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PL01

THE ANTIMICROBIAL DEFENSE OF
DROSOPHILIA: A PARADIGM FOR INNATE
IMMUNITY

Jules Hoffman

Jules Hoffmann, Institute of Molecular and Cellular
Biology, Strasbourg, France

The Drosophila host defense is a multifaceted process
which involves reprogramming of gene expression, acti-
vation of proteolytic cascades in the blood and uptake of
microrganismsby professionalphagocytes. Most of the
recent studies have focused on challenge-induced expres-
sion of antimicrobial peptides and have addressed the
following questions : (1) which genes are upregulated
during various types of bacterial, fungal or viral infections
and what are their functions? (2),what is the nature of the
intracellular signalling cascades which lead togene tran-
scription during these infections; (3) how does Droso-
phila recognize infections and does it discriminate
between various types of aggressors (e.g. fungal versus
bacterial or viral) to mount an appropriate response.
Over the last ten years we have gained significant insights
into these various aspects and the presentation will review
our current understanding of the Drosophila immune
response and put it into a phylogenetic perspective,
namely by drawing some stringent parallels with the
mammalian innate immune response.

Recent Reviews: Lemaitre B., Hoffmann J.A. The Host
Defense of Drosophila melanogaster. Annu. Rev.
Immunol. 2007, 25: 697-743 Hoffmann, J.A., Ferrandon,
D., Imler, J.L., C. Hetru. Immune Sensing and Signalling
during Bacterial and Fungal Infections in Drosophila.
Natyre Reviews Immunol. 2007, In Press

Contact information: Mr Jules Hoffmann, Jules
Hoffmann, Institute of Molecular and Cellular Biology,
Strasbourg, France
E-mail: jules.hoffmann@academie-sciences.fr

PL02

GENETIC AND ENVIRONMENTAL RISK
FACTORS IN MULTIPLE SCLEROSIS

Lars Fugger

MRC Human Immunology Unit and Department of
Clinical Neurology, Weatherall Institute of Molecular
Medicine, John Radcliffe Hospital, University of Oxford,
UK

There is strong evidence that autoimmunity to myelin
antigens plays a major role in the development of
multiple sclerosis. Several myelin-derived autoantigenic
targets have been described and include myelin basic
protein (MBP), proteolipid protein and myelin oligoden-
drocyte glycoprotein. There has been a particular focus
on MBP for at least two reasons: MBP-specific CD4+ T-
cell receptors (TCRs) have been found in multiple

sclerosis brains, and cells presenting an immunodominant
MBP(85-99) peptide in complex with HLA-DR2b have
been shown to be present in multiple sclerosis lesions.
Also, humanized mice expressing the HLA-DR2b gene
and a human T-cell receptor (TCR) that recognises the
MBP85-99 peptide in the context of HLA-DR2b either
spontaneously or after immunization with MBP85-99
develop experimental autoimmune encephalomyelitis,
which has several features in common with multiple
sclerosis. This talk will focus on, how humanized mice
recently has been used to study the interplay between
genetic and environmental risk factors in multiple scle-
rosis.

Contact information: Dr Lars Fugger, MRC Human
Immunology Unit and Department of Clinical Neurology,
Weatherall Institute of Molecular Medicine, John Radcliffe
Hospital, University of Oxford, UK

E-mail: lars.fugger@molecular-medicine.oxford.ac.uk

S01.1

RHEUMATOID ARTHRITIS; FROM DISEASE TO
GENES AND BACK - FOLLOWING AN
OXIDATION PATH

Rikard Holmdahl

Medical Inflammation Research, Lund University, Lund,
Sweden

To resolve the pathogenic mechanisms of rheumatoid
arthritis (RA) we need to identify the causative genetic
and environmental factors. This has however proven to be
complex, with many factors and genes interacting. Inbred
animals are useful for studies of the identification of
genes associated with complex traits and diseases such as
RA. Animal models offer a possibility to better define the
traits, and to segregate the genes in a controlled way
enabling linkage analysis. There are several arthritis
models, which each may reflect various variants of the
heterogeneity of RA in humans. Examples are collagen
induced arthritis (CIA) and pristane induced arthritis
(PIA), which both fulfills the clinical diagnostic criteria
for RA. Both diseases are genetically complex and the
susceptibility is, as RA, dependent on many polymorphic
genes operating in concert. So far 2 genes in this concert
have been identified; the MHC class II Ab gene in the
mouse (1) and the Ncf1 gene in the rat (2) and in the
mouse (3). The Ncf1 protein is a part of the NADPH
oxidase complex mediating oxidative burst. The discovery
of the Ncf1 polymorphism led to a new proposed pathway
in which oxygen radicals modify antigen presentation and
the resulting activation of autoreactive T cells. Mice with
the deficient Ncf1 allele are more susceptible to CIA, and
also developed a chronic form of arthritis. Interestingly,
the immune response to CII was enhanced by the Ncf1
deficiency linking the Ncf1 pathway to the adaptive
immune response. Oxidation of T cell membranes seem
to be a key event in the pathogenic mechanism as
reduction of T cell membranes induces arthritis in rats
(4). On the basis of these findings a new type of therapy
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has been developed based on agents activating the
NADPH oxidase complex (5).
References
1. Brunsberg et al Eur J Immunol; 1994.
2. Olofsson et al. Nat Genet; 2003.
3. Hultqvist et al. Proc Natl Acad Sci USA. 2004.
4. Gelderman et al.. Proc Natl Acad Sci USA, 2006.
5. Hultqvist M, et al. PLoS Medicine, 2006.

Contact information: Dr Rikard Holmdahl, Lund Medical
Inflammation Research, Lund University, Lund, Sweden
E-mail: Rikard.Holmdahl@inflam.lu.se

S01.2

ENU MUTAGENESIS: UNPICKING THE IMMUNE
SYSTEM

Richard Cornall

Nuffield Department of Clinical Medicine, University of
Oxford, John Radcliffe Hospital, Headington, Oxford, UK

ENU mutagenesis: unpicking the immune system.
Animals with targeted or spontaneous mutations have
been the cornerstones of most of the novel discoveries in
adaptive immunity over the last 20 years. . Much of our
understanding of the immune system rests upon mouse
mutants or variants and rare human disorders, which have
been essential entry points into some of the most
important mechanisms of immune

regulation: for example, H2-restriction and the Ir gene
effect, fas/ gld (cell death), scurfy/IPEX (T-regs), nude/
DiGeorge syndrome (thymus), aire/APECED (negative
selection), and roquin (germinal centres). These pathways
are conserved between mouse and man, and therefore
access to the human and mouse genome sequence now
makes it possible to accelerate the discovery process at a
rate not previously possible. Until recently the rarity of
new genetic variants with phenotypes affecting immune
responses to antigens has been a limiting factor in the
discovery of new pathways. To address this, we have used
ENU mutagenesis to accelerate the rate of single
nucleotide substitutions in mice with screens for heritable
defects in immune regulation. The mutant strains identi-
fied in this way can then become entry points into further
pathways and mechanisms.

Contact information: Professor Richard Cornall, Henry
Wellcome Building for Molecular Physiology, Wellcome
Trust Centre for Human Genetics, Oxford University,
Oxford, UK
E-mail: rcornall@ccmp.ox.ac.uk

S01.3

MYASTHENIA GRAVIS

Angela Vincent

Honorary Consultant in Immunology, Neurosciences
Group, Weatherall Institute of Molecular Medicine,
Department of Clinical Neurology, Oxford, UK

Myasthenia gravis is a prototypic autoimmune disease,
caused in most cases by autoantibodies to the muscle
acetylcholine receptor (AChR) at the neuromuscular
junction. The antibodies reduce the number of AChR
leading to failure of neuromuscular transmission and
muscle weakness. The AChR antibodies as measured in
conventional immunoprecipitation assays are IgG, high
affinity, polyclonal and specific for human AChR. They
reduce the numbers of AChR by antigenic modulation
and by complement-mediated damage to the neuromus-
cular junction.

Myasthenia gravis has a very intriguing relationship with
the thymus gland. In many younger patients, the thymus is
hyperplastic with immune cell infiltrates and germinal
centre formation. Around the germinal centres, within the
medulla, there are rare muscle-like cells called myoid
cells that express AChRs. There are many B cells and
plasma cells and thymic lymphocyte preparations synthe-
sise AChR antibodies. The possibility that the thymic
AChR induces the germinal centre formation and AChR
antibody synthesis is supported by much evidence. Some
patients, however, have thymic tumours and in these the
role of the thymus is less clear. Moreover, older patients
with typical myasthenia usually have thymic tissue which
is normal for their age.

There are up to 20% of myasthenia patients that do not
have the typical AChR antibodies. Some of these have
instead antibodies to muscle specific kinase, a receptor
tyrosine kinase that is restricted to the neuromuscular
junction. The pathogenic mechanisms by which the
antibodies cause disease are not yet clearly identified
and the evidence will be discussed.

Finally, among the patients who have neither AChR nor
MuSK antibodies by conventional testing, we have
evidence for lower affinity antibodies to AChR which
can now be detected using molecular approaches which
will be described.

Contact information: Professor Angela Vincent, Honorary
Consultant in Immunology
Neurosciences Group, Weatherall Institute of Molecular
Medicine, Department of Clinical Neurology, Oxford, UK
E-mail: angela.vincent@imm.ox.ac.uk
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S02.1

THE ROLE OF IL-6 IN INFLAMMATORY
DISEASE AND CANCER

Ashlyn Eaton Bassiri

Centocor Research and Development Inc., IDepartment of
Immunobiology,Radnor, PA, USA

Abstract not available at the time of printing.

Contact information: Dr Ashlyn Eaton Bassiri, Centocor
Research and Development Inc., IDepartment of
Immunobiology, Radnor, PA, USA

S02.2

THE EFFECTS OF MEK INHIBITORS IN
CANCER AND INFLAMMATION

Kevin Koch

Array BioPharma, Boulder, Co, USA

The MEK-ERK pathway is a central signal transduction
pathway, used in normal cells, in cancer cells, and in
inflammatory diseases. In cancer, MEK is down-stream of
Ras and Raf, two molecules often mutated in many
cancers. MEK is activated in numerous inflammatory
conditions, including rheumatoid arthritis, IBD and
COPD. We have developed two potent, selective, ATP-
uncompetitive, MEK1/2 inhibitors and have used these
inhibitors to explore the roles of MEK1/2 in cancer and in
inflammatory diseases.

ARRY-886 (AZD6244) is an inhibitor of MEK1/2
currently in development for cancer. Phase 1 determined
the MSD (100 mg) and the safety of the compound given
continuously. In decreasing frequency, common treat-
ment-related side effects were rash, diarrhea, nausea,
peripheral edema, and vomiting. Paired pre- and post-
dose tumor biopsies showed a reduction in pERK (-83%)
and proliferative index (-46%). The trough plasma
concentration (400 ng/ml) corresponded to ~40% inhib-
ition of pERK. About 45% of pts had stable disease after
2 months. These results demonstrate that ARRY-886
(AZD6244) is well-tolerated, hits its target, and produces
a high incidence of long-lasting stable disease. There are
several on-going Phase 2 studies, in melanoma, colorectal,
lung and pancreatic cancer.

ARRY-162 is another potent, selective MEK 1/2 inhib-
itor, currently in development for inflammatory diseases.
When human whole blood was stimulated with TPA,
ARRY-162 inhibited TNFa, IL-1b and IL-6 (IC50s of 23,
21 and 21 nM, respectively). 50% inhibition of pERK
required 280 nM. ARRY-162 was highly efficacious in
CIA and AIA rat models, with ED50s of 3 and ~10 mg/
kg, respectively. In normal volunteers ARRY-162 was
well-tolerated and there was a dose-proportional increase
in drug exposure. In ex vivo blood samples, there was a
dramatic time- and concentration-dependent inhibition of
TPA-induced TNFa and IL1b. An on-going multiple

ascending dose clinical study is further exploring the
pharmacokinetics, pharmacodynamics and tolerability of
ARRY-162 monotherapy. In addition, we have initiated a
clinical trial designed to evaluate ARRY-162 in combi-
nation with methotrexate in patients with rheumatoid
arthritis.

Contact information: Dr Kevin Koch, Array Biopharma
Inc.Boulder, CO, USA
E-mail: kkoch@arraybiopharma.com

S02.3

ROCK-2 SELECTIVE INHIBITORS FOR THE
TREATMENT OF ONCOLOGY AND FIBROTIC
DISEASE

James Ellis(1), E Kim(1), S McGonigle(1), O
Schueller(1), J Ferkany(1), B Humphreys(2), P
Sweetnam(1)

(1) Surface Logix, Brighton, MA, USA
(2) Renal Division, Department of Medicine, Brigham &
Women:s Hospital, Boston, MA, USA

Rho kinases (ROCK) are involved in many physiological
and pathological processes including smooth muscle
contraction, cytoskeletal arrangement, cell adhesion,
migration and proliferation.ROCKHs prominent role in
cytoskeletal architecture suggests that ROCK inhibitors
should have therapeutic impact in oncology and fibrotic
diseases which require cytoskeletal rearrangement to
progress.We have synthesized small molecule inhibitors of
ROCK which are specific for the ROCK-2 isoform.These
ROCK-2 inhibitors, typified by SLx-2119 and SLx-3060,
are potent (IC50 < 100 nM), selective for ROCK-2 (>100
fold selectivity for ROCK-2 over ROCK-1) and exhibit
good oral bioavailability.This talk will focus on several
areas in oncology and fibrotic disease where the ability to
demonstrate an in vitro effect on the cytoskeleton
translates into activity in the disease model in vivo.SLX-
2119 inhibits cell proliferation and migration in several
tumor cell lines including HT-1080, PANC-1 and MDA-
MB-231. Moreover in xenograft studies using nude mice,
SLx-2119 significantly inhibited tumor growth with these
same cell lines. In liver fibrosis, SLx-2119 prevents the
differentiation of rat primary hepatic stellate cells into
myofibroblasts and inhibits the proliferation of myofi-
broblasts as well as inhibiting hepatic steatosis in an
atherosclerosis model.SLx-3060 is an effective anti-
fibrotic agent in the kidney unilateral urethral obstruction
model and inhibits renal fibroblast differentiation and
proliferation.These data suggest that ROCK-2 selective
inhibition of cytoskeletal modification in key cell types
(e.g. tumor cells, stellate cells and fibroblasts) by
compounds such as SLX-2119 and SLx-3060 will provide
effective treatment for oncology and fibrotic disease.

