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T.1. Suppression of LPS-induced NFκB and p38 MAPK 
Activation by FK506 Ameliorates Murine Colitis

Takuya Yoshino, Hiroshi Nakase, Kayoko Matsumura,  
Shuji Yamamoto, Yasuhiro Takeda, Satoru Ueno, Norimitsu Uza, 
Tsutomu Chiba
Kyoto University, Japan

Background: FK506 is a novel immunomodulator that is cur-
rently used for the prophylaxis of organ rejections, autoim-
mune diseases, and inflammatory bowel diseases. However, 
the mechanism of the immunosuppressive effects of FK506 on 
macrophage is unclear. We investigated the effect of FK506 on 
macrophage of IL10 KO mice and the direct effect of FK506  
on immune-mediated colitis by rectal administration. Meth-
ods: (1) Peritoneal macrophages of IL10 KO mice were stimu-
lated with LPS and FK506 for 24 hours, and the production of  
IL-12p40, TNFα, and IL-6 in supernatant were measured by 
ELISA. (2) We investigated whether FK506 affects NFκB and p38 
MAPK activation pathways in macrophage of IL10 KO mice. (3) 
To evaluate the direct effect of FK506 on colonic inflammation 
of IL10 KO mice, rectal administration of FK506 was performed 
three times in a week. After 2 weeks, histological evaluation and 
the gene expression of inflammatory cytokines (IL-12p40 and 
TNFα) in colonic mucosa were evaluated by RT-PCR. Results: (1) 
The production of IL-12p40, TNFα, and IL-6 were significantly 
decreased in supernatant from peritoneal macrophages treated 
with FK506 compared to non-treated cells. (2) Pretreatment of 
FK506 suppressed LPS-induced phosphorylation of both NFκB 
and p38 MAPK in peritoneal macrophage. (3) Histological score 
was significantly decreased in mice treated with FK506 than in 
those with PBS. (4) The gene expression of IL-12p40 and TNFα 
in colonic mucosa were significantly decreased in mice treated 
with FK506 compared to those with PBS. Conclusion: We firstly 
demonstrated the immunosuppressive effects of FK506 on mac-
rophage, by which immune-mediated colonic inflammation was 
attenuated. Blockade of activation of NFκB and p38MAPK by 
FK506 could be one possible mechanism for reducing intestinal 
inflammation.

T.2. Differences on the Mechanisms of Inflammation Control 
During the Development of Colitis in IL-10 Deficient Mice Kept 
Under SPF or Conventional Environments

Elisabet Pedrosa1, Violeta Lorén1, Eduard Cabré3, Miquel Gassull2, 
Josep Mañé1

1Institut d’Investigació Germans Trias i Pujol, Badalona, Spain; 
2CIBERehd, Badalona, Spain; 3Hospital Universitari Germans Trias i 
Pujol, Badalona, Spain

The “hygiene hypothesis” relates the incorrect maturation of the 
immunological response to a greater susceptibility of develop-
ing inflammatory bowel disease. IL10 -/- mice develop colitis of 
different degree of severity according to the environment. Objec-
tive: to assess the immunological changes of the intraepithelial 

and lamina propria compartments on a spontaneous colitis 
model. Methods: Twelve wild type (WT) mice and 24 IL10-/-  
mice (4 weeks old) were maintained under SPF conditions. 
After four weeks, half of them were transferred to a conven-
tional environment. Mice were sacrificied at 12 weeks of age to 
assess morphologic changes, hystologic lesion and incidence of 
colitis. Immunohistochemical analyses for apoptosis, TLR2 and 
MyD88 were performed. Phenotype, and intraepithelial (IEL) 
and lamina propria (LPL) lymphocyte apoptosis were analyzed 
by flux cytometry. TLR2 and TLR9 expression by real-time PCR 
was also determined. Results: IL10-/- mice kept under conven-
tional environment showed a greater incidence of colitis (66% vs 
50%) and their lesions were significantly more severe than colitic 
animals kept under SPF environment (p=0.009). The IEL activity 
was significantly higher in both environments (CD3 increase + 
decreased apoptosis); however, LPL only showed a relevant activ-
ity under conventional environment. A significant increase in 
TLR2 and TLR9 was shown in IL-10-/- when compared to WT 
mice. Immunohistochemistry demonstrated the loss of TLR2 
and MyD88 in the lesioned areas. Conclusions: IL10 deficiency 
does not prevent the inflammation control of LPL in an envi-
ronment almost deployed of antigens (in number and variety) 
such as SPF. The activation of the TLR-MyD88 pathway in SPF is 
probably one of the involved mechanisms by which LPL control 
inflammation, maintaining the barrier function.

T.3. A Novel Anti-inflammatory Role of TNFα in Intestinal 
Inflammation by Inducing Local Glucocorticoid Synthesis

Mario Noti, Nadia Corazza, Thomas Brunner
Pathology, Bern, Switzerland

TNFα is a cytokine with prominent pro-inflammatory activities 
in a variety of diseases, including inflammatory bowel disease. 
However, there is increasing evidence for anti-inflammatory 
actions of TNFα. In contrast, glucocorticoids are steroid hor-
mones with potent anti-inflammatory properties, at least in 
part also by regulating the expression and action of TNFα. Here 
we report that TNFα induces the extra-adrenal production of 
immunoregulatory glucocorticoids in the intestinal mucosa dur-
ing experimental inflammatory bowel disease. Absence of TNFα 
results in lack of colonic glucocorticoid synthesis and exacerba-
tion of dextran sodium sulfate- and oxazolone-induced colitis. 
TNFα seems to promote local steroidogenesis by directly induc-
ing steroidogenic enzymes in intestinal epithelial cells. Critically, 
therapeutic administration of TNFα restores glucocorticoid syn-
thesis in oxazolone-induced colitis and ameliorates intestinal 
inflammation. These data describe a novel anti-inflammatory 
role of TNFα in the pathogenesis of inflammatory bowel disease 
via the induction of local steroidogenesis.
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T.4. Gene Expression Profiles Differentiate Pathological 
Outcomes of Johne’s Disease: An Infectious Model of 
Inflammatory Bowel Disease

