe inflammatory response in 
the large intestine and lends support to the emerging idea 
that cannabinoid receptors mediate protective mechanisms 
in experimental colitis.  
 
4.41 
DIETARY PHYTOCHEMICALS AS NOVEL THERA-
PEUTICS IN IBD 
Sripathi M Sureban, Nabendu Murmu, Reeti Maheshwari, 
Kumar Bishnupuri, Courtney Houchen, Brian K 
Dieckgraefe, Shrikant Anant,  Internal Medicine, Division 
of Gastroenterology, Washington University School of 
Medicine, 660, S. Euclid Ave, Campus Box 8124, St. 
Louis, Missouri, 63110 
TNF-α is a pro-inflammatory cytokine that plays a major 
role in the pathophysiology of Crohn′s Disease (CD). 
Targeting TNF-α is a treatment strategy. Here we 
determined the mechanism by which two dietary 
phytochemicals, curcumin and galangin regulate TNF-α 
mediated NF-κB activation and downstream gene 
expression. Curcumin and galangin are active ingredients in 
turmeric (Curcuma longa) and siamese ginger (Alpinia 
galanga), respectively. 
Methods: Both in vivo and in vitro experiments were 
carried out. Mice were fed 1% curcumin in diet for one 
week before lipopolysaccharide (LPS, 0.5mg/kg) challenge. 

HCT116 cells were treated with extracts and 
phytochemicals before TNF-α stimulation. Western blot 
and gel shift assays were performed to determine the 
expression of IκB, COX-2 and NF-κB. Real time PCR and 
promoter driven luciferase assays were performed to 
determine IL-8, MIP2 and COX-2 expression. PGE2 and 
IL-8 levels were determined by ELISA. 
Results: Curcumin significantly inhibited in vivo intestinal 
COX-2, PGE2 and MIP2 expression in LPS treated mice. In 
vitro, both curcumin and crude Curcuma longa extracts 
inhibited TNF-α mediated nuclear translocation of NF-κB 
in HCT116 cells resulting in decreased IL-8 and COX-2 
expression. Galangin and crude Alpinia galanga extracts 
also inhibited NF-κB and IL-8 expression. Furthermore, the 
combination of curcumin and galangin was synergistic in 
reducing TNF-α activity. Both phytochemicals effectively 
inhibit IκB kinase activity. 
Conclusion: Taken together, the data suggest that the 
mechanism of action of the two phytochemicals and the 
crude extracts involves inhibition of TNF-α activity. Thus, 
a combination of these phytochemicals may be a potent and 
effective novel therapeutic strategy for IBD.   
 
4.42 
TREATMENT OF INFLAMMATORY BOWEL DIS-
EASE BY MEMBRANE-ANCHORED PHOSPHO-
LIPASE A2 INHIBITORS LINKED TO GLYCO-
SAMINOGLYCANS: NOVEL MULTI-FUNCTIONAL 
ANTI-INFLAMMATORY DRUGS. 
Marina Kleiman, Miron Krimsky, Larisa Aptekar, Ouri 
Schwob, Moshe Ligumsky, Saul Yedgar,  Department of 
Biochemistry, Hebrew University of Jerusalem, Hebrew 
University-Hadassah Medical School, Jerusalem, Israel 
91120, Jerusalem, 91120, Israel 
Hydrolysis of cell membrane phospholipids by 
phospholipase (PLA2) initiates the production of 
inflammatory lipid mediators, including arachidonic acid 
(AA)-derived eicosanoids, lysophospholipids and PAF. 
Due to their role in IBD, eicosanoid suppression has been 
considered for treatment. However, inhibition of one 
production pathway (e.g., COX) diverts the AA to the other 
(e.g., LOX), and often exacerbates the condition. Hence, 
inclusive control of lipid mediators, by PLA2 inhibition, 
seems preferable for treating IBD.  
In addition, denudation of intestinal epithelia from cell 
surface glycosaminoglycans (GAG) is believed to trigger 
IBD, and their enrichment has thus been proposed for 
treatment.  
Multifunctional anti-inflammatory drugs (MFAID), that 
address both needs, have been designed and synthesized in 
Yedgar’s lab, by linking PLA2inhibiting lipids to GAG. 
The MFAIDS, given IP, IV or orally, are found effective in 
treating animal inflammations, including endotoxin-
induced sepsis, and IBD induced by TNBS, indomethacin 
or DSS, as expressed by survival, histology, clinical 
parameters, and biochemical markers (cytokines, PLA2, 
eicosanoids).  
Current therapies usually address a single, presumably 
central, inflammatory mediator. However, growing 
evidence shows that tissue injury involves the synergism of 
a number of mediators. The MFAID control the production 
of a host of inflammatory mediators, and thus introduce a 
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novel therapeutic approach and drug prototype for 
treatment of IBD. 
 