Contact information: Dr James Ellis, Surface Logix,
Department of Biology, Brighton, MA, USA
E-mail: jellis@surfacelogix.com
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S02.4

THE INTERSECTION OF CANCER AND
INFLAMMATION: EVIDENCE FOR THE ROLE
OF COX-2

Andrew J Dannenberg

Weill Medical College of Cornell University

Cyclooxygenases (COX) catalyze the first step in the
synthesis of prostaglandins (PG) from arachidonic
acid.COX-1 is constitutively expressed.The COX-2 gene
is an immediate early-response gene that is induced by
variety of mitogenic and inflammatory stimuli.Levels of
COX-2 are increased in both inflamed and malignant
tissues.In inflamed tissues, there is both pharmacological
and genetic evidence that targeting COX-2 can either
improve (e.g., osteoarthritis) or exacerbate symptoms
(e.g., inflammatory bowel disease).Multiple lines of
evidence suggest that COX-2 plays a significant role in
carcinogenesis.The most specific data that support a
cause-and effect relationship between COX-2 and
tumorigenesis come from genetic studies.Overexpression
of COX-2 has been observed to drive tumor formation
whereas COX-2 deficiency protects against several tumor
types.Selective COX-2 inhibitors protect against the
formation and growth of experimental tumors.Moreover,
selective COX-2 inhibitors are active in preventing
colorectal adenomas in humans.Increased amounts of
COX-2-derived PGE2 are found in both inflamed and
neoplastic tissues.The fact that PGE2 can stimulate cell
proliferation, inhibit apoptosis and induce angiogenesis
fits with evidence that induction of COX-2 contributes to
both wound healing and tumor growth.Taken together, it
seems likely that COX-2 induction contributes to wound
healing in response to injury but reduces the threshold for
carcinogenesis.

Contact information: Dr Andrew Dannenberg, Weill
Medical College of Cornell University, Department of
Medicine, New York, NY, USA
E-mail: ajdannen@med.cornell.edu

S03.1

EFFICACY AND PATHOGENIC ANALYSIS OF
CHRONIC INFLAMMATORY DISEASES BY THE
IL-6 BLOCKING THERAPY

Kazuyuki Yoshizaki(1), K Hagihara(2), T Nishikawa(1), J
Song(1), A Matsumura(2)

(1) Health Care Center, Osaka University, Japan
(2) Osaka University Graduate School of Medicine, Japan

It is still less known about the actual pathogenic role of
IL-6 in the inflammatory status. To know the pathogenic
role of IL-6 and the efficacy of IL-6 blockade in
inflammation, a humanized anti-IL-6 receptor antibody,
Tocilizumab, was used for the treatment in chronic
inflammatory diseases, such as CastlemanHs disease,
rheumatoid arthritis and CrohnHs disease. Since IL-6
blocking therapy improved the clinical symptoms and the

laboratory findings, the IL-6 function in inflammation
could be analyzed for the induction of inflammatory
molecules, such as serum amyloid A (SAA). SAAmRNA
induction, SAA promoter activity and assembling of
transcriptional factors on SAA promoter were analyzed
by the real time RT-PCR, gel shift assay and DNA affinity
chromatography in hepatocyte stimulated with the pro-
inflammatory cytokines, IL-6, IL-1 and TNF-alpha. In
result, IL-6 was an essential cytokine in induction of
SAAmRNA through the activation of STAT3 which
constructed the complex with NF-kappaB p65 and a co-
factor P300. Although there was no STAT3 consensus
region on SAA promoter, STAT3 bound at the 3 site of
NF-kappaB RE. The above research proved that IL-6
signal is essential on the synergistic induction of SAA via
newly discovered STAT3 transcriptional mechanism,
suggesting the presence of this STAT3 mechanism in
inflammation, and confirming the normalization of serum
SAA level by IL-6 blocking therapy in inflammatory
diseases. This research method develops a subsequent
therapy for serious AA amyloidosis by inhibition of SAA
production, and elucidates the cytokine mechanism on
immunopathogenesis of chronic inflammatory diseases.

Contact information: Professor Kazuyuki Yoshizaki,
Osaka University, Health Care Center, Osaka, Japan
E-mail: kyoshizaki@hpc.cmc.osaka-u.ac.jp

S03.2

CHEMOKINES IN RENAL INJURY

Takashi Wada(1), K Matsushima(2), S Kaneko(1)

(1) Kanazawa University, Japan
(2) University of Tokyo, Japan

Accumulating evidence indicates that chemokine/chemo-
kine receptor system plays a key role in the pathogenesis
of various renal diseases via leukocyte migration. Path-
ophysiological impacts of chemokines have shed light on
molecular mechanisms of leukocyte trafficking and their
activation in the inflammatory aspects of progressive
renal injury.Locally expressed chemokines are proven to
be capable of inciting leukocyte migration to the kidney,
resulting in initiating and promoting chronic kidney
diseases.The possible positive amplification loop from
CXC chemokines to CC chemokines may contribute to
progressive renal injury, resulting in sclerosis/fibrosis.It is
of note that monocyte chemoattractant protein (MCP)-1/
monocyte chemotactic and activating factor (MCAF)/
CCL2, a prototype of CC chemokines, promotes and
escalates chronic kidney diseases with any etiologies via
the infiltration and activation of monocytes/macrophages,
proteinuria and collagen synthesis.Interactions between
infiltrated inflammatory cells and resident renal cells
eventually lead to the progression of fibrosis. New
insights into renal fibrosis have been uncovered by the
regulation of fibrocytes dependent on chemokine system.
In addition, recent studies demonstrate that chemokines
have been expanding their universe beyond leukocyte
migration to the kidney, including homeostasis, develop-
ment and repair of the kidney.The selective intervention
of chemokines might have the therapeutic potential to
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alter inflammatory responses, thereby halting the progres-
sion of renal injury. We focus on recent progresses on the
role of chemokines and their cognate receptors in renal
injury in this Symposium.

Contact information: Dr Takashi Wada, Kanazawa
University Hospital, Division of Blood Purification,
Disease Control and Homeosta, Kanazawa, Japan
E-mail: twada@m-kanazawa.jp

S03.3

THE LYSOPHOSPHATIDIC ACID RECEPTOR
LPA1 LINKS PULMONARY FIBROSIS TO LUNG
INJURY BY MEDIATING FIBROBLAST
RECRUITMENT AND VASCULAR LEAK

ATager(1), P LaCamera(1), B Shea(1), G Campanella(1),
B Karimi-Shah(1), N Kim(1), Z Zhao(2), V
Polosukhin(3), Y Xu(2), T Blackwell(3), J Chun (4),
Andrew Luster(1)

(1) Massachusetts General Hospital, Charlestown, MA,
USA
(2) Indiana University School of Medicine, Indianapolis,
IN
(3) Vanderbilt University School of Medicine, Nashville,
TN, USA
(4) The Scripps Research Institute, La Jolla, CA, USA

Aberrant wound-healing responses to injury have been
implicated in the development of pulmonary fibrosis, but
the mediators directing these pathologic responses
remain to be fully identified.Here we demonstrate that
lysophosphatidic acid (LPA) is induced by lung injury in
the bleomycin model of pulmonary fibrosis, and that mice
deficient for one of its receptors, LPA1, are dramatically
protected from pulmonary fibrosis and mortality
following bleomycin challenge. The absence of LPA1
markedly reduced fibroblast responses to the chemotactic
activity present in the airspaces following bleomycin, and
attenuated the subsequent accumulation of fibroblasts in
the lung.The increase in vascular permeability caused by
lung injury was also markedly reduced in LPA1-deficient
mice, whereas bleomycin-induced leukocyte recruitment
was preserved.These results demonstrate that LPA1 links
pulmonary fibrosis to lung injury by mediating fibroblast
recruitment and vascular leak, two of the wound-healing
responses that are thought to be inappropriately excessive
when injury leads to fibrosis rather than repair.LPA1
therefore represents a new target for lung diseases in
which aberrant responses to injury contribute to the
development of fibrosis, such as idiopathic pulmonary
fibrosis and the acute respiratory distress syndrome.

Contact information: Dr Andrew Luster, Massachusetts
General Hospital, Center for Immunology &
Inflammatory Diseases, Charlestown, MA, USA
E-mail: aluster@partners.org

S03.4

INFLAMMATION: INFLUENCE ON
NEUROGENESIS AND PROPERTIES OF NEW
NEURONS IN ADULT BRAIN

Olle Lindvall

University of Lund, Department of Clinical Sciences,
Lund, Sweden

We have reported that inflammation is detrimental for
survival of new hippocampal neurons early after they
have been born. Our data now show that microglia
activation, as an indicator of inflammation, is not pro- or
antineurogenic per se but the net outcome is probably
dependent on the balance between secreted molecules
with pro- and antiinflammatory action. We have found
that a substantial fraction of the new hippocampal
neurons formed after status epilepticus survive despite
chronic inflammation. We have started to explore the role
of TNF-alpha for adult neurogenesis. Infusion of an
antibody to TNF-alpha was shown to reduce survival of
new striatal and hippocampal neurons generated after
stroke, probably by interfering with action of the ligand
on the TNF-R2 receptor. We have shown that TNF-R1 is
a negative regulator of progenitor proliferation in basal
and insult-induced hippocampal neurogenesis. We have
also used patch-clamp technique to explore whether a
pathological environment influences the synaptic proper-
ties of new granule cells. Rats were exposed to either a
physiological stimulus, i.e., running, or a brain insult, i.e.,
status epilepticus which is associated with inflammation.
We found that new granule cells in runners and status
epilepticus animals had similar intrinsic membrane prop-
erties. In contrast, the new neurons which had developed
in the physiological and pathological tissue environments
differed with respect to tonic drive and short-term
plasticity of both excitatory and inhibitory afferent
synapses. The role of inflammation for these differences
is currently being explored.

Contact information: Professor Olle Lindvall, University
of Lund, Department of Clinical Sciences, Lund, Sweden
E-mail: Olle.Lindvall@neurol.lu.se

S03.5

NEURAL STEM CELLS: THEIR INVOLVEMENT
IN ADULT NEUROGENESIS AND CNS-REPAIR

Hideyuki Okano

Keio University School of Medicine, Department of
Physiology, Tokyo, Japan

Neural stem cells (NSCs) are self-renewing, multipoten-
tial progenitor cells. A single NSC can give rise to a wide
variety of CNS cells, including neurons, astrocytes, and
oligodendrocytes. Because of these characteristics, there
is an increasing interest in NSCs and neural progenitor
cells, both from a basic developmental biology perspec-
tive and from a clinical one that is aimed at developing
therapeutic applications for the damaged brain. Current
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research into the nature of the NSCs present in the CNS
includes the study of the extracellular factors and signal
transduction cascades involved in their differentiation
and maintenance, their population dynamics, and their
localization in the embryonic and adult brain. These lines
of research, combined with other studies intended to
permit the prospective identification and isolation of
NSCs, and their induction into particular neuronal
phenotypes–which will be introduced in my talk –should
lead to the development of feasible strategies for
manipulating NSC cells in situ to treat the damaged
brain and spinal cord injury.

Contact information: Professor Hideyuki Okano, Keio
University School of Medicine, Department of Physiology,
Tokyo, Japan
E-mail: hidokano@sc.itc.keio.ac.jp

FG01.1

COUNTER REGULATION OF GROWTH FACTOR
RELEASE BY PROTEASE-ACTIVATED
RECEPTORS

John Wallace

University of Calgary, Department of Pharmacology,
Calgary, Alberta, Canada

Platelets contain a wide range of growth factors that are
capable of influencing repair of tissue injury.Many such
growth factors directly regulate the process of angio-
genesis. For example, vascular endothelial growth factor
(VEGF) stimulates angiogenesis, while endostatin
inhibits angiogenesis.We have been examining the ability
of PAR1 and PAR4 to regulate the release of VEGF and
endostatin, as well as of thromboxane synthesis.PAR1
agonists stimulate VEGF release, but inhibit endostatin
release.PAR4 agonists have the opposite effects.PAR4
activation also leads to suppression of PAR1-induced
thromboxane release from platelets.Ongoing studies are
aimed at further characterizing the counter-regulation of
platelet function by PARs, with a goal of determining the
potential for new therapeutic interventions to accelerate
wound healing or inhibit tumour growth.