Mark Robinson, Frank Griffin
University of Otago, Dunedin, New Zealand

The gastrointestinal immune response is unique in its oppos-
ing goals of tolerating food antigens and commensal microflora 
versus the need to activate strong immune responses to control 
pathogenic infections. When this immunological balance is 
upset chronic diseases such as inflammatory bowel disease (IBD) 
can develop. Using an experimental infection model of IBD in 
red deer (Cervus elaphus), we studied the immune responses 
during the different pathological states of disease. Johne’s dis-
ease is a chronic IBD of ruminants caused by Mycobacterium 
avium subspecies paratuberculosis (MAP). A broad spectrum 
of pathological outcomes are observed following experimental 
infection with MAP ranging from clearance or containment of 
bacteria through to excessive inflammation and unrestrained 
bacterial growth causing death in clinically diseased animals. 
Gene expression profiling of peripheral blood mononuclear cells 
and gut-associated lymphatic tissues has shown an association 
between uncontrolled Th1 and Th17 responses and gut immun-
opathology. In animals with contained infection an association 
of Treg and Th2 immune responses in balancing the immune 
responses has been observed, challenging the dogma that Th2 
responses in Johne’s disease are characteristic of severe disease. 
These immune profiles provide novel diagnostic markers for the 
different pathological states of Johne’s disease and other inflam-
matory bowel diseases.

T.5. Capsaicin-induced Ablation of the Enteric Afferent Nerves 
Protect SCID Mice Against T Cell-induced Chronic Colitis

Nanna Kristensen1, Monika Gad1, Anders Pedersen1, Carmen de 
Felipe Fermandez2, Mogens Claesson1

1University of Copenhagen, Copenhagen, Denmark; 2Universidad 
Miguel Hernandez, Alicante, Spain

It has become increasingly clear that the enteric nervous system 
is highly involved in controlling and modulating immune 
and inflammatory processes in the gut. Previous studies have 
demonstrated that capsaicin sensitive nerves play a protec-
tive role under the conditions of acute experimentally induced 
colitis, but also, that neurotoxic doses of capsaicin may promote 
repair under particular experimental conditions or at particular 
anatomical sites. We have studied the effect of neurotoxic doses 
of capsaicin on the development of chronic colitis in the SCID 
mouse transfer model. We find that systemic capsaicin treatment 
of SCID mice completely abolishes the colitis-inducing effect of 
transferred CD4+CD25- T cells. Thus intact transient receptor 
potential vanilloid (TRPV1) receptors expressed by nociceptive, 
supstance-P containing nerve fibers are mandatory for the devel-
opment of T cell transfer colitis. T cells obtained from capsaicin-
protected mice produced much less cytokine than SCID mice 
with colitis. We also find evidence for that intrarectal exposure to 

capsaicin may reduce disease symptoms. Pointing to an impor-
tant role for the enteric afferent nerve system in controlling 
chronic inflammation and suggest the possibility that locally 
applied neurotoxic doses of capsaicin or similar high affinity 
TRPV1 agonists may show beneficial effects in the human forms 
of inflammatory bowel disease.

T.6. A Crucial Role for Herpes Virus Entry Mediator-mediated 
Stimulatory Signals in Murine Colitis

Corinne Schär, Stefanie Hiltbrunner, Bettina Ernst, Manfred Kopf, 
Nicola Harris
Federal Institute of Technology Zürich, Schlieren, Switzerland

The recently identified TNF superfamily member TNFSF14 
(LIGHT) is over-expressed in inflamed biopsies from inflam-
matory bowel disease (IBD) patients, however its role in the 
pathogenesis of colitis is unknown. We have investigated the 
role of LIGHT and its receptor Herpes virus entry mediator 
(HVEM) using two different models of experimental colitis in 
mice. HVEM-/- mice were resistant to DSS-induced colonic 
inflammation and exhibited severely attenuated pro-inflamma-
tory cytokine and chemokine production by innate cells within 
the colon. HVEM-/- CD4+ T cells were also unable to mediate 
colitis following their transfer into immuno-deficient hosts and 
hosts exhibited strongly reduced pro-inflammatory cytokine 
production. These data indicate that HVEM co-stimulatory 
signals, most likely delivered by LIGHT, are essential for the 
activation of innate immune and CD4+ T cells during experi-
mental colitis. Thus selective blockade of HVEM stimulatory 
signals may represent an attractive therapeutic approach for the 
treatment of IBD.

T.7. T Cell-associated L-selectin (CD62L) and β7 are Required 
for Inducing and Suppressing Chronic Gut Inflammation

Matthew Grisham, Dmitry Ostanin
LSU Health Sciences Center, Shreveport, LA

The objective of this study was to assess the importance of 
both T cell-associated CD62L and β7 for inducing as well as 
suppressing gut inflammation in the T cell transfer model of 
chronic colitis in mice. We found that transfer of wild type (WT) 
CD4+CD45RBhigh (naive) T cells into RAG-1-/- mice induced 
robust colitis at 8 wks (mean histological score±SEM: 13.2±0.6) 
whereas transfer of CD62L-/-xβ7-/- double deficient (DKO)  
T cells induced little or no disease at 8 wks (2.9±0.7) post-trans-
fer. Total numbers of CD4+ T cell numbers were reduced in the 
colonic lamina propria (LP) of DKO→RAG-/- vs. WT→RAG-1-/- 
mice at both time points however intracellular staining revealed 
that both LP CD4+ DKO and WT T cells produce significant 
amounts of IFN-γ and IL-17 at 8 wks. Analysis of CFSE-labeled 
WT or DKO T cells transferred into RAG-1-/- mice revealed that 
although fewer DKO T cells migrated into the MLN and colonic 
LP, the proliferative profiles of both T-cell populations were simi-
lar. In addition, we found that co-transfer DKO regulatory T cells 
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(Tregs; CD4+CD25+) with naïve WT T cells did not suppress the 
induction of colitis (histological score±SEM: 10.4±1.6) whereas 
co-transfer of WT Tregs suppressed the development of disease 
(histological score±SEM: 4.6±1.6). Taken together, our data sug-
gest that both CD62L and β7 are required for the induction and 
for suppression of chronic colitis. Furthermore, we demonstrate 
that the naïve DKO T cells are unable to induce disease because 
of defects in trafficking rather than defects in T cell activation.