4.43 
CARBON MONOXIDE GAS MEASUREMENT; AP-
PLICATION TO HUMAN AND RODENTS 
Hisato Tsuboi, Yuji Naito, Tomohisa Takagi, Kazuhiro 
Katada, Yutaka Isozaki, Masaaki Kuroda, Toshimitu 
Okuda, Satoshi Kokura, Hiroshi Ichikawa, Norimasa 
Yoshida, Toshikazu Yoshikawa,  Kyoto Prefectural 
University of Medicine, Kawamachi Hirokoji,Kamigyo-ku, 
Kyoto, 602-8566, Japan 
Aims: There are only a few reports in regard as intestinal 
luminal gas. Heme oxygenases (HOs) are the rate-limiting 
enzymes in heme degradation, catalyzing the cleavage of 
the heme ring to form carbon monoxide (CO), ferrous iron 
and biliverdin. Inducible form of heme oxygenase (HO-1) 
is induced and may play a protective role in the process of 
inflammation. Recently we have developed a new portable 
gaschromatography, and applied to the measurent of CO 
gas in intestinal lumen. Materials and methods: The 
simultaneous analysis of intestinal luminal gas (CO, 
hydrogen (H2), methane (CH4)) were performed under 
Trilyzer mBA-3000 (gas chromatography with semi 
conductor detector, Taiyo Inc. Osaka). Acute colitis was 
induced with dextran sulfate sodium (DSS) in male 
BALB/c mice with/without receiving 25mg/kg i.p. of zinc 
protoporphyrin IX (ZnPP), an HO inhibitor, daily. For 
clinical trial, human colonic gas was collected under 
colonoscopy. Results: In intestine of mouse and human, 
CO, H2 and CH4 were detectable at 0.1 ppm order. After 
DSS administration, intestinal CO was markedly increased. 
The increases of CO in DSS colitis were significantly 
inhibited in ZnPP-treated group. The levels of CO gas were 
0.6ppm in healthy volunteers, and these levels were not 
significant differences among several parts of the large 
intestine. The CO levels in patients with ulcerative colitis 
were significantly higher than those of healthy volunteers.  
Conclusion: These results indicate that CO derived from 
heme oxygenase may play a protective role in the intestinal 
inflammation.  
 
4.44 
CTLA-4-IG ABROGATES TNBS COLITIS 
Gregory J Gurtner, Thomas M Ogel, Suzanne R 
Schloemann, Keely G McDonald, Rodney D Newberry, 
William F Stenson,  Division of Gastroenterology, 
Washington University School of Medicine, Box 8124, 660 
South Euclid Ave, St. Louis, Missouri, 63110 
Background: CTLA-4-Ig is a biological agent consisting 
of the extracellular domain of Cytotoxic T cell Late 
Antigen - 4 (CTLA-4) fused to the Fc region of IgG. 
CTLA-4-Ig potentially promotes tolerance both via 
costimulatory blockade as well as through the induction of 
indoleamine 2,3-dioxygenase (IDO) in professional antigen 
presenting cells (APCs) like dendritic cells.  
Objectives: We sought to determine if CTLA-4-Ig 
administration could abrogate trinitrobenzene sulfonic acid 
(TNBS) colitis, and if so, to determine if IDO played a role 
in this process.  
Methods:  Intra-rectal TNBS and intra-peritoneal CTLA-4-
Ig were administered to SJL/J mice along with a specific 

IDO inhibitor.  Clinical and histological criteria were 
assessed to determine colitis severity. IDO protein and 
mRNA expression were assessed by western blotting and 
real time PCR respectively.  
Results: We found that CTLA-4-Ig induced IDO in 
cultured LPMNCs as well as in the murine colon after 
systemic administration. Colonic IDO induction by CTLA-
4-Ig was associated with an induction of IFNγ mRNA. 
Intra-peritoneal CTLA-4-Ig administration prior to TNBS 
administration significantly abrogated colitis both clinically 
and by histological criteria. Mice treated with CTLA-4-Ig 
and TNBS had a 100% survival rate and a significant 
reduction in colonic TNFα mRNA expression regardless of 
IDO inhibition. IDO inhibition with 1-methyl-tryptophan 
(1mT), however, prevented colitis abrogation by CTLA-4-
Ig both clinically and by histological criteria, and decreased 
colonic TGFβ mRNA expression.  
Conclusion: This study suggests that CTLA-4-Ig promotes 
tolerance in TNBS colitis both via IDO induction as well as 
through costimulatory blockade, and suggests a potential 
therapeutic role for CTLA-4-Ig in the treatment of IBD.  
 