Contact information: Dr John L Wallace, University of
Calgary, Department of Pharmacology, Calgary, Alberta,
Alberta, Canada
E-mail: wallacej@ucalgary.ca

FG01.2

NEUTROPHIL AND BACTERIAL PROTEINASES
VERSUS PULMONARY
PROTEINASE-ACTIVATED RECEPTOR-2

Michel Chignard

Institut Pasteur/Inserm E336, Paris, France

Proteinase-activated receptor-2 (PAR-2) is cleaved within
its aminoterminal extracellular domain by serine protei-

nases such as trypsin, unmasking a new aminoterminus
starting with SLIGKV that binds intramolecularly and
activates the receptor. PAR-2 is implicated in innate
defense responses associated with lung inflammation. We
showed that PAR-2 is expressed by human alveolar
(A549) and bronchial (16HBE) epithelial cell lines, and is
activated by trypsin and by the activating synthetic
peptide SLIGKV-NH2. In cystic fibrosis patients,
airspaces are invaded by polymorphonuclear neutrophils
that release elastase and cathepsin G, two serine protei-
nases, and by Pseudomonas aeruginosa that secretes an
elastolytic metalloproteinase.We demonstrated that these
three proteinases do not activate PAR-2, but rather
disarm this receptor, preventing its further activation by
trypsin but not by SLIGKV-NH2. Preincubation of a
PAR-2 transfected cell line with either proteinases leads
to the disappearance of the cleavage/activation epitope.
Proteolysis by these three proteinases of synthetic
peptides representing the aminoterminal extracellular
domain encompassing the cleavage/activation sequence
of PAR-2, generate fragments that would not by them-
selves act as receptor-activating ligands and that would
not yield receptor-activating peptides upon further
proteolysis by trypsin. Our data indicate that neutrophil-
and pathogen-derived proteinases can potentially silence
the function of PAR-2 in the respiratory tract, thereby
altering the host innate defense mechanisms.

Contact information: Dr Michel Chignard, Institut
PasteurParis, France
E-mail: chignard@pasteur.fr

FG01.3

PROTEASES AND MICROBIAL INTESTINAL
EPITHELIAL CELL INTERACTIONS

Andre Buret

University of Calgary, Alberta, Canada

Microbial proteinases are well known virulence factors
that may inactivate antimicrobial peptides, destroy
protective mucous barriers, and initiate apoptosis in
target cells.Recent reports suggest that proteases released
by bacteria may also activate PARs on epithelial surfaces,
as well as on other cell types. PARs are abundantly
expressed throughout the gastrointestinal tract, including
on myenteric neurons, smooth muscle cells, endothelial
cells, and epithelial cells. Findings from a recent study
suggest that PAR-1 activation induces intestinal epithelial
apoptosis and disrupts barrier function in caspase-3 and
myosin light chain kinase (MLCK) –dependent fashion.
This cascade of events is reminiscent of the one seen
when enteric microbes disrupt epithelial barrier. New
findings indicate that activation of PAR-2 plays a major
role in the pathogenesis of infectious colitis. Intriguingly,
this activation occurrs in response to a host serine
proteinase that is induced by Citrobacter rodentium, but
absent from the luminal fluids of sham-infected animals.
Intestinal Protozoan parasites such as Entamoeba histo-
lytica, Giardia duodenalis, and Cryptosporidium parvum,
are known to produce serine and cysteine proteinases.
Products from these parasites have the ability to cause
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caspase-3 –dependent killing of host cells and to disrupt
intestinal barrier function, which, at least in the case of
giardiasis, ultimately causes lymphocyte-dependent intes-
tinal malfunction, and the production of diarrheal symp-
toms. Ongoing research is investigating whether PAR
agonists and microbial pathogens may cause epithelial
apoptosis, increased permeability, and overall epithelial
malfunction in the gastrointestinal tract, via common or
intersecting pathways.

Contact information: Professor Andre Buret, University of
Calgary, Inflammation Research Network, Biosciences,
Calgary, Alberta, Alberta, Canada
E-mail: aburet@ucalgary.ca

FG01.4

EFFECTS OF TRYPSIN ON INTESTINAL
BARRIER FUNCTION

Wallace MacNaughton

University of Calgary, Department of Physiology &
Biophysics, Calgary, Alberta, Canada

The intestinal epithelium is exposed to a variety of
proteases in both health and disease, including digestive
proteases such as trypsin.Given that protease-activated
receptor 2 (PAR2) responds to trypsin and is expressed
on intestinal epithelial cells, we investigated the effect of
trypsin on intestinal epithelial barrier function.SCBN,
Caco-II and T84 epithelial cells were grown to confluence
on filter supports and mounted in Ussing chambers to
study short circuit current (Isc) and transepithelial
resistance (RTE).Cell monolayers were incubated with
inhibitors of transcellular ion transport in order to isolate
the contribution of the paracellular pathway to RTE.Ap-
ical exposure to serine proteases including trypsin,
elastase and chymotrypsin caused a rapid and sustained
increase in RTE and decreased the transepithelial flux of
a 3000MW dextran.Interestingly, the effect of trypsin
could not be replicated by activators of PARs 1, 2 and 4,
suggesting that the effect on RTE was not due to
activation of PARs.Subsequent experiments showed that
trypsin activated phosphatidylinositol-dependent phos-
pholipase C.A trypsin-induced increase in intracellular
calcium was not involved.Inhibition of PKC-zeta, but not
of typical PKCs, also blocked the response.Our data point
to a role for postprandial trypsin that extends beyond that
of a digestive enzyme; it is also a participant in cellular
pathways that control tight junction permeability. Phys-
iologically, the trypsin-induced increase in resistance
could augment transcellular transport by reducing passive
paracellular back-diffusion of ions. Further studies will
assess how these pathways might be disrupted in the
barrier dysfunction characteristic of intestinal inflamma-
tion.

Contact information: Dr Wallace MacNaughton,
University of Calgary, Department of Physiology &
Biophysics, Calgary, Alberta, Canada
E-mail: wmacnaug@ucalgary.ca

FG02.1

GENETIC RISK MAP FOR INFLAMMATORY
BOWEL DISEASE: HYPOTHESES FOR DISEASE
ETIOLOGY

Stefan Schreiber

Christian-Albrechts University, Department of General
Internal Medicine, Kiel, Germany

Clustering of inflammatory bowel disease in large fami-
lies and the observation of an increased concordance
between monozygotic twins suggests heritable compo-
nents in these disorders. The high concordance in mono-
zygotic twins (>55%), which is not seen in dizygotic twins
(<5%) points to strong contribution of genetic suscept-
ibility to the overall risk for disease. IBD represents a
“complex disease” and may involve a large number of
interacting disease genes. CrohnHs disease has become an
example for the successful molecular exploration of a
polygenic etiology. CrohnHs disease was not known before
1920. Incidence has increased since now leading to a
lifetime prevalence of up to 0.5% in Western industrial-
ized countries. The current hypotheses propose unknown
trigger factors in the life style of Western industrialized
nations that interact with a polygenic susceptibility. It
appears that increased expression and production of TNF
and an enhanced state of activation of the NFkB system
are main drivers of the mucosal inflammatory reaction.
The exploration of inflammatory pathophysiology of
CrohnHs disease using full genome, cDNA and oligonu-
cleotide based arrays, respectively, has generated large
sets of genes that are differentially expressed between
inflamed mucosa and normal controls. While this may
lead to new targets for a pathophysiology oriented
therapy, it appears, however, that the dissection of the
inflammatory pathophysiology does not allow to identify
the multifactorial etiology of the disease. Genome-wide
linkage analysis has demonstrated eight confirmed
susceptibility regions with the one on chromosome 16
being most consistent between different populations. In
2001 three coding variations in the CARD 15 gene were
identified that are highly associated with development of
the disease. All variants affect a part of the gene that
codes for the leucin rich part of the protein, that appears
to be involved in bacteria induced activation of NFkB in
macrophages and epithelial cells. Interestingly, the three
disease associated SNPs are never found on the same
haplotype. In compound heterozygotes or homozygotes
they result in a RR of > 35 to develop CrohnHs disease as
an adult. A particular subphenotype with localization of
the disease in the ileocecal region is highly associated
with the variants in the CARD 15 gene. Variations in the
CARD 15 gene do not fully explain the linkage finding in
the pericentromeric region of chromosome 16. After
stratification for CARD 15 variants, the broad linkage
peak is reduced to two more defined peaks on 16p and
16q, respectively. While the exploration of these regions
has led to several association signals that are subject to
further fine mapping a further disease gene progress has
been greater in the other linkage regions (i.e. on
chromosomes 10 and 5, respectively). DLG-5 is the
example of a low-risk susceptibility gene with a modest
associated odds ratio (1.2-1.5). Interestingly, the associa-
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tion signal appears to be confined to young males.
SLC22A4/5 which encode the kation-transporters
OCTN1 and 2 have been suggested to represent the
disease gene in the 200+ kB haplotype block on
chromosome 5q31. MDR1 has also been implicated as a
disease gene in IBD. Although the human association
studies have resulted in highly controversial findings a
knockout mouse with a colitis phenotype makes MDR1
likely as a low risk susceptibility gene. With the advent of
high-density, genome wide association studies enormous
progress has been made to discover the remaining disease
genes. Recently a 330k Illumina scan has been published
identifying IL-23R as a further disease gene. We used a
genome wide candidate gene approach (with appr. 20.000
cSNPs) to identify ATG16L1 as a further disease genes.
Both genes were confirmed and a further regulatory SNP
involving PTGER4 was annotated by a Belgian genome
wide scan. By the time of presentation three further
genome wide SNP scans in Crohn disease will most likely
have entered the public domain. The further exploration
of CrohnHs disease (and other inflammatory conditions of
barrier organs) will have to annotate the function and
pathophysiologies based on genetic risk maps that are
completed with amazing speed. The creation of a medical
systems biology of disease will lead to new models and
eventually new therapies.

Contact information: Dr Stefan Schreiber,
Christian-Albrechts University, Department of General
Internal Medicine, Kiel, Germany
E-mail: s.schreiber@mucosa.de

FG02.2

PHARMACOLOGICAL INHIBITION OF CCR9 IS
A NOVEL APPROACH IN THE TREATMENT OF
INFLAMMATORY BOWEL DISEASE

P Bekker(1), S Keshav(2), Z Wei(1), L Ertl(1), Y
Wang(1), N Lai(1), J Wright(1), S Ungashe(1), Thomas
Schall(1)

(1) ChemoCentryx Inc, Mountain View, USA
(2) Royal Free & University College Medical School,
London, UK

The chemokine receptor CCR9 plays a pivotal role in
mediating the migration of T cells to the gastrointestinal
mucosa. The ligand for CCR9, TECK, s highly expressed
in the GI tract. The pathogenicity of intestinal CCR9+/
CD4+ T cells has been demonstrated in animal models
and this cell population is substantially increased in the
peripheral circulation of CrohnHs and Celiac Disease
patients. CCX282-B is a highly selective and potent,
orally bioavailable, small molecule antagonist of
CCR9.The compound proved to be highly efficacious in
the TNF-aARE and MDR1a-/- murine models of inflam-
matory bowel disease (IBD). In Phase I trials, CCX282-B
was well-tolerated, and no drug-related SAEHs were
reported.A 28-day placebo-controlled Phase II study
was recently completed in patients with moderate to
severe CrohnHs Disease. CCX282-B was shown to be both
safe and to have encouraging clinical results: 56% of
patients on CCX282-B (CDAI �250, CRP >7.5mg/L)

exhibited a 70-point drop in CDAI compared to 29% on
placebo. Furthermore, a CRP decrease of 11 mg/L was
seen in the CCX282-B group compared to placebo.
Colonic biopsy samples were analyzed for expression of
several pro-inflammatory cytokines. A mean decrease
from baseline in the concentrations of TNF-alpha, IL-12
p70, IFN-gamma, and the chemokine RANTES was
shown in the CCX282-B group while levels remained
stable in the placebo group. CCX282-B is the first
chemokine-based inhibitor of leukocyte trafficking to be
tested in IBD. The compound shows anti-inflammatory
activity and encouraging evidence for clinical benefit in
the treatment of CrohnHs Disease.

Contact information: Dr Thomas Schall, ChemoCentryx
Inc, C.E.O & President, Mountain View, CA, USA
E-mail: tschall@chemocentryx.com

FG02.3

TRANSCRIPTION OF INFLAMMATORY GENES
IN CROHN,S DISEASE

Laura Ferrero-Miliani(1), OH Nielsen(1), J Olsen(2)

(1) Department of Gastroenterology C, Herlev Hospital,
Denmark
(2) Institute of Medical Biochemistry and Genetics, Panum
Institute, University of Copenhagen, Denmark

NOD2 [the first susceptibility locus for CrohnHs disease
(CD)] is an intracellular receptor activated by Muramyl
dipeptide (MDP) and inductor of NF-kB. CD is charac-
terized by a strong induction of NF-kB, while the role of
mutant NOD2Hs in relation to CD is unclear. One NF-kB
product is interleukin-1b (IL-1b); a cytokine controlled
both transcriptionally and posttranslationally; as it
requires to be cleaved from its pro-form into the mature
form by caspase-1; which itself must be activated by a
molecular machinery dubbed the inflammasome. The
most thoroughly described is the NALP3 inflammasome.
CD is effectively treated with the anti-TNF-a antibody,
infliximab. The aim was to study the transcriptional
response of IL-1b, caspase-1, NALP3 and TNF-a and cell
death in monocytes of healthy subjects and CD patients
exposed to MDP and infliximab. Circulating monocytes
were isolated from 6 healthy subjects and CD patients
(purity >85%). Cells were stimulated with combinations
of MDP 5 mg/mL, and infliximab 10 mg/mL. Comparative
RT-Quantitative PCR was performed. There was no
difference in cell death between groups and/or treatment
regimens, and infliximab had no effect on cell death.
There was a highly significant difference in TNF-a
transcription between MDP stimulated controls and CD
patients at 24 h (p<0.01), indicating that CD patients
might be unable to mount a sustained transcriptional
response to MDP.