T.8. IL-7Rα Expression on CD4+ T Cells is Essential for the 
Development of Colitis

Tamako Shinohara1, Takanori Kanai2, Kaori Kameyama1,  
Yasuhiro Nemoto1, Naoya Sakamoto1, Teruji Totsuka1,  
Ryuichi Okamoto1, Kiichiro Tsuchiya1, Tetsuya Nakamura1,  
Mamoru Watanabe1

1Tokyo Medical Dental University, Tokyo, Japan; 2Keio University School 
of Medicine, Tokyo, Japan

Introduction: IL-7 has recently emerged as a key cytokine involved 
in controlling the homeostatic survival of memory CD4+ T cells. 
Also, we previously demonstrated that IL-7 is essential for the 
development and persistence of chronic colitis as a survival factor 
of colitogenic memory CD4+ T cells. However, IL-7Rα is expressed 
not only on CD4+ T cells, but also on various other cells, such as 
other hematopoietic cells, fibroblasts, and epithelial cells. Thus, we 
have attempted to reveal whether the crucial influence of IL-7/IL-
7R signal for the development of colitis is mainly led by CD4+ T 
cells, or by other IL-7Rα expressing cells. Methods: We isolated 
splenic (SP) CD4+CD25- T cells from IL-7Rα-/- mice or wild type 
(WT) SP CD4+CD25- T cells as positive control, and transferred 
them into RAG2-/- mice. As negative control, we transferred (WT) 
SP CD4+CD25+ T cells in addition to (WT) SP CD4+CD25- T 
cells. Each group was assessed 10 weeks after transfer. Results: The 
mice transferred with IL-7Rα-/-CD4+CD25- T cells did not show 
the sign of colitis both in clinical and histological aspects. The 
number of memory CD4+ T cells in colonic lamina propria (LP) 
and SP of IL-7Rα-/-CD4+CD25- transferred mice were less than 
those of positive control. LP CD4+ T cells of IL-7Rα-/-CD4+CD25- 
transferred mice produced almost no cytokines, while those of WT 
CD4+CD25- transferred mice produced Th1 or Th17 cytokines. 
Conclusions: We have shown the fact that IL-7Rα expression on 
CD4+ T cell is essential for the development of colitis in this model. 
This finding suggests that IL-7Rα on CD4+ T cells is the most 
important target in IL-7/IL-7R signal blocking therapy.

T.9. T Cell Regulation of Neutrophil Infiltrate at the Early 
Stages of a Murine Colitis Model

Pieter van Lierop, Colin de Haar, Sabine Middendorp,  
Dicky Lindenbergh-Kortleve, Ytje Simons-Oosterhuis,  
Johanna Escher, Janneke Samsom, Edward Nieuwenhuis
ErasmusMC-Sophia Children’s Hospital, Rotterdam, Netherlands

Background and Aims: T cells are a main target in 
inflammatory bowel disease. T cell suppressors may inhibit 

T cell-dependent production of pro-inflammatory media-
tors as well as innate immune cell function. E.g., these drugs 
may impair innate cell recruitment and activation through 
inhibition of T cells or act independent of T cell modulation. 
We explored the extent of immune modulation by the T cell 
inhibitor tacrolimus in murine colitis. Methods: We induced 
TNBS colitis in WT and RAG2-deficient mice and deter-
mined the effects of Tacrolimus by histological scores and 
weight loss. We further characterized the inflammation using 
immunohistochemistry and by analysis of isolated intestinal 
leukocytes at various stages of disease. Results: Tacrolimus 
treated WT mice were less sensitive to colitis and had fewer 
activated intestinal T cells. T cell inhibition was associated 
with diminished neutrophil recruitment at the early stages 
of disease. In agreement, immunohistochemistry demon-
strated that tacrolimus inhibited production of neutrophil 
chemoattractants CXCL1 and CXCL2. In T cell deficient mice, 
tacrolimus did not affect the severity of TNBS colitis or num-
bers of intestinal neutrophils. Conclusion: Both the innate 
and the adaptive mucosal immune system contribute to TNBS 
colitis. Tacrolimus suppresses colitis through inhibition of  
T cell activation and by suppression of T cell-mediated recruit-
ment of neutrophils.

T.10. IL-13 Orchestrates Resolution of Inflammation in 
Chronic Experimental Colitis

Stefan Fichtner-Feigl1, Warren Strober2, Hans Jürgen Schlitt1

1University of Regensburg, Regensburg, Germany; 2National Institutes of 
Health, Bethesda, MD

To investigate the value of TLR signaling during chronic intes-
tinal inflammation we analyzed chronic TNBS-colitis with 
intestinal fibrosis in BALB/c mice. The characteristic Th17 
response plateaued at 7–9 weeks and then declined in concert 
with the subsidence of the inflammation and the appearance 
of IL-13. We therefore addressed the mechanism by which 
IL-13 production leads to control of Th17 inflammation in 
this model. We could show that TLR signaling is regulated 
by glycogen synthase kinase 3 beta (GSK3beta). This kinase, 
when present in an active state, facilitates TLR-mediated NF-
kappaB activation and inflammatory cytokine production. 
On the other hand, this pattern is reversed when GSK3beta is 
present in an inactive state. In terms of mechanistic studies, we 
showed that IL-13 induces GSK3beta inactivation through the 
IL-13Rα1 and activation of STAT6. To prove that GSK3beta is 
involved in the regulation of TLR signaling in chronic TNBS 
colitis, we showed that inhibition of GSK3beta activation pre-
vented subsidence of inflammation in the terminal phase of 
chronic TNBS-colitis. In summary, these findings suggest that 
chronic intestinal inflammation is orchestrated by a succession 
of cytokines that ultimately results in IL-13 production and 
subsequent resolution of the inflammation through modula-
tion of TLR signaling.
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T.11. The Preventive Role of Pulverized Konjac Glucomannan 
(PKGM) on Oxazolone-induced Colitis in Mice