 
 
 
 
 
5.1 
LEUKOCYTE, PLATELET AND ENDOTHELIAL 
CELL INTERACTIONS IN INTESTINAL INFLAM-
MATION 
D. Neil Granger, ,  Molecular & Cellular Physiology, LSU 
Health Sciences Center, 1501 Kings Highway, Shreveport, 
Louisiana, 71130-3932 
The microcirculation plays an important role in the 
recruitment of different circulating blood cells into the 
inflamed intestine. This role is achieved through 
phenotypic changes in vascular endothelium that lead to a 
more pro-adhesive surface and which allows for blood cell 
attachment and extravasation. A variety of endothelial cell 
adhesion molecules, including P- and E-selectins, ICAM-1, 
VCAM-1 and MAdCAM-1 are upregulated on the surface 
of endothelial cells in the gut microcircualtion and these 
glycoproteins can mediate the recruitment of diverse cell 
populations, including neutrophils, T-lymphocytes, and 
platelets. A consequence of these responses is that vascular 
endothelial cells assume both an inflammatory and 
thrombogenic phenotype.  In human and experimental IBD, 
platelets circulate in an activated state and more readily 
form aggregates with leukocytes. Platelets represent an 
important source of inflammatory mediators and can 
modulate the activation state of inflammatory cells as well 
as endothelial cells. Experimental evidence indicates that 
the increased thrombogenic potential in IBD is related to 
disease severity and is linked to the adhesion and activation 
of leukocytes in the gut microcirculation.  
REFERENCES 
1. Shigematsu T, Specian RD, Wolf RE, Grisham MB, 

Granger DN. MAdCAM mediates lymphocyte-
endothelial cell adhesion in a murine model of chronic 

5.0 INNATE RESPONSES IN INFLAM-
MATORY BOWEL DISEASE: ROLE 
OF THE VASCULATURE 
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colitis. Am J Physiol Gastrointest Liver Physiol. 
281:G1309-15, 2001  
Molecular determinants of leukocyte recruitment in 
experimental IBD. 

2. Cooper D, Russell J, Chitman KD, Williams MC, 
Wolf RE, Granger DN. Leukocyte dependence of 
platelet adhesion in postcapillary venules. Am J 
Physiol Heart Circ Physiol. 286(5):H1895-900, 2004 
Demonstrates interactions between adherent platelets 
and leukocytes. 

3. Granger DN, Vowinkel T, Petnehazy T. Modulation of 
the inflammatory response in cardiovascular disease. 
Hypertension. 43:924-31, 2004 
Overview of mechanisms regulating leukocyte and 
platelet recruitment in microcirculation. 

 
5.2 
RECIPROCAL CONTROL OF CD8 T CELL HOMING 
BY DENDRITIC CELLS. 
J. Rodrigo Mora, Ulrich H. von Andrian,  The CBR 
Institute for Biomedical Research, Harvard Medical 
School, 200 Longwood Ave., Boston, MA, 02115 
In order to accomplish their functions, T cells must leave 
the blood and reach the different tissues in the body. The 
integrin   α4β7 and the chemokine receptor CCR9 are 
essential for efficient T cell migration into the small 
intestine lamina propria.  On the other hand, E- and P-
selectin ligands and the chemokine receptors CCR4 or 
CCR10 are required for T cell homing into the skin.  We 
have shown that T cells activated by dendritic cells (DC) 
from gut-associated lymphoid tissues, like Peyer’s patches, 
express α4β7, CCR9, and present gut-tropism.  More 
recently, we have demonstrated that, reciprocally, CD8 T 
cells activated by DC from cutaneous-draining lymph 
nodes express the skin homing receptors E- and P-selectin 
ligands, CCR4, interact more efficiently with dermal 
microvessels, and accumulate in inflamed skin.  This 
selective imprinting of T cell homing was independent of 
Th1/Th2 cytokines or of some particular DC subpopulation. 
Furthermore, re-activation of effector/ memory CD8 T cells 
with an already committed skin- or gut-homing phenotype, 
by using either DC from gut- or cutaneous-associated 
lymphoid tissues respectively, reverted significantly their 
homing commitment.  Thus, tissue-specific T cell homing 
potential is a dynamic property feasibly modified in a 
reciprocal fashion by DC from skin- and gut-associated 
lymphoid tissues. 
Supported by a Pew Fellowship and NIH grants HL62524, 
HL54936, HL56949 
REFERENCES 
1. von Andrian, U. H. & Mackay, C. R. T-cell function 

and migration. Two sides of the same coin. N. Engl. J. 
Med. 343, 1020-1034 (2000) 
A well-written and comprehensive review about T 
cell homing and migration. 