Contact information: Mrs Laura Ferrero-Miliani, Herlev
Hospital, Department of Gastroenterology C, Herlev,
Denmark
E-mail: lfm@humbio.dk
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FG02.4

TISSUE FACTOR (TF) ABLATION
EXAGGERATES DSS INDUCED COLITIS IN
MICE

Ida van der Blom(1,3), AJ Hansen(2), KH Uth(1), O
Svendsen(3), UB Olsen(1)

(1) Department of Pharmacology Management, Novo
Nordisk, MBløv, Denmark
(2) Cancer Biology, Novo Nordisk, Denmark
Department ofVeterinary Pathobiology, University of
Copenhagen, Denmark

In human IBD and in mouse DSS colitis blood appears in
stool, and it is currently discussed whether the bleeding
per se may participate in the inflammatory process. Since
TF is a key molecule in haemostasis and a series of
potential pro-inflammatory substances (proteases and
PARHs) are formed by its activation, we decided to
investigate the role of TF in DSS colitis in mice with
normal or low TF expression (1% of normal).

Methods: We have inbred TF-low mice (mTF-/-, hTF+)
into the C57BL strain. Weight matched C57BL served as
control for TF-low mice. The animals were fed regular
diet with or without 2% DSS added to the drinking water.
Body weight was measured repeatedly and at day eight
the study was terminated. The following parameters were
measured: hematocrit, blood in the intestinal lumen
(coecum/colon), MPO in colon segments and spleen
weight. The results showed that TF-low mice were more
vulnerable to the DSS administration, and the body
weight decreased at a faster rate. In the intestinal content
a 3-fold elevation of haemoglobin was detected in TF-low
mice and hematocrit was significantly more reduced
(50% versus 15%). In colon segments MPO was margin-
ally increased in C57BL, whereas a pronounced (3-fold)
increase was seen in TF-low. Only in TF-low mice the
spleens were significantly enlarged (130%)

Conclusions: In DSS colitis TF plays an important
intestinal haemostatic function, and in-adequate TF
activity promotes gut bleedings, which exaggerate local
inflammation (MPO activity) as well as the systemic
manifestations (body weight decrease and splenomegaly).

Contact information: Ms Ida van der Blom, Novo
Nordisk, Department of Pharmacology Management,
MBløv, Denmark
E-mail: ivdb@novonordisk.com

FG02.5

ANTI-NKG2D MONOCLONAL ANTIBODY
THERAPY ATTENUATES CHRONIC
EXPERIMENTAL COLITIS

S Kjellev(1), Claus Haase(1), D Lundsgaard(1), B
Ursoe(1), D Tornehave(1), H Markholst(1,2)

(1) Novo Nordisk A/S, MBløv, Denmark
(2) Hagedorn Research Institute, Gentofte, Denmark

The activating receptor NKG2D seems to be implicated
in the pathogenesis of several autoimmune diseases in
humans and in animal models for Type 1 Diabetes and
Multiple Sclerosis. The aim of this study was to asses the
role of NKG2D in a model of Inflammatory Bowel
Disease, where CD4+CD25- T cells from BALB/c mice
are adoptively transferred to SCID mice, and to evaluate
the therapeutic effect of an Anti-NKG2D antibody
therapy. The expression of NKG2D was evaluated by
flow cytometry, immunohistochemistry and by PCR. We
found a marked up-regulation of NKG2D on the cell
surface as well as increased levels of NKG2D mRNA in
CD4+ T cells from colitic SCID mice as compared to
normal BALB/c mice. We next studied the effect of anti-
NKG2D antibody (CX5) treatment initiated either before
onset of colitis, when the colitis was mild, or when severe
colitis was established. CX5 treatment decreased the cell-
surface expression of NKG2D and prophylactic admin-
istration of CX5 attenuated the development of colitis
significantly. A moderate reduction in the severity of
disease was observed after CX5 administration to mildly
colitic animals, whereas CX5 did not attenuate severe
colitis. Thus, NKG2D may be involved in the patho-
genesis of colitis in this model, particularly in the early
phases, since the expression of NKG2D in CD4+ T cells
increased markedly during the development of disease
and since administration of CX5 early but not late in the
course attenuated the disease severity.

Contact information: Dr Claus Haase, Novo Nordisk A/S,
Department of Immunopharmacology, MBløv, Denmark
E-mail: csha@novonordisk.com

FG03.1

IMMUNOGENICITY OF PROTEIN
THERAPEUTICS, OR HOW TO MAKE
ANTIBODIES WITHOUT T-CELLS

Huub Schellekens

Laboratory Animal Institute, Utrecht University, Utrecht,
The Netherlands

Proteins are used already for more than a century in the
treatment of disease. The first generation were proteins
derived from animals such as antisera used to treat
infectious diseases as diphtheria and tetanus and later
bovine and porcine insulin for the treatment ofdiabetes.
The second generation were natural proteins from human
source like the plasma derived clotting factors and human
growth hormone. The development of the recombinant
DNA and cell fusion technology in the seventies of the
20th century opened up the possibilities to produce
human proteins and monoclonal antibodies in unlimited
amount in microbial and mammalian host cells. In 1982
human insulin was introduced as the first recombinant
DNA derived biopharmaceutical and since than more
than 160 have gained approval. The pipeline contains
many more potential biopharmaceuticals and at present 1
in 4 new drug applications concerns a biotechnology
derived product.
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A major problem of therapeutic proteins is the induction
of antibodies. For foreign proteins such as the murine
derived monoclonal antibodies thisimmunogenicity was
to be expected. However the humanization of mono-
clonal antibodies has reduced but not solved the problem
of immunogenicity. And also the proteins which are
homologues of endogenousfactors such as GM-CSF,
interferons etc. induce antibodies, sometimes even in
the majority of patients.

By definition we are immune tolerant to products which
are copies of endogenous proteins. The products not
necessarily need to be exact copies of the natural proteins
to share this immune tolerance. When human therapeutic
proteins induce antibodies, they are breaking B cell
tolerance, which starts with the activation of autoreactive
B-cells. Presenting the self-epitopes in an array form is
very potent activator of these B-cells. This explains why
aggregates of human proteins are the most important
factor in induction of antibodies.

These aggregates may not be immediately present in the
product, but may appear during storage making stability
and formulation an important issue in predicting the
immunogenicity. There are only a few studies in exper-
imental model systems on the properties of the aggregates
which break B-cell tolerance, indicating that only
multiple order aggregates (>trimers) are involved.

We study the capacity of a protein product to break B-cell
tolerance in mice made transgenic for the specific protein.
These mice are immune tolerant and there is a good
correlation of an immune response in these mice and in
patients. Although these models have helped to identify
the factors important for breaking B- cell tolerance and
also have been useful in improving the formulation of
products, there is not yet enough experience to use them
as absolute predictors of immunogenicity of human
proteins. They also allow to study the involvement of T-
cells in breaking B cell tolerance. All data obtained
untilnow indicate this process to be T-cell independent.

Contact information: Dr Huub Schellekens, Central
Laboratory Animal Institute, Utrecht University, Utrecht,
The Netherlands
E-mail: h.schellekens@gdl.uu.nl

FG03.2

MONITORING PATIENTS TREATED WITH
INTERFERONS AND ANTI-TNF BIOLOGICALS

Klaus Bendtzen

BioMonitor ApS, and Institute for Inflammation Research
(IIR), Rigshospitalet, Copenhagen, Denmark

Using recombinant technology, one can now produce
protein drugs which are almost identical with naturally
occurring human proteins, including antibodies (Abs).
Many have assumed that these drugs may be adminis-
tered with little or no risk of triggering specific T- and/or
B-lymphocyte reactivities, because patients according to
immunological dogma are tolerant towards their own

proteins. Unfortunately, this is not the case, and even so-
called 100% human biologicals are potentially immuno-
genic (1-2). I shall discuss two examples: 1) recombinant
human cytokines (IFN-beta-1a and -1b), and 2) anti-
cytokine Ab constructs (anti-tumor necrosis factor
(TNF)-alpha).

1) Recombinant human IFN-beta

IFN-beta has been used for treatment of patients with
multiple sclerosis since the early nineties. Though initially
neglected as a clinical problem, IFN-beta like many other
PhumanH proteins is indeed immunogenic, especially those
produced by recombinant gene technologies. The
reported frequencies and titers of anti-IFN-beta Ab
vary considerably depending upon IFN-beta preparations
and administration, and the types of assays being used (2-
4). It took more than 10 years of clinical use before Ab-
mediated decrease in bioactivity of IFN-beta, a condition
in which the clinical effect of continued injection of rec.
IFN-beta is minimized or abrogated, was universally
recognized (5, 6).

2) Anti-TNF-alpha human Ab constructs

TNF-alpha is an inflammatory cytokine of central patho-
genic importance in many immunoinflammatory condi-
tions, and measures to diminish production and/or effects
of TNF-alpha have long been a goal in the treatment of
these conditions. Currently, there are three approved and
two other anti-TNF-alpha biopharmaceuticals in clinical
use. Unfortunately, response failure is frequently encoun-
tered. Thus, 30-40% of patients are primary non- or low-
responders to the anti-TNF constructs, and secondary
response failure is commonplace, mostly due to induction
of anti-Abs. Several different methods have been used to
assess circulating levels of anti-TNF drugs as well as anti-
Abs. Most of these have been based on ELISA tech-
nology, with their inherent problems of false positivity,
susceptibility to nonspecific interference, etc.

We have developed two RIAs, one for functional blood
levels of the above mentioned anti-TNF-alpha constructs,
and one for anti-Abs (all isotypes), and we have used
these methods to monitor patients treated with inflix-
imab/RemicadeQ and etanercept/EnbrelQ; I shall present
some of these data (7, 8).
Related publications from BioMonitor ApS and IIR:
1. Bendtzen K, Ross C, Hansen MB, Svenson M. Natural
and induced anti-cytokine antibodies. In: Ciliberto G,
Savino R, editors. Cytokine inhibitors. New York: Marcel
Dekker; 2000. p. 53-95.
2. Bendtzen K. Anti-IFN BAb and NAb antibodies: A
minireview. Neurology 2003;61, Suppl. 5:S6-S10.
3. Ross C, Clemmesen KM, Svenson M, Sorensen PS,
Koch-Henriksen N, Skovgaard GL, Bendtzen K. Immu-
nogenicity of interferon-b in multiple sclerosis patients:
influence of preparation, dosage, dose frequency, and
route of administration. Danish Multiple Sclerosis Study
Group. Ann Neurology 2000;48:706-712.
4. Ross C, Svenson M, Clemmesen KM, Sørensen PS,
Koch-Henriksen N, Bendtzen K. Measuring and evalu-
ating interferon-beta-induced antibodies in patients with
multiple sclerosis. Mult Scler 2006;12:39-46.
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5. Sorensen PS, Ross C, Clemmesen KM, Bendtzen K,
Frederiksen JL, Jensen K, Kristensen O, Petersen T,
Rasmussen S, Ravnborg M, Stenager E, Koch-Henriksen
N, Danish Multiple Sclerosis Study Group. Clinical
importance of neutralising antibodies against interferon
beta in patients with relapsing-remitting multiple scle-
rosis. Lancet 2003; 362: 1184-1191.
6. Sorensen PS, Tscherning T, Mathiesen HK, Langkilde
AR, Ross C, Ravnborg M, Bendtzen K. Neutralizing
antibodies hamper IFNbeta bioactivity and treatment
effect on MRI in patients with MS. Neurology 2006; 67:
1681-3.
7. Bendtzen K, Geborek P, Svenson M, Larsson L,
Kapetanovic MC, Saxne T. Individualized monitoring of
drug bioavailability and immunogenicity in rheumatoid
arthritis patients treated with the tumor necrosis factor
alpha inhibitor Infliximab. Arthritis Rheum 2006; 54:
3782-9.
8. Svenson M, Geborek P, Saxne T, Bendtzen K.
Monitoring patients treated with anti-TNF-alpha biophar-
maceuticals - assessing serum infliximab and anti-inflix-
imab antibodies. 2007, submitted.