Toshiko Onitake, Yoshitaka Ueno, Shinji Tanaka, Rie Hanaoka, 
Kyoko Yoshioka, Tsuyoshi Hatakeyama, Shiro Oka, Shigeto Yoshida, 
Toru Hiyama, Masanori Ito, Yasuhiko Kitadai, Masaharu Yoshihara, 
Michihiro Hide, Kazuaki Chayama
Hiroshima University, Hiroshima, Japan

Background and Aim: Konjac is a glucomannan-rich Japanese 
traditional food. Pulverized Konjac glucomannan (PKGM) has 
recently been demonstrated to prevent both plasma IgE eleva-
tion and developing dermatitis in a model of atopic dermatitis. 
In this study, we investigated the role of PKGM in oxazolone 
(OXA)-induced colitis in mice. Methods: C57BL/6 mice were 
fed by control food, PKGM and re-granulated PKGM (g-PKGM) 
2 weeks before inducing colitis by OXA. Body weight, colon 
length, and histological change of the colon were examined. 
Mononuclear cells were purified from spleen and mesenteric 
lymph nodes (MLN), and stimulated with LPS or PMA + iono-
mycin. TNF-α, IFN-γ, and IL-4 levels in the supernatant were 
measured by ELISA. Results: PKGM-fed mice showed the 
improvement of body weight loss, shortening of colon length, 
and histological inflammation. TNF-α production in PKGM-fed 
mice was significantly lower than that in control mice in MLN 
and spleen. Likewise, IL-4 level was significantly lower in spleen 
of PKGM-fed mice than in control and g-PKGM mice. PKGM 
mice demonstrated significantly lower IL-4/IFN-γ ratio in spleen 
compared with control mice. Conclusion: These results suggest 
that PKGM may prevent mice from developing OXA-induced 
colitis by modulating Th1/Th2 ratio.

T.12. IEX-1 Deficiency Protects from Colonic Inflammation 
and Cancer in Mice

Irina Ustyugova, Mei Wu
Massachusetts General Hospital/Harvard Medical School, Boston, MA

IEX-1 (Immediate Early response gene X-1) is a stress-inducible 
gene involved in growth control, regulation of apoptosis, and 
intracellular ROS homeostasis. To address its physiological role 
in colitis and colorectal cancer, newly developed IEX-1-deficient 
(IEX-1 KO) mice were subjected to dextran sulfate sodium (DSS)-
induced colitis and azoxymethane (AZO)/repetitive DSS colorec-
tal cancer model. Surprisingly, IEX-1 KO animals were protected 
from colitis induced by 5% DSS ingestion and developed signifi-
cantly fewer colorectal tumors. Analysis of colon homogenates 
and intestinal intraepithelial lymphocytes (IELs) from IEX-1 KO 
and WT animals treated with DSS for 3 days revealed a 3-fold 
increase in IL-17 levels in the absence compared to the presence of 
IEX-1, concomitant with increased levels of CD3-positive IL-17-
producing cells in the mice. In parallel, apoptotic rates of CD3+ 
T cells were also elevated 2.5 times. We suspect that an increase 
in apoptosis of Th1 cells as well as in production of IL-17 by Th17 
and gammadelta T cells both contribute to the protection. There-
fore, inhibition of IEX-1 expression may represent a novel strategy 
for colitis treatment and colon cancer prevention.

T.13. Heme Oxygenase Regulates the Intestinal Inflammation 
via the Regulation of Th1/Th2 Cytokines

Tomohisa Takagi, Yuji Naito, Katsura Mizushima, Tatsushi Omatsu, 
Ikuhiro Hirata, Osamu Handa, Nobuaki Yagi, Satoshi Kokura,  
Hiroshi Ichikawa, Toshikazu Yoshikawa
Kyoto Prefectural University of Medicine, Kyoto, Japan

Aims: Heme oxygenase-1 (HO-1) has been shown to mediate 
antioxidant, anti-inflammatory, and anti-apoptotic functions 
as well as the regulation of vascular tone in several experimen-
tal models. The present study investigated the possible role of  
HO-1 in dextran sodium sulfate (DSS)-induced intestinal mucosal 
injury. 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 cal-
culated score based on changes in body weight, stool consistency, 
and intestinal bleeding. Colonic mRNA expression for HO-1 and 
IFN-gamma as Th1 cytokine and IL-4, IL-10 as Th2 cytokines, 
were measured by RealTime-PCR at different points after DSS 
induction. The expression of t-bet and GATA3 was also evaluated 
by RealTime-PCR and western blotting. Moreover, we evalu-
ated the enhancement by treatment of an HO-1 inhibitor, ZnPP  
(25 mg/kg i.p., daily). Results: After DSS administration, DAI 
score and expression of HO-1 mRNA were increased in time 
dependent manner. Expression of IFN-gamma and IL-4, L-10 
mRNA also was increased after DSS administration. Administra-
tion with ZnPP enhanced the increase in DAI score. The increases 
in the expression of IFN-gamma were enhanced in ZnPP-treated 
group. The increases in the expression of IL-10 were inhibited in 
ZnPP-treated group. Furthermore, ZnPP treatment attenuated 
the expression of GATA3, but not the expression of t-bet. Con-
clusion: 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.