2. Shortman, K. & Liu, Y. J. Mouse and human dendritic 
cell subtypes. Nature Rev. Immunol. 2, 151-161. 
(2002) 
A good review about DC subpopulations and 
function in mice. 

3. Mora, J. R. et al. Selective imprinting of gut-homing T 
cells by Peyer’s patch dendritic cells. Nature 424, 88-
93 (2003) 
The first demonstration that DC can specifically 
imprint tissue-specific homing potential on T cells. 

 
 
 

 
 
 
8.2 
BACTERIAL-HOST INTERACTIONS IN THE 
MDR1A-/- MODEL OF INTESTINAL INFLAM-
MATION 
Robin G Lorenz, Barbara A McCracken, Vance J 
McCracken, Reed A Dimmitt,  Pathology, University of 
Alabama at Birmingham, 845 19th Street South BBRB 730, 
Birmingham, AL, 35294-2170 
Inflammatory bowel diseases (IBD) are characterized by 
chronic intestinal inflammation.  This persistent 
inflammation is the result of poorly controlled mucosal 
immune responses to normal intestinal microbiota.  The 
mechanisms that initiate this aberrant response are not well 
elucidated, however the disruption of epithelial barrier 
function appears to play a role in many animal models of 
disease.  We have utilized the p-glycoprotein deficient 
murine model of IBD to investigate the role of epithelial 
barrier function in intestinal inflammation.  P-glycoprotein 
is an adenosine triphosphate-binding cassette transporter 
expressed in the intestine.  It functions to pump foreign 
chemical, as well as naturally occurring microbial products, 
out of intestinal epithelial cells.  The use of this murine 
model has resulted in the discovery that loss of p-
glycoprotein expression leads to both a physical and a 
functional change in epithelial barrier function.  This 
alteration leads to an enhanced immune response to 
bacterial antigens and a loss of intestinal homeostasis, 
which ultimately results in severe intestinal inflammation.  
Supported by the National Institute of Health (DK059911) 
and the American Cancer Society (MBC-103126). 
REFERENCES 
1. Strober, W., I. J. Fuss, and R. S. Blumberg. 2002. The 

immunology of mucosal models of inflammation. 
Annu Rev Immunol 20:495-549.   
An excellent review of the current animal models of 
IBD. 

2. Panwala, C. M., J. C. Jones, and J. L. Viney. 1998. A 
novel model of inflammatory bowel disease: mice 
deficient for the multiple drug resistance gene, mdr1a, 
spontaneously develop colitis. J Immunol 161:5733-
5744.   
The first description of development of intestinal 
inflammation in the p-glycoprotein deficient mouse. 

3. Ho, G. T., F. M. Moodie, and J. Satsangi. 2003. 
Multidrug resistance 1 gene (P-glycoprotein 170): an 
important determinant in gastrointestinal disease? Gut 
52:759-766.   

8.0 BACTERIAL/HOST 
INTERACTIONS IN THE 
PATHOGENESIS OF IBD 
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A recent review of the role of p-glycoprotein in 
normal intestinal function and in susceptibility to 
intestinal disease. 