Contact information: Dr Klaus Bendtzen, University of
Klaus Bendtzen, BioMonitor ApS, and Institute for
Inflammation Research (IIR), Rigshospitalet,
Copenhagen, Denmark
E-mail: kben@mail.dk

FG03.3

CLINICAL IMPACT OF ANTIBODIES TO
IFN-BETA IN MULTIPLE SCLEROSIS

Andrew R Pachner

UMDNJ-New Jersey Medical School,, Department of
Neurology and Neurosciences, Newark, NJ, USA

Interferon beta (IFNbeta) has been an important step
forward in the treatment of multiple sclerosis(MS), an
inflammatory disease of the human central nervous
system. However, one of the problems of IFNbeta is its
immunogenicity; a substantial percentage of MS patients
treated this recombinant protein develop anti-IFNß anti-
bodies, primarily of the IgG class. The level of these
antibodies tends to be low in the first month or two and
peaks by six to eighteen months after initiation of
therapy. Most studies of these antibodies have measured
their ability to neutralize IFNbetaHs effect in vitro, using
assays in which sera from MS patients inhibit the
protective effect of IFNbeta on viral killing of target
cells. This antibody population is called neutralizing
antibodies (NAbs).

Tests measuring binding of antibodies to IFNß in vitro are
called binding antibody (BAb) assay. Anti-IFNbeta anti-
bodies detected by BAb assays are present in a high
percentage of MS patients, and can occur at low levels
without any apparent adverse effect on IFNbeta bioac-
tivity. The distinction between BAbs and NAbs is
artificial, and all binding antibodies are likely neutral-
izing, if the neutralizing assay system is adequately
sensitive; i.e. , the development of BAbs and NAbs is a

continuum with the assay systems simply measuring the
strength of the antibody response. In many treated
patients, the anti-IFNbeta antibody response is strong,
despite the resemblance of the injected protein to the
human homologue, and high levels of neutralizing anti-
bodies develop. High levels of anti-IFNbeta antibodies
with high affinity results in loss of IFNbeta bioactivity, a
phenomenon which has been called antibody-mediated
decreased bioactivity or ADB. ADB can be considered
the in vivo correlate of the neutralizing effect of the anti-
IFNß antibody population, while the NAb assay measures
the in vitro neutralization of this population of immuno-
globulins in the serum. The three IFNbeta preparations
have different incidences of NAbs and different patterns
of appearance and disappearance over time of NAbs.

Because there is no direct correlation between NAb
levels and bioactivity at moderate levels of NAb, in vivo
bioactivity assays for IFNbeta have become increasingly
utilized. In a large multicenter study in the US, called the
INSIGHT study, bioactivity as measured by IFNbeta
induced upregulation of the IFN-response genes MxA,
viperin, and IFIT1, was shown to be highly correlated
with NAb levels, confirming a single center study
(Pachner, A.R., Pak,E., Narayan, K., Multiplex analysis
of expression of three IFNbeta-inducible genes in anti-
body-positive MS patients, Neurology, 66:444-446, 2006).
Multiple studies, including a large multicenter study in
Denmark and a recent study from our center using high
resolution MRI of the brain once a month, have
demonstrated that NAbs abolish the salutary effects of
IFNbeta on clinical aspects of MS, especially inflamma-
tion. Recent guidelines for European neurologists recom-
mend stopping IFNbeta in NAb-positive patients.

In order to maintain bioactivity of this important
medication for MS, some neurologists have attempted
to use immunosuppressives either to prevent the develop-
ment of NAbs, or to treat them once they have developed.
However, at this point in time, there is no clearly optimal
way to treat NAbs. Major efforts have been underway to
decrease the immunogenicity of IFNbeta and a new
formulation of one of the higher immunogenicity prod-
ucts has been recently developed and tested.

Contact information: Professor Andrew R Pachner,
UMDNJ-New Jersey Medical School,, Department of
Neurology and Neurosciences, Newark, NJ, USA
E-mail: pachner@umdnj.edu
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PROTEINASE-ACTIVATED RECEPTORS:
TRANSDUCERS OF PROTEINASE-MEDIATED
SIGNALING IN CUTANEOUS INFLAMMATION
AND IMMUNE RESPONSE

Martin Steinhoff

University Hospital MDnster, Department of Dermatology,
Germany

Recent findings suggest a role of proteases in cutaneous
inflammation and skin pathophysiology by activating
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proteinase-activated receptors (PARs). Endogenous
serine proteinases such as thrombin, mast cell tryptase,
trypsins, kallikreins, cathepsin G, for example, as well as
exogenous proteases released by mites or bacteria are
involved in cutaneous inflammation, host defense or
tumor cell regulation. Thus, the expression of PARs on
keratinocytes, endothelial cells, nerves, and immune cells
suggest important role of PARs as a part of the
communication system in the skin during inflammation
and the immune response. For example, PAR2 activates
NF-kB in keratinocytes and endothelial cells, stimulates
the release of chemokines and cytokines, and is involved
in proliferation and differentiation. On sensory nerves,
this receptor controls neurogenic inflammation by modu-
lating edema and extravasation via release of neuro-
peptides into the inflammatory site. PAR1 and PAR2 also
modulate leukocyte-endothelial interactions in the skin,
thereby regulating inflammatory responses such as leuko-
cyte trafficking through the vessel wall. They also
stimulate signal transduction pathways involved in cuta-
neous inflammation. In sum, this novel receptor family
requires a paradigm shift in thinking about the role of
proteases in cutaneous biology and disease. Novel
compounds regulating protease and PAR function may
be beneficial for the treatment of several skin diseases
such as atopic dermatitis, psoriasis or pruritus.

Contact information: Professor Martin Steinhoff,
University Hospital MDnster, Department of Dermatology,
MDnster, Germany
E-mail: martin_steinhoff@web.de
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INVOLVEMENT OF PROTEINASE-ACTIVATED
RECEPTOR-4 IN INFLAMMATORY JOINT
DISEASE

Jason McDougall

University of Calgarym Alberta, Canada

Serine proteinases are upregulated in arthritic joints
where their enzymatic activity participates in the destruc-
tion of articular soft tissues. In addition to their degra-
dative functions, serine proteinases can also act as
signalling molecules by activating members of the G-
protein coupled receptor family called the proteinase
activated receptors (PARs). These receptors are known to
regulate tissue inflammation and pain, although their
function in joints is unclear. Our study examined the
effect of PAR4 activation in joint inflammation and pain.
Male C57BL/6 mice received an intra-articular injection
of either the PAR4 activating peptide AYPGKF-NH2 or
the inactive peptide YAPGKF-NH2 (100 mg) into the
right knee. Knee joint blood flow was then measured in
these mice by laser Doppler perfusion imaging while joint
diameter measurements gave an indication of tissue
oedema. Mechanical allodynia was also assessed in
these animals by application of von Frey filaments onto
the plantar surface of the ipsilateral hindpaw and a pain
score was calculated. Intra-articular injection of the PAR4
activating peptide caused knee joint blood flow to
gradually increase by up to 25% over the succeeding

2hrs. Knee joint swelling was also observed as well as the
development of a mechanical allodynia. All responses
could be blocked by pre-treatment with the selective
PAR4 antagonist pepducin P4pal10 (100 mg i.p.). The
control peptide YAPGKF-NH2 had no discernible effect
on joint inflammation or pain. These experiments show
that peripheral activation of PAR4 receptors in mice
knees causes joint inflammation and pain.

Contact information: Dr Jason McDougall, University of
Calgary, Department of Physiology & Biophysics,
Calgary, Alberta, Alberta, Canada
E-mail: mcdougaj@ucalgary.ca
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ROLE OF MATRIX METALLOPROTEINASES IN
THE DEVELOPMENT OF AIRWAY
INFLAMMATORY DISEASES

Vincent Lagente(1), E Boichot(2)

(1) Air Liquide, Centre de Recherche Claude-Delorme,
Jouy en Josas, France
(2) Inserm U620, UniversitH de Rennes 1

Matrix metalloproteinases (MMPs) are a major group of
proteases known to regulate the turn-over of extracellular
matrix and so they are suggested to be important in the
process of lung disease associated with tissue remodelling.
These led to the concept that modulation of airway
remodeling including excessive proteolysis damage of the
tissue may be of interest for future treatment. Among
metalloproteinases (MMPs) family, macrophage elastase
(MMP-12) is able to degrade extracellular matrix compo-
nents such as elastin and is involved in tissue remodeling
processes in chronic obstructive pulmonary disease
(COPD). Pulmonary fibrosis has an aggressive course
and is usually fatal for an average of three to six years
after the onset of symptoms. Pulmonary fibrosis is
associated with deposition of extracellular matrix
(ECM) components in the lung interstitium. The exces-
sive airway remodeling as a result of an imbalance in the
equilibrium of the normal processes of synthesis and
degradation of extracellular matrix components could be
in favor of anti-protease treatments. Indeed, the correla-
tion of the differences in hydroxyproline levels in the
lungs of bleomycin-treated mice strongly suggests that a
reduced molar pro-MMP-9/TIMP-1 ratio in bronchola-
veolar lavage fluid is associated with collagen deposition,
beginning as early as the inflammatory events at day 1
after bleomycin administration. Finally, these observa-
tions emphasize those effective therapies for these
disorders must be given early in the natural history of
the disease, prior to the development of extensive lung
destruction and fibrosis.

Contact information: Professor Vincent Lagente, Air
Liquide, Centre de Recherche Claude-Delorme, Jouy en
Josas, France
E-mail: vincent.lagente@airliquide.com
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PROTEASES SIGNALLING TO SENSORY
NERVES, A ROLE IN NEUROGENIC
INFLAMMATION AND INFLAMMATORY PAIN

Nathalie Vergnolle

University of Calgary, Department of Pharmacology &
Therapeutics, Calgary, Alberta, Canada

In addition to their degradative properties, proteases can
act as signalling molecules that send specific messages to
cells.Recent work has demonstrated that proteases are
able to signal to peripheral sensory neurons, thereby
participating to neurogenic inflammation processes and
to the transmission or inhibition of pain messages. Serine
proteases cleaving specifically at an arginin site are able
to activate Protease-Activated Receptors (PARs), which
then send specific messages to cells. We have demon-
strated that 3 members of the PAR family (PAR1, PAR2
and PAR4) are present on peripheral sensory neurons,
where they can be activated by different proteases.The
activation of PAR1 and PAR2 in isolated sensory neurons
provokes calcium mobilization and the release of
substance P and CGRP, while the activation of PAR4
inhibited bradykinin- and capsaicin-induced calcium
signal, and neuropeptide release.Thrombin and pancre-
atic trypsin caused inflammation respectively through a
PAR1 and PAR2-dependent mechanism involving the
release of neuropeptide.The extrapancreatic form of
trypsin (mesotrypsin or trypsin IV) also caused neuro-
genic inflammation through a PAR2 and PAR1-
dependent mechanism, and causes inflammatory hyper-
algesia and allodynia, through a PAR2-dependent mech-
anism.In contrast, activation of PAR4 on peripheral
sensory neurons inhibited inflammatory hyperalgesia
and allodynia. Taken together, these results provide
evidences that proteases can interfere with inflammatory
and pain mechanisms through the activation of PARs on
peripheral sensory neurons.Determining the role of each
individual proteases and their receptors in sensory neuron
signalling and above all inflammatory and pain mecha-
nisms constitutes an important challenge to raise new
anti-inflammatory and analgesic drugs.

Contact information: Dr Nathalie Vergnolle, University of
Calgary, Department of Pharmacology & Therapeutics,
Calgary, Alberta, Canada
E-mail: nvergnol@ucalgary.ca
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ACUTE PHASE RESPONSE IN THE DOG - A
SPONTANEOUS ANIMAL MODEL OF
INFLAMMATION

Asger Lundorff-Jensen

Institut for Mindre Husdyrs
Sygdomme/CentrallaboratorieCopenhagen, Denmark

Abstract not available at the time of printing.

Contact information: Professor Asger Lundorff-Jensen,
Institut for Mindre Husdyrs
Sygdomme/CentrallaboratorieCopenhagen, Denmark
E-mail: alj@kvl.dk
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DEVELOPMENT OF A DIAGNOSTIC MODEL
FOR CANINE DISSEMINATED INTRAVASCULAR
COAGULATION

Bo Wiinberg, AL Jensen, M Kjelgaard-Hansen, AT
Kristensen

Faculty of Life Sciences, University of Copenhagen,
Frederiksberg, Denmark.

Introduction: A scoring system for disseminated intra-
vascular coagulation (DIC) in humans has been proposed
by the International Society on Thrombosis and Haemo-
stasis (ISTH). It was the objective of this study to develop
and validate a similar scoring system for DIC in dogs in
order to establish the dog as a spontaneous animal model.

Methods: For the developmental study, 100 consecutive
dogs admitted to the intensive care unit (ICU) were
enrolled prospectively (Group A). Blood samples were
collected daily and a broad panel of coagulation assays
performed. Diagnosis of DIC was based on the expert
opinion of one human physician and two veterinarians. A
multiple logistic regression model was developed with the
coagulation parameters as explaining variables for the
diagnosis of DIC. Integrity and diagnostic accuracy was
subsequently evaluated in a separate prospective study
according to the STARD criteria. The validation study
prospectively enrolled 50 consecutive dogs (Group B).

Results: 37 dogs were excluded from group Awhere 23/63
dogs (37%) had DIC. Final multiple logistic regression
model was based on aPTT, PT, D-dimer and fibrinogen
and had a very high diagnostic sensitivity and specificity.
Diagnostic accuracy of the model was sustained by
prospective evaluation in Group B.

Conclusion: Based on generally available assays, it was
possible to design an objective diagnostic model for
canine DIC, which has both a high sensitivity and
specificity. Such a model will provide basis for treatment
optimization and make it possible to conduct multicen-
tered therapy studies with a minimum risk of systematic
misclassification of patients.