T.14. Neonatal Model of Bone Marrow Reconstitution-
Identifying the Critical Cell Type for Colitis Development in 
FVB.mdr1a-/- Mice

Elizabeth Staley, Reed Dimmitt, Randy Bullock, Robin Lorenz
1University of Alabama Birmingham, Birmingham, AL

P-glycoprotein (P-gp) is the product of the multi-drug resistance 
gene (MDR). P-gp is an ATP-dependent transmembrane pump 
which extrudes substrates from the intracellular environment. 
It is expressed on the apical surface of epithelial cells and cells of 
a hematopoetic lineage. Studies of IBD patients indicate a cor-
relation between MDR polymorphisms and diminished P-gp 
function. Conventionally housed FVB.mdr1a-/- mice develop 
spontaneous colitis at an early age. Previous studies utilizing 
bone marrow chimeras indicated colitis was contingent upon 
P-gp deficiencies in innate cell populations. However, as adult 
FVB.mdr1a-/- demonstrate altered expression of inflammatory 
genes prior to colitis development; we hypothesized that these 
adult FVB.mdr1a-/- would not be appropriate models to study 
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the cell type critical for colitis development. Therefore, we devel-
oped a neonatal model of reconstitution. FVB.mdr1a-/- pups 
were lethally irradiated, and reconstituted with stem cells from 
FVB.mdr1a-/- or FVB/N mice. Mice were followed for colitis 
development and real-time PCR was used to calculate colonic 
gene expression. FVB.mdr1a-/- reconstituted with stem cells 
from FVB.mdr1a-/- mice demonstrated 100% mortality, stunted 
growth curves and up-regulation of colonic IL17, IFNγ and IL1β. 
Animals reconstituted with cells from FVB/N animals demon-
strated 20% mortality. Surviving animals demonstrated normal 
growth curves and were histologically free of colitis. Supported-
NIH Grants T32A107051, P01 DK071176 and the UAB Digestive 
Diseases Research Development Center Grant #P30 DK064400.

T.15. Distinct Roles for CXCR6+ and CXCR6- CD4+ T Cells in 
Pathogenesis of Chronic Colitis

Daisuke Takahashi1, Yasushi Mandai3, Koji Hase2, Toru Sato3, 
Masashi Ebisawa1, Tatsuro Katsuno3, Hiroshi Ohno2

1Yokohama City University, Yokohama, Japan; 2RIKEN, Yokohama, 
Japan; 3Chiba University, Chiba, Japan

Colitogenic CD4+ T cells play a central role in the development 
of inflammatory bowel diseases (IBDs) via vigorous production 
of IFN-γ and IL-17A. To better characterize the colitogenic CD4+ 
T cells, we examined their expression of CXCR6, a chemokine 
receptor expressed upon activation in T and NKT cells. We 
found that approximately 90% of colonic lamina propria CD4+ 
T cells expressed CXCR6 in CD45Rbhi-tansferred mouse colitis 
model. Concomitantly, its ligand CXCL16 was upregulated in the 
inflamed intestinal mucosa of mouse colitis model and human 
IBD patients. Although both CXCR6+ and CXCR6- CD4+ T cells 
in the lamina propria showed the CD62LloCD44hiIL7Rα+ effec-
tor memory phenotype, only CXCR6+ population abundantly 
produced IFN-γ and IL-17A. Nevertheless, retransfer of lamina 
propria CXCR6+CD4+ T cells into RAG-1-/- mice failed to induce 
colitis with no expansion of transferred T cells. In contrast, 
retransfer of CXCR6-CD4+ T cells gave rise to colitis similar to 
the CD45Rbhi-tansferred model, with their phenotypic change 
into CXCR6+ Th1 and Th17 cells in colonic lamina propria. These 
data suggest that CXCR6+CD4+ T cells function as terminally dif-
ferentiated effector T cells, whereas CXCR6-CD4+ T cells serve as 
colitogenic memory T cells that could be responsible for persist-
ent and/or recurrent inflammatory response in the colon.

T.16. Interleukin-19 Protects Mice from Innate-mediated 
Colonic Inflammation

Yasu-Taka Azuma, Yukiko Matsuo, Mitsuru Kuwamura, Hidemitsu 
Nakajima, Tadayoshi Takeuchi
Osaka Prefecture University Graduate School of Life and Environmental 
Science, Sakai, Japan

Inflammatory bowel disease results from chronic dysregulation of 
the mucosal immune system involving aberrant activation of innate 
and adaptive immune responses. Here, using gene-targeting, we 
have identified a novel role for interleukin (IL)-19 as a regulator in 
colonic inflammation. We initially investigated the susceptibility 

of IL-19 deficient mice to the development of DSS-induced acute 
colitis by analyzing mortality, the disease activity index (DAI), and 
histology of the distal colon. IL-19 deficient mice showed severe 
mortality on administration of 3% DSS in drinking water for 7 days. 
In accordance with the observed difference in survival, IL-19 defi-
cient mice showed much more severe weight loss compared with 
WT control mice. IL-19 deficient mice had a significantly higher 
DAI score compared with WT control mice on day 4 to day 8 after 
DSS administration. We next show that distal colon of IL-19 defi-
cient mice produced extremely high levels of IFN-gamma, IL-1beta, 
IL-6, IL-12, TNF-alpha and KC on day 5 after DSS administration, 
indicating inflammatory cytokines and chemokine production are 
controlled by IL-19 in vivo. Our findings indicate that IL-19 has pre-
viously undocumented roles in the protection of mucosal epithelial 
cells and the elimination of acute inflammation in the colon.

T.18. EBI3 Regulates Protective Intestinal Immune Responses 
in Experimental and Spontaneous Colitis

Stefan Wirtz1, Richard Blumberg2, Markus Neurath1

1University of Mainz, Mainz, Germany; 2Harvard Medical School, 
Boston, MA

EBI3 is as part of IL-27 and IL-35 involved in the regulation of 
immune responses. Since EBI3 and the IL-27/IL-35 partner subu-
nits p28 and p35 have been shown to be upregulated in IBD, we 
evaluated here the contribution of EBI3 expression to disease in 
experimental and spontaneous colitis. First, we analyzed EBI3-/- 
mice in the DSS colitis model. Interestingly, wasting disease, colono-
scopic and histological inflammation scores and as a result mortality 
was significantly higher in the EBI3-/- group. A multicytokine analy-
sis with organ cultures and isolated LP and MLN cells showed a 
strongly increased expression of TH 17 related cytokines including 
IL-17A, IL-17F and GMCSF in the gut of EBI3-/- with colitis. Next 
we crossed EBI3-/- mice to a strain with a conditional ablation of 
STAT3 in myeloid cells, a well established model for spontaneous 
colitis due to deregulated activation of innate immune cells. These 
double deficient mice developed early very severe signs of intestinal 
inflammation, produced high levels of proinflammatory cytokines 
in the gut and all died before reaching an age of 10 weeks, whereas 
EBI3 expressing control mice survived several month longer. These 
results from both colitis models suggest that EBI3 cytokines are 
crucial regulators of immune cell activation in the gut.