 
8.3 
CROHN'S DISEASE-ASSOCIATED BACTERIA: LES-
SONS FROM P. FLUORESCENS PFIT (I2 PROTEIN) 
Jonathan Braun,  Pathology and Laboratory Medicine, 
UCLA School of Medicine, 13-222 CHS, MC 173216, Los 
Angeles, CA, 90095-1732 
Immune colitis of the mouse, and probably Crohn’s disease 
(CD) in the human, involves aberrant mucosal 
inflammation directed to members of the commensal 
enteric microbiota. Model studies in the mouse indicate that 
there is an exquisite matching of selected bacterial taxa 
with host genetic susceptibility traits in the formation of 
colitis. Conversely, analysis of human CD reveals apparent 
non-selectivity, including mucosal adherence by diverse 
bacterial taxa, and diverse anti-microbial specificities of 
serum antibodies.  Among several explanations, we 
considered that the pathobiology of host-microbial 
interaction in CD would be clarified by identification of 
discriminating bacterial species pertinent to patient subsets 
in the CD population.  Using representational difference 
analysis of mucosal CD biopsies, we identified a bacterial 
sequence (I2) in approximately 50% of active CD lesions. 
I2 proved to originate from the pfiT gene of P. fluorescens, 
and encodes a CD4+ T cell superantigen that promotes 
IFN-g production in colitis-susceptible mouse strains .  
Whereas P. fluorescens is not colitigenic in common mouse 
IBD models, anti-I2 antibodies identify a subset of human 
CD patients distinguished by greater disease severity, 
independence from CARD15 genetic susceptibility, and 
responsiveness to fecal diversion. The latter is notable 
because of the minimal capacity of Pseudomonadacae for 
enteric colonization, suggesting that host susceptibility 
traits permitting increased levels of lumenal bacterial 
products (such as the immunoactive pfiT), or the host 
response they elicit, may be a non-invasive pathogenetic 
mechanism in certain CD patients. γ 
REFERENCES 
1. Rath, H. C., Schultz, M., Freitag, R., Dieleman, L. A., 

Li, F., Linde, H. J., Scholmerich, J., and Sartor, R. B. 
(2001). Different subsets of enteric bacteria induce 
and perpetuate experimental colitis in rats and mice. 
Infect Immun 69, 2277-2285.  
Distinct bacteria are competent to elicit disease in 
various forms of genetic host susceptibility to 
immune colitis 

2. Landers, C. J., Cohavy, O., Misra, R., Yang, H., Lin, 
Y. C., Braun, J., and Targan, S. R. (2002). Selected 
loss of tolerance evidenced by Crohn's disease-
associated immune responses to auto- and microbial 
antigens. Gastroenterology 123, 689-699.   
A careful population analysis reveals heterogeneity 
in bacterial recognition by CD patients 

3. Wei, B., Huang, T., Dalwadi, H., Sutton, C. L., 
Bruckner, D., and Braun, J. (2002). Pseudomonas 
fluorescens Encodes the Crohn's Disease-Associated 
I2 Sequence and T-Cell Superantigen. Infect Immun 
70, 6567-6575.   
Description of the I2 gene and its bacterial species 
origin. 

 
 
 
 
 
9.2 
ANTI-ADHESION THERAPY IN THE TREATMENT 
OF IBD 
Julián Panés, Josep M Piqué,  Gastroenterology, Hospital 
Clínic Barcelona, Villarroel 170, Barcelona, 08036, Spain 
The localization of leukocytes to inflammatory areas is a 
finely regulated event that has key implications in the 
pathogenesis, diagnosis and treatment of IBD. A major 
effort has been directed towards identifying and 
characterizing the adhesion glycoproteins that enable 
leukocytes to bind to vascular endothelial cells. Expression 
of endothelial adhesion molecules, including selectins and 
members of the immunoglobulin superfamily, is increased 
in intestinal microvessels in active IBD. Detection of 
upregulated adhesion molecules can be used to define areas 
of inflammation by imaging techniques. Drugs that 
specifically target adhesion molecules involved in 
leukocyte recruitment are effective in the treatment of 
intestinal inflammation. Experimental studies have shown 
that blockade of VLA-4, VCAM-1, and P-selectin afford 
significant amelioration of intestinal inflammation. In 
experimental models, response to adhesion molecule 
blockade varies according to the type of inflammatory 
intestinal condition. In humans VLA-4 
immunoneutralization has been shown to be effective in 
inducing remission in Crohn’s disease, but no data is 
available for ulcerative colitis. Experimental and clinical 
controlled trials comparing the effectiveness of different 
strategies of CAM blockade are warranted. This therapeutic 
approach has to be compared with current therapeutic 
modalities. Spported by Grant SAF2002/02211 From 
Ministerio de Ciencia y Tecnologia. Spain. 
REFERENCES 
1. M Sans, J Panés, E Ardite, et al. VCAM-1 and ICAM-

1 mediate leukocyte-endothelial cell adhesion in 
TNBS-induced colitis. Gastroenterology 1999; 
116:874-83. 

2. M Sans, A Salas, A Soriano, et al. Differential role of 
selectins in experimental colitis. Gastroenterology 
2001; 120:1162-72. 

3. Ghosh S, Goldin E, Gordon FH, et al. Natalizumab for 
active Crohn’s disease. N Engl J Med 2003;348:24-32. 

 

9.0 NEW THERAPEUTIC STRATEGIES 
IN THE TREATMENT OF IBD 
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