Contact information: Faculty of Life Sciences, University
of Copenhagen, Frederiksberg, Denmark
E-mail: bwi@life.ku.dk
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SIGNIFICANCE OF APTT BIPHASIC WAVEFORM
IN DOGS PREDISPOSED FOR DIC

Mads Kjelgaard-Hansen, B Wiinberg, AL Jensen, AT
Kristensen.

Department of Small Animal Clinical Sciences, Faculty of
Life Science, University of Copenhagen, Copenhagen,
Denmark

In 1997, a coagulation independent change in light
transmittance (biphasic waveform [BPW]) was reported
in automated activated partial thromboplastin time assays
(aPTT) in patients with disseminated intravascular coag-
ulation (DIC). A Calcium-dependant precipitate of C-
reactive protein and Very-low-density-lipoprotein was
causing the BPW. Our group recently identified this
phenomenon in dogs also. Initially, BPW was introduced
as a complementary tool to assist diagnosing DIC.
However, recent studies reported that BPW may have a
stronger potential as a prognostic marker for survival.

The aims of the study were to prospectively investigate
(A) the diagnostic significance of BPW regarding DIC
and (B) the significance of BPW to outcome, in dogs with
diseases known to predispose for DIC.
The study was performed as a prospective, observational
study including 50 consecutive dogs with a final diagnosis
known to predispose for DIC (20% were finally diag-
nosed with DIC). Outcome was 28-day survival.

BPW was assessed by means of a hirudin-modified aPTT
assay (Kjelgaard-Hansen et al. , JVIM 2006:20;765-766).
Relative risk according to BPW (RR [95% confidence
interval]) for (A) a DIC diagnosis and (B) 28-day
mortality, were assessed.

28-day mortality in the study population was 44%. 28%
were BPW positive. BPW was not a significant diagnostic
factor for DIC (RR=0.64 [0.16;2.67]), but strongly so for
outcome (RR=2.57 [1.46;4.52]) with a 79% (11/14)
mortality amongst BPW positive dogs.

In conclusion, BPW was observed in dogs predisposed to
DIC, with a strong potential as a risk factor for outcome,
a finding in line with recent findings in humans.

Contact information: Dr Mads J Kjelgaard-Hansen,
Faculty of Life Sciences, University of Copenhagen,
Frederiksberg, Denmark
E-mail: mjkh@life.ku.dk
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INDUCTION OF COAGULATION BY A SERINE
PROTEASE FROM AEROMONAS SOBRIA
THROUGH ACTIVATION OF PROTHROMBIN

Nitta Hidetoshi(1,2), I Takahisa(1), B Hideo(2)

(1) Department of Molecular Pathology, Kumamoto
University, Japan
(2) Department of Gastroenterological Surgery,
Kumamoto University, Japan

Aeromonas species are facultative anaerobic Gram-
negative rods that are ubiquitous, waterborne bacilli,
most commonly implicated as causative agents of gastro-
enteritis. Aeromonas infections often develop sepsis and
disseminated intravascular coagulation syndrome (DIC)
is a life-threatening complication of sepsis patients,
causing multiple organ failure.However, a mechanism
leading to coagulation induction in the bacterial infection
has not been known. To study the DIC induction by
Aeromonas species infection, we investigated coagulation
activity of a serine protease (ASP) from Aeromonas
sobria, predominantly isolated in patientsH blood. Proteo-
lytically active ASP shortened both activated partial
thromboplastin time and prothrombin time of human
plasma in a dose-dependent manner starting at an enzyme
concentration of 30 nM. ASP activated human
prothrombin, releasing hydrolytic activity for thrombin-
specific substrate Boc-Val-Pro-Arg-MCA, but no enzy-
matic activity was produced from coagulation factors IX
and X. Analysis by SDS-PAGE revealed that ASP
released a prothrombin fragment with a molecular weight
identical with that of f¿-thrombin in an incubation time-
dependent manner. Western blotting using biotinylated
Phe-Pro-Arg-chloromethylketone, a thrombin inhibitor,
showed that ASP produced an enzymatically active
fragment whose molecular weight was same as that of
f¿-thrombin. Prothrombin incubated with ASP but not
the protease itself caused platelet aggregation. These
results indicate that ASP activates prothrombin,
producing f¿-thrombin that converts fibrinogen to fibrin
clot, and suggest that ASP coagulation-inducing activity
contributes to DIC development in sepsis caused by
Aeromonas sobria infection. The present study shows a
link between inflammation and coagulation mediated by
a bacterial protease.

Contact information: Dr Nitta Hidetoshi, Kumamoto
University, Department of Molecular Pathology &
Gastroenterological Surg, Kumamoto, Japan
E-mail: hnitta7@hotmail.com
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PROINFLAMMATORY AND ANTIAPOPTOTIC
EFFECTS OF HEME: A POSSIBLE LINK
BETWEEN ACUTE AND CHRONIC
INFLAMMATORY RESPONSES DURING
HEMOLYTIC EPISODES

Christina Barja-Fidalgo(1), MA Arruda(1), A GraÅa
Souza(2)

(1) Universidade do Estado do Rio de Janeiro, Brazil
(2) Universidade Federal do Rio de Janeiro. Brazil

Hemolytic episodes are often associated to high amounts
of free heme in circulation (up to 20 uM) and the
development of an inflammatory response that may
develop to a chronic inflammation. Our group has
shown that free heme is a prototypical proinflammatory
molecule, able to induce neutrophil migration, actin
cytoskeleton reorganization and NADPH oxidase-
derived reactive oxygen species (ROS) generation, as
well as PKC activation and interlukin-8 expression
(GraÅa-Souza et al., 2002). Moreover, free heme inhibits
human neutrophil spontaneous apoptosis, a feature that is
closely related to the impairment of resolution of
inflammation and consequent promotion of chronic
inflammatory status. Heme protective effect requires
NADPH oxidase-derived ROS and involves the activa-
tion of MAPK, PI3K and NF-kB signaling cascades as
well as heme oxygenase (HO) activity (Arruda et al.,
2004). More recently, we have shown that heme anti-
apoptotic effect is closely related to the maintainance of
mitochondrial stability, inhibition of Bax insertion into
mitochondria and a dramatic increase on Bcl-XL/Bad
protein ratio in a ROS-dependent manner, requiring the
same signaling pathways that regulate heme anti-apop-
totic effect. These findings attest to a prominent role of
free heme in the onset of inflammation associated to
hemolytic episodes as well as the statement of chronic
inflammation related to these disorders. The recent
advance on the study of free heme as a proinflammatory
molecule brings up hope for the development of new
strategies to ameliorate acute and chronic inflammation
found during hemolytic episodes.Financial support:
FAPERJ, CNPq, CAPES.

Contact information: Dr Christina Barja-Fidalgo,
Universidade do Estado do Rio de Janeiro, Department of
Pharmacology, Rio de Janeiro, Brazil
E-mail: barja-fidalgo@uerj.br
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THE ROLE OF OXIDATIVE STRESS IN THE
CEREBRAL MICROVASCULAR RESPONSE TO
STROKE

C Wong(1,2), M Hickey(2), Peter Crack(1)

(1) University of Melbourne, Victoria, Australia
(2) Monash University, Victoria, Australia

We have previously demonstrated that mice lacking the
anti-oxidative enzyme, glutathione peroxidase (Gpx1),
show significantly larger infarcts after stroke. Recent
studies have demonstrated that adhesion molecule-medi-
ated leukocyte recruitment is associated with increased
tissue damage in stroke, while mice lacking key adhesion
molecules conferred neuro-protection. Nevertheless, the
involvement of oxidative stress in leukocyte recruitment
and subsequent regulated cell injury is yet to be
elucidated. To explore this, Gpx1-/- mice were subjected
to transient mid-cerebral artery occlusion (MCAo)
followed by cerebral intravital microscopy, for assessment
of leukocyte-endothelium interactions in intact cerebral
microvasculature. After 1hr MCAo, leukocyte-endothe-
lium interaction was significantly reduced in Gpx1-/- mice
compared to WT counterparts during the second hour of
reperfusion. Laser Doppler and direct measurement of
blood flow in pial postcapillary venules revealed a
reduction of reperfusion in Gpx1-/- mice following
transient MCAo. This suggests that the reduction in
nutritive blood flow following stroke in Gpx1-/- mice may
explain the enhanced injury in these mice as well as the
reduced leukocyte-endothelium interaction. Further-
more, matrix metalloproteinase-9 (MMP9) which has
previously been shown to be implicated in endothelial
dysfunction and the pathogenesis of stroke was found to
be up-regulated in Gpx1-/- mice to a greater extent than
in WT mice after MCAo, suggesting a role for oxidative
stress in cerebral microvascular injury. The data present
here suggests oxidative stress may be one of the factors
that contribute to reduced post-ischemic perfusion, via
the disruption of the endothelial function as indicated by
the increased level of MMP9.

Contact information: Dr Peter Crack, University of
Melbourne, Department of Pharmacology, Melbourne,
Victoria, Australia
E-mail: pcrack@unimelb.edu.au
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A ROLE FOR HYDROGEN PEROXIDE IN
INFLAMMATORY HYPERALGESIA OF THE
MOUSE HINDPAW

Julie Keeble, J Bodkin, F Russell, R Graepel, S Brain

King:s College London, UK

Objectives: Reactive oxygen species, including hydrogen
peroxide (H2O2), are released from activated leucocytes
and resident cells in the joint during inflammation. We
hypothesize that H2O2 is an important mediator of
inflammatory pain and, thus, the aim of our experiments
was to investigate the effect of H2O2 on inflammation of
the mouse hindpaw.

Methods: We performed behavioural studies in CD1 mice
to determine the effect of H2O2 on both thermal and
mechanical hyperalgesia and oedema formation 20
minutes after intraplantar injection into the mouse
hindpaw. The Hargreaves technique was used to test
thermal hyperalgesia and a dynamic plantar aesthesiom-
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eter was used for mechanical hyperalgesia studies.
Oedema was determined by measuring paw mass.

Results: Our experiments showed intraplantar injection
of H2O2 (2200 – 8800 nmoles) causes significant thermal
and mechanical hyperalgesia of the mouse hindpaw.
H2O2 also causes significant oedema formation.

Conclusions: We propose that H2O2 is a potential target
for the treatment of inflammatory pain.This abstract is to
be considered for the Young InvestigatorHs Award.

Contact information: Dr Julie Keeble, King:s College
London, Cardiovascular Division, London, UK
E-mail: julie.keeble@kcl.ac.uk
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UPREGULATION OF ADRENOMEDULLIN
GENE EXPRESSION DURING THE
NEUROINFLAMMATORY DISEASE
EXPERIMENTAL AUTOIMMUNE
ENCEPHALOMYELITIS

Chris Bolton(1), C Paul(2), S Barker(3), R Mongru(3)

(1) William Harvey Research Institute, London, UK
(2) University West of England, Bristol
(3) Queen Mary University of London

Adrenomedullin (AM) acts as a vasodilator in many
vascular beds including the cerebral circulation where the
peptide is produced in larger amounts than in the
periphery.In vitro work has shown that AM beneficially
regulates blood-brain barrier (BBB) characteristics
including transendothelial electrical resistance, perme-
ability and p-glycoprotein pump activation.Our prelimi-
nary studies in acute experimental autoimmune encepha-
lomyelitis (EAE), a model of the human disease multiple
sclerosis (MS), have demonstrated significant elevations
in AM peptide levels corresponding with AM mRNA
changes during late, neurological disease where AM
production may be linked to the restoration of BBB
function. However, AM is not exclusively produced as
result of AM gene upregulation. Furthermore, AM
peptide levels do not always match AM mRNA changes
during other disease phases of EAE.The current study
has investigated, more closely, the relationship between
AM gene expression and subsequent levels of associated
peptides. AM mRNA levels were determined, by RT-
PCR, in the cerebellum, medulla-pons and spinal cord of
normal and EAE-inoculated Lewis rats at the height of
disease. AM and proadrenomedullin peptide (PAMP)
levels were measured in the tissues by radioimmunoas-
say.All tissues examined showed an increase in AM gene
mRNA compared to control levels.AM and PAMP
changes were observed in the samples and differences
between the peptide profiles were recorded.An under-
standing of alterations in the generation of AM and
related peptides during neuroinflammation may provide
insight into mechanisms affecting BBB permeability and
be of relevance to the changes in neurovascular function
seen during MS.