T.19. Role of Secretory Antibodies and Commensal Microbiota 
in DSS-induced Colitis

Alexander Erofeev1, Dag Henrik Reikvam1, Peter Gaustad2,  
Krzysztof Grzyb2, Frode Jahnsen2, Anders Sandvik1,  
Finn-Eirik Johansen1

1Centre for Immune Regulation, University of Oslo, Oslo, Norway; 
2Rikshospitalet, Oslo University Hospital, Oslo, Norway

Inflammatory bowel disease (IBD) is a complex disorder where 
epithelial integrity, intestinal microbiota, and host immune 
system contribute to disease development. To investigate the role 
of secretory antibodies in IBD, colitis was induced in polymeric 
Ig receptor (pIgR)-/- and wt mice by dextran sodium sulfate 
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(DSS). Animals were monitored daily for body weight, rectal 
bleeding, diarrhea, and general signs of morbidity. We found that 
DSS-treated pIgR-/- mice displayed greater loss of bodyweight 
and had severe clinical illness compared to similarly treated wt 
animals. To determine the role of intestinal microbiota, mice 
were depleted for commensals with broad-spectrum antibiotics 
for 10 days prior to colitis induction and throughout the experi-
ment. Depletion was verified by bacteriologic analysis of colonic 
feces. The effect of depleting the intestinal microbiota depended 
on the DSS-dose: at low concentration (1.5% DSS) all morbidity 
ceased, whereas at moderate concentration (2.0% DSS) a dif-
ferent phenotype of morbidity, which was attenuated by oral 
LPS treatment, appeared in commensal-depleted animals. Thus, 
the pIgR or secretory antibodies contribute to protection of the 
colonic mucosa against DSS-induced epithelial injury. Intestinal 
bacteria and /or their products play a pathogenic role at low 
DSS concentration, but a protective role at higher concentrations  
of DSS.

T.20. Increased Susceptibility of Germ-free Mice to Dextran 
Sodium Sulfate (DSS)-induced Colitis

Angelica Vieira, Juliana Gonçalves, Caio Fagundes, Leda Vieira, 
Jacques Nicoli, Mauro Teixeira
Universidade Federal de Minas Gerais, Belo Horizonte, Brazil

Colitis is the inflammation of the colon, caused by an abnor-
mal immune response to gut constituents, including the indig-
enous microbiota. Here, we investigated how germ-free (GF) 
mice respond to Colitis. GF or Conventional mice (CV) were 
given DSS 4% for 7 days for colitis induction. The severity of 
clinical score and the weight loss was greater in GF mice than 
in CV mice after DSS administration. Furthermore, DSS-treated 
GF mice presented reduced leukocyte recruitment and altered 
cytokine production when compared to the CV mice submit-
ted to colitis. At the end of DSS treatments, all GF mice were 
dead while CV presented no lethality. GF mice that received 
CV feces 14 days before DSS treatment (for microbiota reposi-
tion), presented reduced weight loss, minor clinical score and 
decreased lethality rates after colitis induction. Then we assessed 
if LPS injection, one of the major microbial components, could 
revert the susceptible phenotype of GF to DSS administration. 
The results showed that LPS administration induced partial pro-
tection of GF to colitis induction characterized by weight loss 
and death despite of reduced clinical score. Then, these data sug-
gest that continuous stimuli of the commensal microbiota are of 
major importance to host protection to DSS-induced colitis.

T.21. Tumor Necrosis Factor Receptor Signaling in Intestinal 
Epithelial Cells may be Directly Involved in Colitis-associated 
Carcinogenesis

Michio Onizawa1, Takashi Nagaishi2, Takanori Kanai2, Hideo Yagita3, 
Mamoru Watanabe1

1Tokyo Medical and Dental University, Tokyo, Japan; 2Keio University, 
Tokyo, Japan; 3Juntendo University, Tokyo, Japan

Background and Aim: It is unclear whether the TNF signaling 
in intestinal epithelial cells is involved in the development of 
colitis-associated cancer (CAC) in the context of inflammatory 
bowel disease (IBD). To investigate this, we studied the effects of 
anti-TNF mAb in animal models of CAC. Methods and Results: 
Increased TNF expression was observed in the colonic tissues 
from dextran sodium sulfate (DSS) receiving mice. NF-κB path-
way was activated in the epithelia from colitis in association with 
increased expression of TNF receptor (TNFR)2. The silencing 
of TNFR2 in a mouse intestinal cell line resulted in the down-
regulation of myosin light chain kinase, which is responsible to 
the permeability of epithelial barrier. CAC model was induced 
by pretreatment with azoxymethane in DSS-receiving mice. The 
NF-κB pathway was further activated in the tumors in associa-
tion with more upregulated TNFR2 compared to non-tumor 
area. Sequential treatment with an anti-TNF mAb reduced the 
numbers and size of tumors in association with the NF-κB inac-
tivation and restored epithelial tight junction. Conclusions: Our 
studies suggest that the TNFR2 signaling in intestinal epithelial 
cells may be directly involved in the development of CAC, and 
imply that the anti-TNF mAb therapy may prevent from CAC 
in the patients with IBD.