Contact information: Dr Christopher Bolton, John Vane
Science Center, Department of Biochemical
Pharmacology/Experimental Pathology, London, UK
E-mail: c.bolton@qmul.ac.uk
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GLYCINE RECEPTORS ARE TARGET
MOLECULE FOR INDUCTION OF TACTILE
ALLODYNIA BY PLATELET-ACTIVATING
FACTOR-GLUTAMATE-CGMP CASCADE IN
MOUSE SPINAL CORD

Toshihiro Dohi, K Morita, T Kitayama, N Motoyama, N
Morioka, K Kifune

Department of Dental Pharmacology, Hiroshima
University Graduate School of Biomedical Sciences,
Kasumi, Minami-ku, Hiroshima, Japan

Platelet-activating factor (PAF) contributes to the robust
inflammatory responses in acute phase and spread of
secondary injury. Although, PAF is believed to be a
potent edematous but non-painful mediator in peripheral
tissues, we recently demonstrated that PAF may be a
mediator of noxious signaling in spinal cord in case of
neuronal injury. PAF-induced tactile allodynia may be
mediated by ATP, glutamate and the generation of nitric
oxide (NO). The present study elucidated down-stream
signaling pathway for PAF-induced tactile allodynia.
PAF- and glutamate-induced tactile allodynia was
blocked by the pretreatment with NO scavengers and
inhibitors of NO synthase, soluble guanylate cyclase or
cGMP-dependent protein kinase (PKG). Recent
evidence attributes the generation of pain to specific
disfunctions of inhibitory glycinergic neurotransmission.
To explore the target molecule for induction of tactile
allodynia, the effect of knockdown of glycine receptors
containing the a3 subunit (GlyR a3) by siRNA spinally
transfected with HVJ-E vector was examined. In mice
spinally transferred with siRNA for GlyR a3, the
reduction of GlyR a3 was demonstrated in superficial
layer of dorsal horn by immunohistochemical analysis.
pCPT-cGMP, PAF, glutamate failed to induce tactile
allodynia in mice spinally transferred with siRNA of
GlyR a3, while these compounds produced tactile allo-
dynia in mice transferred with mutant siRNA of GlyR a3
as a control. Glycine tranporter inhibitors ameriolated
PAF- and pCPT-cGMP-induced allodynia. These results
suggest that glutamate-NO-cGMP-PKG pathway plays a
key role for PAF-induced tactile allodynia in spinal cord
and GlyR a3 may be a target molecule for PKG to induce
allodynia.

Contact information: Professor Toshihiro Dohi,
Hiroshima University, Graduate School of Biomedical
Sciences, Hiroshima, Japan
E-mail: todohi@hiroshima-u.ac.jp
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CRUCIAL ROLE OF THE CYTOSKELETON IN
HYPOALGESIA INDUCED BY CELECOXIB IN
RAT INFLAMMATORY PAIN

Janetti Francischi(1), P Paiva-Lima(1), DS Franca(1), R
Leite(2), YS Bakhle(3)

(1) Federal University of Minas Gerais, Belo Horizonte,
Brazil
(2) Medical College of Georgia, Augusta, USA
(3) Imperial College, London, UK

Selective cyclooxygenase 2 inhibitors (coxibs) induce a
characteristic increase in mechanical nociceptive
threshold, referred to as “hypoalgesia”, in inflammatory
pain induced by carrageenan in rat paws.We have here
assessed the role of the cytoskeleton in this hypoalgesia
induced by celecoxib (CX). Male Holtzman rats (150-
200g; 3-5 animals/group) were injected in the right hind
paw (ipl) with a range of cytoskeletal inhibitors (selective
inhibitors of microtubules (taxol, nocodazole, colchicine),
of actin microfilaments (latrunculin B, cytochalasin B) or
of intermediary filaments (acrylamide) (pico to nano-
moles per paw) and 30 min later given CX (12mg/kg, s.c.).
After a further 30 min, rats were injected (ipl) with the
inflammatory stimulus, carrageenan (250 mg/paw).
Mechanical pain threshold was hourly measured over
the next 4 h, using the Randall-Sellitto method. The CX-
induced hypoalgesia was reversed by low doses of
latrunculin B or cytochalasin (latrunculin 100% reversal
= 1.26 nanomoles), higher doses of microtubule inhibitors
(taxol 100% reversal = 23.4 nanomoles) with no effect of
acrylamide (7 up to 141 nanomoles).We conclude that 1)
local changes in (paw) cytoskeleton occurred during CX-
induced hypoalgesia and 2) actin microfilaments were the
cytoskeletal components most critically involved in this
hypoalgesia.Financial Support: CNPq, Fapemig and
CAPES

Contact information: Dr Janetti Francischi, Federal
University of Minas Gerais, Department of Pharmacology,
Belo Horizonte, Brazil
E-mail: janettif@icb.ufmg.br
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NIMESULIDE, A CYCLOOXYGENASE-2 (COX-2)
INHIBITOR COUNTERACTS IMMOBILIZATION
STRESS- INDUCED ALTERATIONS IN
DIFFERENT BEHAVIORAL AND BIOCHEMICAL
PARAMETERS IN MICE

Ashish Dhir, SK Kulkarni

University Institute of Pharmaceutical Sciences, Panjab
University, Chandigarh, India

There are reports regarding the up-regulation of cyclo-
oxygenase isoenzyme particularly inducible isoform i.e.
COX-2 in brain during neurodegenerative or neuro-
psychiatric disorders.In the present study, we examined
the effect of nimesulide (a preferential COX-2 inhibitor)

in subchronic immobilization stress. Mice were subjected
to immobilization stress for 6 hrs daily for a period of
seven days. Nimesulide (2.5 mg/kg, i.p.) was administered
daily for 7 days before challenging them to immobiliza-
tion stress. Behavioral analysis revealed the hyperloco-
motor activity and increased anxious response.
Subchronic stress decreased % retention of memory and
also caused hyperalgesic response in mice. Biochemical
analysis revealed that chronic immobilization stress
significantly increased lipid peroxidation and nitrite levels
and decreased the reduced glutathione and adrenal
ascorbic acid levels. Chronic treatment with nimesulide
significantly attenuated the immobilization stress-induced
behavioral and biochemical alterations. These results
suggested that the use of nimesulide could be a useful
neuroprotective strategy in the treatment of stress.

Contact information: Mr Ashish Dhir, University Institute
of Pharmaceutical Sciences, Department of Pharmacology,
Chandigarh, India
E-mail: ashishdhirpu@yahoo.com

FC01.7

NOCICEPTIVE ACTIVITY OF NGF ON THE
TEMPOROMANDIBULAR JOIN INFLAMMATION

Adriana Pelegrini-da-Silva(1), CA Parada(2), CH
Tambeli(1)

(1) Faculty of Odontology, Unicamp, Piracicaba, Brazil
(2) Faculty of Medicine, University of Sao Paulo, Ribeir¼o
Preto, Brazil

There is accumulated evidence for NGF role as a
peripheral pain mediator. NGF is upregulated in diverse
inflammatory conditions and evokes hyperalgesia when
injected in humans and rats. NGF increase was also
observed in temporomandibular join (TMJ) after CFA
injection, indicating its possible involvement in local
hyperalgesic states. Therefore, the objective here was to
evaluate if NGF participate in the TMJ nociception. To
test this hypothesis, the NGF was injected into the TMJ
alone or after carrageenan (Cg) and the spontaneous
nociceptive behavior of head flinches was counted for up
30min. Further evidence for the NGF nociceptive activity
was obtained quantifying the local production of NGF
after Cg injection, by ELISA, and the FOS-like immu-
nolabeling in the trigeminal sensory nucleus (including
the caudalis, interpolaris and oralis) after NGF injection.
Injections were performed in 0.25ul. NGF (0.2, 1 and 5ug)
injected in the TMJ challenged 1h prior by Cg (100ug)
induces a dose-dependent increase in the number of head
flinches. This increase was reduced by k252A (1 and 2ug),
indicating a trkA receptor-mediated effect. We detected a
significant increase in the NGF production 1 and 3h after
the TMJ Cg (300ug) injection. The TMJ injection of NGF
(5ug) alone did not induce detectable spontaneous
nociceptive behavior. However, the NGF (5ug) injection
induces a significant increase in the FOS like immuno-
labeling (FLI) in the sensory trigeminal nucleus
compared to the saline injection. These results indicate
that the NGF participates in the nociceptive activity in
the TMJ, specially in inflammatory conditions.
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Contact information: Ms Adriana Pelegrini-da-Silva,
Faculty of Odontology of Piracicaba, Department of
Physiology, Piracicaba, Brazil
E-mail: adriana-ps@bol.com.br

S04.1

OVERLAPPING FUNCTIONS OF MIF IN RA,
LUPUS AND ATHEROSCLEROSIS

Eric Morand

Monash University, Department of Medicine, Clayton,
Victoria, Australia

A Macrophage migration inhibitory factor (MIF) has
emerged in recent years as a key factor regulating
inflammatory responses. Both by directly activating
immune cells, and by participating in activation entrained
by other stimuli, MIF is important in innate and adaptive
immune responses as well as tissue-specific mechanisms
of damage.

MIF was reported as a key cytokine in the pathogenesis of
rheumatoid arthritis (RA) several years ago, but it now
clear that MIF is also involved in the pathogenesis of
systemic lupus erythematosus (SLE) and atherosclerosis.
MIF-deficient lupus-prone MRL/lpr mice exhibit
prolonged survival and reduced renal and skin disease
compared to MIF-expressing mice. Similarly, MIF-defi-
cient atheroma-pone LDLR-deficient or ApoE-deficient
mice are significantly protected from disease and antiMIF
mAb therapy is beneficial. RA and SLE are each
characterised both by an increased prevalence of athero-
sclerotic vascular disease and by overexpression of MIF.
Given the effects of MIF on atherosclerosis it can be
hypothesised that MIF overexpression participates in the
risk of atherosclerotic vascular disease in RA and SLE.

Recent data have provided insights into mechanisms of
action for MIF relevant to all these concepts. Firstly, the
newly described role of MIF in the selective recruitment
of monocyte-macrophage lineage cells is of particular
relevance to RA, SLE, and atherosclerosis, with evidence
that MIF mediates macrophage recruitment in SLE and
atherosclerosis. Secondly, glucocorticoid (GC) therapy is
possible risk factor for atherosclerosis in patients with RA
and SLE, and it is now clear that GC increase the
expression and release of MIF, potentially implicating
MIF in GC-related increases in atherosclerosis in RA and
SLE.

Specific therapeutic targeting of MIF in RA and SLE may
address not only primary disease pathways but also the
increased risk of atherosclerosis in these diseases.

Contact information: Dr Eric Morand, Monash
University, Department of Medicine, Clayton, Victoria,
Australia
E-mail: eric.morand@med.monash.edu.au

S04.2

CYTOKINE REGULATION OF LEUKOCYTE
RECRUITMENT

Michael J Hickey, JL Gregory, P Hall

Centre for Inflammatory Diseases, Department of
Medicine, Monash Medical Centre), Monash University,
Melbourne, Australia

To enter inflamed tissues, leukocytes must undergo
adhesion molecule-mediated interactions with the endo-
thelial surface of vessels at the site of inflammation.Cy-
tokines such as tumour necrosis factor (TNF) are
established as important mediators capable of promoting
leukocyte-endothelial cell interactions.However, in
inflammatory diseases such as atherosclerosis and rheu-
matoid arthritis, elevated expression of another cytokine,
macrophage migration inhibitory factor (MIF) occurs, yet
the role of this cytokine in leukocyte recruitment is
unknown.Therefore we explored the ability of MIF to
regulate leukocyte recruitment.This was achieved using
intravital microscopy to examine the intact microvascu-
lature in mice following local MIF treatment. These
experiments showed that MIF induced leukocyte adhe-
sion and transmigration in vivo, resulting in accumulation
of predominantly CD68+/F4/80-ve/CD11c-ve monocyte/
macrophage lineage cells.MIF did not induce upregula-
tion of adhesion molecules P-selectin and VCAM-1,
although their constitutive expression contributed to
recruitment.In contrast, MIF-induced recruitment was
blocked by antibodies to the monocyte-specific chemo-
kine, CCL2/MCP-1, and its receptor CCR2, and in
response to anti-CXCR2.This was supported by in vitro
experiments showing that MIF induced CCL2/MCP-1
release from cultured murine endothelial cells.Finally,
mice lacking CD74, the putative MIF binding molecule,
did not respond to MIF.These data demonstrate a
previously unrecognized function of this pleiotropic
cytokine: induction of monocyte migration into tissues,
and indicate the involvement of a pathway involving a
complicated chemokine/chemokine receptor pathway
with contribution from CD74.This function may be
critical to the ability of MIF to promote diseases in
which macrophages are key participants.

Contact information: Dr Michael Hickey, Monash
Medical Centre, Centre for Inflammatory Diseases,
Claytoin, VIC 3168, Australia
E-mail: michael.hickey@med.monash.edu.au

S04.3

CONTROL OF MACROPHAGE LINEAGE
PHENOTYPES BY COLONY-STIMULATING
FACTORS - IMPLICATIONS FOR THE
INFLAMMATORY RESPONSE

John Hamilton

The University of Melboure, Parkville, Victoria,Australia
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GM-CSF and M-CSF (CSF-1) can enhance macrophage
lineage numbers as well as modulate their differentiation
and function. Of recent potential significance for the
therapy of inflammatory/autoimmune diseases, their
blockade in relevant animal models leads to a reduction
in disease activity. What the critical actions are of these
CSFs on macrophages during inflammatory reactions are
unknown. To address this issue, adherent macrophages
(GM-BMM and BMM) were first derived from bone
marrow precursors by GM-CSF and M-CSF, respectively,
and stimulated in vitro with LPS to measure secreted
cytokine production, as well as NF-kB and AP-1 activ-
ities. GM-BMM preferentially produced TNFa, IL-6, IL-
12 and IL-23 while, conversely, BMM generated more IL-
10 and CCL2; strikingly the latter population could not
produce detectable IL-12 and IL-23. Following LPS
stimulation, GM-BMM displayed rapid

IkBa degradation, RelA nuclear translocation and NF-
kB DNA binding relative to BMM, as well as a faster and
enhanced AP-1 activation. Each macrophage population
was also pre-treated with the other CSF prior to LPS
stimulation and found to adopt the phenotype of the
other population to some extent as judged by cytokine
production and NF-kB activity. Thus GM-CSF and M-
CSF demonstrate at the level of macrophage cytokine
production different and even competing responses with
implications for their respective roles in inflammation
including a possible dampening role for M-CSF.