T.22. 15-deoxy-delta12,14-prostaglandin J2 Induces Heme 
Oxygenase-1 and Protects Colonic Mucosa from DSS-
induced Inflammation

Ikuhiro Hirata, Yuji Naito, Tomohisa Takagi, Katsura Mizushima, 
Tatsushi Omatsu, Akihito Harusato, Osamu Handa, Satoshi Kokura, 
Hiroshi Ichikawa, Toshikazu Yoshikawa
Kyoto Prefectural University of Medicine, Kyoto, Japan

Background: 15-deoxy-delta12,14-prostaglandin J2 (PGJ2) 
induces heme oxygenase-1 (HO-1) through the Nrf2-Keap1 
pathway. Carbon monoxide, biliverdin and bilirubin are deg-
radation products of heme, which exert antiinflammation 
and antioxidation. In this study, we investigated the effect of  
PGJ2 and the involvement of HO-1 in acute murine colitis. 
Methods: Acute colitis was induced with 8% DSS in mice.  
PGJ2 was administrated via rectal enema everyday. We deter-
mined the disease activity index (DAI) score based on the stool 
consistency and the levels of intestinal bleeding for each mouse. 
The expression of HO-1 in colonic mucosa was evaluated by  
RT-PCR, western blotting and immunohistochemistry. Thio-
barbituric acid-reactive substances (TBA) and myeloperoxidase 
activity (MPO) were measured as indices of lipid peroxidation 
and neutrophil infiltration, respectively. Pro-inflammatory 
chemokine, KC, was measured by ELISA. We studied the 
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influence of co-treatment with HO-1 inhibitor (zinc protopor-
phyrin IX) or PPAR-gamma antagonist (GW9662). Further-
more, we evaluated the HO-1 inducibility of PGJ2 in RIE cells by 
realtime RT-PCR. Results: PGJ2 enema enhanced the expression 
of HO-1 in colonic mucosa. DAI score, TBA, MPO and KC levels 
were increased by DSS administration for seven days, and how-
ever, all were suppressed by treating with PGJ2. Co-treatment 
with zinc protoporphyrin IX abrogated the effect of PGJ2, but 
not with GW9662. Furthermore, HO-1 expression was enhanced 
by PGJ2 in cultured cells, PPAR-gamma independently. Conclu-
sion: PGJ2 ameliorates DSS-induced colitis through its HO-1 
inducibility. Inducing HO-1 will be a promising approach for 
treating colitis.

T.23. Therapy of Murine DSS Colitis by Mesenchymal Stem 
Cells

Kerstin Flöckner, Sabrina Wiechmann, Martin Zeitz, Lutz Uharek, 
Kathrin Rieger, Jochen Maul
Charité-Universitätsmedizin Berlin, Berlin, Germany

Introduction: Mesenchymal stem cells (MSC) are already stud-
ied in clinical trials for inflammatory bowel disease (IBD), but 
there is limited data on their mode of immunosuppression. Aim: 
Exploring MSC function for IBD therapy in a murine model. 
Material and Methods: Acute DSS colitis was induced in BALB/c 
mice (n=6 to 9 per group). Treatment consisted of 3×106 cultured 
bone-marrow-derived MSC administered intraperitoneally at 
day +4. Therapeutic outcome was assessed by daily monitoring 
of clinical parameters with an objective grading system (murine 
IBD score, range 0–4) and by macroscopic/microscopic patho-
logy at day+8. Results: Administration of MSC prevented weight 
loss (7% vs. 16% w/o MSC; P = 0.018) and resulted in a lower 
IBD score (median 1.0 (range 0–3.3) vs. 3.3 (2–4); P=0.026). 
Reduction of colon length was less pronounced in MSC-treated 
animals (7.7 cm (6.7 cm–8.5 cm) vs. 5.9 cm (5.0 cm–6.8 cm);  
P < 0.05). However, pathologic signs of colitis were less impres-
sive but still present in MSC-receiving animals. Conclusion: DSS 
colitis is a feasible murine model for exploring MSC function 
in IBD therapy. Currently, a detailed analysis of their mode of 
action in vivo is conducted.

T.24. Therapeutic Effects of Exogenous Lysozyme in a 
Porcine Model of Experimental Colitis

Jennifer Kovacs-Nolan, Maggie Lee, Chengbo Yang, Tania Archbold, 
Ming Fan, Yoshinori Mine
University of Guelph, Guelph, ON, Canada

Inflammatory bowel disease (IBD) is a chronic and recurring 
inflammation of the gastrointestinal tract. Recent evidence sug-
gests that altered innate immunity, including defective mucosal 
antimicrobial protein/peptide expression, may contribute to IBD 
pathophysiology. We examined the therapeutic effect of sup-
plementation with lysozyme, a well known antimicrobial pro-
tein, on intestinal inflammation using a porcine model of colitis. 

Acute colitis was induced using dextran sodium sulfate (DSS), 
followed by intra-gastric administration of hen egg lysozyme 
at a dose of 150 mg/kg body weight. Lysozyme administration 
attenuated DSS-induced weight loss and intestinal permeability, 
reduced neutrophil influx, and markedly improved colon histol-
ogy. Moreover, treatment with lysozyme resulted in a signifi-
cant reduction in local expression of inflammatory mediators 
including TNF-α, IL-6, IFN-γ, IL-8, and IL-17, while increasing 
the expression of IL-4, TGF-β, and Foxp3. In order to elucidate 
the mechanisms by which lysozyme reduced colitis symptoms, 
the effects of lysozyme administration on both gut epithelial 
cells and activated immune cells in intestinal inflammation were 
examined. These results suggest that exogenous lysozyme may 
function as a potent anti-inflammatory and immune regulator, 
and may be a novel therapeutic for the treatment of intestinal 
inflammation.

T.25. Possible Role for CCR6 in Regulatory T Cell Function in 
the T Cell-transfer Model of Colitis

Kazuya Kitamura, Joshua Farber, Brian Kelsall
NIAID, NIH, Bethesda, MD

CC chemokine receptor 6 (CCR6) is expressed on most Th17 
cells and subpopulations of γ/δ, NK, Th1, Treg, B, and immature 
dendritic cells. CCR6 expression is increased in colonic tissue 
from humans or mice with intestinal inflammation, however its 
role in disease pathogenesis remains obscure. To address this 
issue, we analyzed the disease course and mucosal T cell phe-
notypes in Rag2-KO mice given CD4+CD45RBhiCD25- T cells 
from wild-type (WT) or CCR6-KO (KO) mice. Mice given KO 
cells had a higher incidence and severity of colitis with increased 
IFN-γ producing cells, compared to the mice given WT cells. 
While equivalent percentages of IL-17-producing cells were 
found in the colitic tissues and MLNs from both groups, the 
frequency of induced CD4+Foxp3+ regulatory T cells (iTregs) 
was decreased in the colon and MLNs in KO group. When nat-
urally occurring CD4+CD45RBloCD25+ Tregs (nTregs) from 
WT or KO mice were co-transferred with WT CD4+CD45RBhi 
T cells, KO nTregs were less capable of suppressing colitis induc-
tion compared to WT nTregs. These data suggest a role for CCR6 
in the trafficking and/or suppressive function of regulatory  
T cells in this colitis model.

T.26. Oral Treatment with Soluble Beta-glucan Protects 
Against Experimental Ulcerative Colitis

Anders Sandvik1, Krzysztof Grzyb2, Dag Henrik Reikvam1,  
Alexander Erofeev1, Espen Baekkevold1, Frode Jahnsen2,  
Finn-Eirik Johansen2

1University of Oslo, Oslo, Norway; 2Oslo University Hospital, Oslo, 
Norway

Background: β-Glucans are glucose polymers with an array of 
stimulatory effects on the immune system although little is known 
about the mechanisms behind the beneficial effects. Objective: To 
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investigate the effect of oral treatment with soluble Saccharomy-
ces cerevisiae-derived β-1,3/1,6-glucan (SBG) on experimental 
ulcerative colitis (UC). Results: Oral SBG administration reduced 
colitis-associated mortality and body weight loss. Furthermore, 
colonic inflammation, tissue damage, colon shortening, thymic 
involution and systemic inflammation was attenuated by SBG 
treatment. SBG administration to control mice increased the 
number of macroscopically visible Peyer’s patches (PP) and the 
cross section area of isolated mesenteric lymph nodes (MLN) 
compared to mice receiving regular drinking water. Moreover, the 
number of proliferating epithelial cells and the size of the prolif-
erative zone were increased compared to controls. Conclusions: 
We demonstrate a beneficial effect of oral SBG administration 
in experimental UC and propose that SBG has a potential as a 
therapeutic agent in IBD management. We suggest that SBG pro-
tects against DSS-induced colitis, in part, by effects on epithelial 
proliferation and intestinal restitution. SBG stimulated expansion 
of PPs and MLNs, key mucosal inductive sites. Our data supports 
the hypothesis that β-glucans may enhance host protection, in 
part, by effects on the mucosal immune system.

T.27. Colitogenic CD4+ T Cells Home to the Large Intestine 
Independent of CCL25/CCR9 Interactions

Marc-Andre Wurbel
Children’s Hospital Boston, Boston, MA

Background: The chemokine CCL25 and its receptor CCR9 
constitute a unique chemokine/receptor pair, which regulates 
trafficking of T lymphocytes to the small intestine under physio-
logical conditions. Objective: In this study we aimed to deter-
mine whether CCL25 is expressed in murine large intestine and 
whether its intestinal expression is required in an experimental 
inflammatory bowel disease (IBD). Method: In order to assess 
whether colitogenic T cells require CCL25/CCR9 interactions 
to induce IBD, we investigated a T cell-dependant large intes-
tinal inflammation. We adoptively transferred either WT or  
CCR9-/- sorted CD45RBhi CD4+ T cells into immunocom-
promised RAG-/- mice to induce IBD or a mixture of WT 
CD45RBhi + WT CD45RBlo CD4+ T cells to prevent the  
disease. Results: RT-PCR analysis showed that CCL25 tran-
scripts are present in WT large intestinal mucosa. We did not 
observe any modulation of CCL25 transcripts in RAG-deficient 
animals that received only CD45RBhi or a mixture of CD45RBhi 
and CD45RBlo CD4+ T cells. Thus, CCL25 expression is not  
up-regulated upon induction or prevention of experimental IBD. 
RAG-deficient mice transferred with either WT or CCR9-/-  
colitogenic T cells develop a severe wasting disease associ-
ated with massive inflammation and leukocyte infiltration to 
the colon. Flow cytometry analysis revealed that both WT and 
CCR9-/- colitogenic T cells home and accumulate in colonic 
lamina propria of immuno-compromised recipient mice and 
that WT colitogenic cells do not up-regulate CCR9 expression. 
Conclusion: Homing of colitogenic T cells to the colon occurs 
independent of CCL25/CCR9 interactions. This suggests that 
different chemokine/receptor pairs might control pathogenic  

T cell trafficking to the large intestine. Supported in part by 
Harvard Digestive Diseases Center, NIH Grant P30 DK34845.

T.28. RELM Proteins Promote Th17 Cell Responses and 
Intestinal Inflammation

Meera Nair1, Yurong Du1, Sean Stevens2, David Artis1

1University of Pennsylvania, Philadelphia, PA; 2Regeneron,  
Tarrytown, NJ

REsistin-Like Molecules RELMα and RELMβ belong to a family 
of secreted mammalian proteins that have potential immunoreg-
ulatory functions. Employing dextran sodium sulfate (DSS) 
as a murine model of intestinal inflammation and repair, we 
observed the recruitment of RELMα-expressing macrophages 
to the inflamed colon and increased expression of goblet cell-
derived RELMβ. Strikingly, mice deficient in RELMα (Retnla-/-) 
or RELMβ (Retnlb-/-) were resistant to DSS-induced inflamma-
tion, exhibiting reduced weight loss and less severe intestinal 
inflammation than wild-type mice. Additionally, in comparison 
to wild-type mice, Retnla-/- and Retnlb-/- mice showed reduced 
expression of CD4+ T cell-derived IL-17. Since DSS-induced 
colitis does not allow tracking of antigen-specific T cells, we are 
employing Citrobacter rodentium infection as a natural model 
of bacterial-induced colitis to test how RELMα and RELMβ reg-
ulate bacterial clearance, pathogen-specific Th17 cell responses 
and intestinal inflammation. Together, these results will provide 
mechanistic insights into the functions of RELMα and RELMβ 
in intestinal inflammation, and their potential as therapeutic 
targets in treatment of intestinal inflammatory disorders.
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