Contact information: Professor John Hamilton, University
of Melbourne, Department of Medicine, Parkville,
Victoria, Australia
E-mail: jahami@unimelb.edu.au

S04.4

GM-CSF AS A PROINFLAMMATORY CYTOKINE

Andrew Cook

Arthritis and Inflammation Research Centre and
Cooperative Research Centre for Chronic Inflammatory
Diseases, Department of Medicine University, Royal
Melbourne Hospital, The University of Melbourne,
Parkville, Victoria, Australia

Granulocyte macrophage-colony stimulating factor (GM-
CSF), initially discovered for its role in the differentiation
of haematopoietic cells into granulocytes and macro-
phages, can also affect mature cell function and may be
considered proinflammatory. GM-CSF is able to PprimeH
macrophages for increased pro-inflammatory responses,
including the increased release of TNFa and IL-12
following stimulation with, for example, LPS. In addition,
GM-CSF has been shown in vivo, using murine disease
models, to play a key role in a number of inflammatory
diseases. GM-CSF-/- mice have been shown to be
resistant to several diseases, including arthritis, and,
most notably, blockade of GM-CSF with a neutralizing
monoclonal antibody was effective at ameliorating
arthritis when given either prophylactically or therapeuti-
cally. T cells appear to be the major cell type responsible
for GM-CSF production required for arthritis, and GM-

CSF appears important in the effector phase of disease,
subsequent to T cell activation. Blockade of GM-CSF
results in fewer inflammatory cells, particularly macro-
phages, and cytokines such as TNFa, at the site of
inflammation. These findings suggest that blockade of
GM-CSF may be an effective treatment in a range of
inflammatory diseases.

Contact information: Dr Andrew Cook, The University of
Melbourne, Royal Melbourne Hospital, Parkville, VIC
3010, Australia
E-mail: adcook@unimelb.edu.au

S05.1

AUTOREACTIVE T CELLS IN HUMAN TYPE 1
DIABETES MELLITUS

Mark Peakman

King:s College London, United Kingdom

The autoimmune disease Type 1 diabetes mellitus
(T1DM) is thought to be mediated by autoreactive T
cells recognizing islet autoantigens, including GAD65,
IA-2 and proinsulin. This disease arises on a distinctive
genetic background, mapping most notably to the MHC,
and is also open to strong environmental influence. To
investigate the pathogenesis of the disease, and in
particular the prevailing paradigm that islet autoreactive
T cells are important, we have developed an approach to
epitope identification that is MHC allele and autoantigen
specific, and operates for both CD4 and CD8 T cells.
Utilizing this, we have uncovered populations of islet
antigen-specific T cells that have the immunological
credentials to be both pathogenic (eg Th1, Tc1) and
protective (Treg) in the disease. We have cloned some of
these cell types, enabling us to analyse their function and
provide an insight that will be important for an under-
standing of disease mechanisms, as well as guiding novel
therapeutic interventions.

Contact information: Professor Mark Peakman, Guy’s
Hospital, Department of Immunobiology, London, UK
E-mail: mark.peakman@kcl.ac.uk

S05.2

AUTOREACTIVITY TO INSULIN IN HUMAN
AND ANIMAL TYPE 1 DIABETES

George Eisenbarth

Barbara Davis Center, University of Colorado, Aurora,
USA

My laboratory is pursuing the hypothesis that type 1A
diabetes develops because of inherent reactivity of non-
stringent T cell receptors with conservation of Valpha and
Jalpha chains determining reactivity with a primary
insulin peptide. Evidence for this hypothesis is primarily
derived from the NOD mouse model where:1.Insulin
B:9-23 peptide dominant CD4 target in islets 2.T cells and
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TCR transgenic targeting B:9-23 cause diabetes 2.
Knockouts of the insulin 2 gene (expressed in thymus as
well as islets) accelerates diabetes while knockout of
insulin 1 gene (islet expression) prevents 90% of diabetes
3. Dual insulin knockout with transgenic insulin with
altered peptide (B16:A) prevents all diabetes 4. Islets
with native B:9-23 sequence, but not altered sequence
when transplanted into knockouts restore anti-insulin
autoimmunity and diabetes transfer by T cells 5.Anti-B9-
23 T cells have conserved Valpha and Jalpha chain usage
but no conservation N region or beta chain 6. Alpha chain
as transgene sufficient to engender anti-insulin autoanti-
bodies 7. Kay and coworkers demonstrate insulin reac-
tivity “upstream” of IGRP and IGRP reactivity non-
essential.Future studies in NOD directed at deleting
specific conserved alpha chains to test diabetes preven-
tion and develop therapeutic.In man we can now identify
at birth genetic risk as high as 80% of activating anti-islet
autoimmunity with MHC analysis and restricted hetero-
geneity suggesting dominant target.Insulin autoantibodies
in prospective studies such as DAISY usually appear
initially and levels are related to progression to diabete-
s.Analysis of cadaveric donors is underway to elucidate
primary targets.

Contact information: Dr George Eisenbarth, Barbara
Davis Center, University of Colorado, Aurora, CO, USA
E-mail: george.eisenbarth@uchsc.edu

S05.3

INDUCTION OF TOLERANCE TO INSULIN IN
HUMAN AND ANIMAL T1D

Leonard C Harrison

The Walter & Eliza Hall Institute of Medical Research,
Parkville, Victoria, Australia

Type 1 diabetes (T1D) is an autoimmune disease in which
genes and environment contribute to cell-mediated
immune destruction of insulin-producing beta cells in
the islets of the pancreas. The Holy Grail of autoimmune
disease prevention is PnegativeH vaccination against auto-
antigens to induce disease-specific immune tolerance.
This has been achieved in rodents by administering
autoantigen via a PtolerogenicH route (mucosal), cell
type (stem cell or resting dendritic cell), mode (with
blockade of T-cell co-stimulation molecules) or form (as
an Paltered peptide ligandH). Compelling evidence demon-
strates that proinsulin is the key autoantigen that drives
beta-cell destruction in the non-obese diabetic (NOD)
mouse model of T1D, and possibly in humans. Proinsulin/
insulin DNA, protein or T-cell epitope peptides admin-
istered in a PtolerogenicH manner to the NOD mouse can
delay or prevent the development of diabetes, via one or
more mechanisms (deletion or anergy of effector T cells,
induction of regulatory T cells). Administration of auto-
antigen via the mucosal route, which induces anti-diabetic
regulatory T cells in the rodent, is the most immediately
translatable approach to humans. Initial human trials of
vaccination with oral autoantigens lacked evidence of
bioeffect, probably due to inadequate dosage in end-stage
disease. Recently, however, the first evidence for a

therapeutic effect of mucosal autoantigen has been seen
in trials of oral and nasal insulin in islet autoantibody-
positive individuals at risk for T1D. combination Auto-
antigen-specific vaccination also shows promise in combi-
nation with non-specific immunotherapy in established
T1D.

Contact information: Dr Leonard C Harrison, The Walter
& Eliza Hall Institute of Medical Research, Parkville,
Victoria, Australia
E-mail: harrison@wehi.edu.au

S05.4

DOMINANT PERIPHERAL TOLERANCE
INDUCEDBY ANTI-CD3 THERAPY. LESSONS
LEARNED FROM ANIMAL AND HUMAN
DIABETES

Lucienne Chatenoud

Inserm U.25, HOpital Necker Enfants Malades, Paris,
France

Abstract not available at the time of printing.

Contact information: Dr Lucienne Chatenoud, Inserm
U.25, HOpital Necker Enfants Malades,, Paris, France
E-mail: chatenoud@necker.fr

S06.1

LEUKOCYTE HOMING TO THE SKIN

Wolf-Henning Boehncke

Department of Dermatology, Johann Wolfgang Goethe
University, Frankfurt am Main, Germany

Leukocyte extravazation is an integral process both
physiologically (immunosurveillance) and pathophysio-
logically (inflammation). The initial paradigm of a 4-step
process comprising tethering/rolling, activation, firm
adhesion, and diapedesis, each involving specific adhesion
molecules, has repeatedly been modified in the light of
more recent findings. Additionally, organ-specific differ-
ences regarding the role of distinct molecules were
established. Finally, the skin became a good “model” to
study due to its accessability and availability of powerful
animal models. In-vitro adhesion assays, flow-chamber
systems, intravital microscopy, animal models for
delayed-type hypersensitivity, and transplantation
approaches have successfully been employed to inves-
tigate leukocyte extravazation. Numerous molecular
interactions such as the cutaneous lymphocyte-associated
antigen and sialyl-Lewisx, or ICAM-1 and LFA-1, have
been proven sufficiently relevant to make them candi-
dates for potential therapies. With the anti LFA-1 anti-
body efalizumab, approved for the treatment of psoriasis,
the first therapeutic agent specifically targeting leukocyte
extravazation is already on the market; other compounds
are under development. Moreover, novel data suggest
that well-established anti-inflamamtory therapies such as
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fumarates also influence this process, thus contributing to
their clinical efficacy. Ongoing research aks for adopting a
more “dynamic” view on leukocyte extravazation as
several molecules obviously perform multiple tasks
throughout this process rather than being limited to just
one step of this multi-step cascade; this is particularly true
for the so-called junctional adhesuVon molecules which
obviously mediate more than just diapedesis. Finally,
similarities between leukocyte extravazation and hema-
togenic metastases are emerging. Consequently, certain
anti-inflammatory compounds may turn out to also
exhibit striking anti-metastatic efficacy, and vice versa.

Contact information: Professor Wolf-Henning Boehncke,
Johann Wolfgang Goethe University, Department of
Dermatology, Frankfurt am Main, Germany
E-mail: Boehncke@em.uni-frankfurt.de

S06.2

GENE-ENVIRONMENT INTERACTIONS
THROUGH A DEFECTIVE SKIN BARRIER IN
ATOPIC CZEMA

Michael J Cork

The University of Sheffield, School of Medicine &
Biomedical Sciences, Academic Unit of Biomedical
Genetics-Dermatology UK

Abstract not available at the time of printing.

Contact information: Dr Michael J Cork, The University
of Sheffield, School of Medicine & Biomedical Sciences,
Academic Unit of Biomedical Genetics-Dermatology UK
E-mail: m.j.cork@sheffield.ac.uk

S06.3

CHEMOKINES AND INFLAMMATORY SKIN
DISEASES

Bernhard Homey

Department of Dermatology, Heinrich-Heine-University,
DDsseldorf, Germany

Atopic dermatitis, psoriasis vulagaris and cutaneous lupus
erythematosus represent chronic inflammatory skin
diseases showing distinct clinical phenotypes but sharing
one aspect. The recruitment of pathogenic leukocyte
subsets into the skin represents a prerequisite for their
initiation and maintenance. During recent years, our
knowledge of the immunopathogenesis of chronic inflam-
matory skin diseases increased significantly. With regard
to the recruitment pathways of leukocytes, a superfamily
of small cytokine-like proteins so called chemokines has
attracted significant attention. Here the complex inter-
actions within the chemokine ligand-receptor network are
introduced, the involvement of chemokines in memory T
and dendritic cell trafficking is outlined and current
concepts of their role in the immunopathogenesis of

atopic dermatitis, psorasis vulgaris and cutaneous lupus
erythematosus are summarized.

Contact information: Professor Bernhard Homey,
Heinrich-Heine University, Departments of Dermatology
and Radiation Oncology, DDsseldorf, Germany
E-mail: homey@rz.uni-duesseldorf.de

S06.4

SIGNAL TRANSDUCTION IN SKIN
INFLAMMATION

Lars Iversen

Department of Dermatology, Aarhus University Hospital,
Aarhus, Denmark

The skin serves as a unique organ for studying general
principles of inflammation because of its easy accessibility
for clinical evaluation and tissue sampling. A network of
pro-inflammatory cytokines including IL-1 and TNF-a is
known to play a key role in the pathogenesis of cutaneous
inflammatory diseases through activation of specific
signalling pathways. Recently, progress in understanding
the underlying mechanisms regulating inflammatory
signalling pathways in the immunopathogenesis in skin
carcinomas, psoriasis vulgaris and atopic dermatitis has
been made. Kinases have been identified to play a crucial
role in regulating the expression and activation of
inflammatory mediators in these inflammatory skin
diseases. Mitogen-activated protein kinases (MAPKs)
are a family of serine/threonine protein kinases that
mediate a wide variety of cellular behaviours in response
to external stress signals. Increased activity of MAPKs, in
particular p38 MAPK, and their involvement in the
regulation of synthesis of inflammatory mediators at the
transcriptional and translational level has recently been
demonstrated. Progress in our understanding of inflam-
matory signalling pathways has identified new targets for
treating inflammatory diseases, but the challenge is to
place a value on one target relative to another and to
evolve strategies to target them. A careful examination of
different signalling pathways in various inflammatory
conditions is therefore needed. This presentation gathers
recent advances in signal transduction in skin inflamma-
tion focusing interleukin-1, TNF-W, p38 MAPK, MSK1/2,
MK2, NF-kappaB and AP-1.

Contact information: Dr Lars Iversen, Aarhus University
Hospital, Department of Dermatology, Aarhus C.,
Denmark
E-mail: lars.iversen@ki.au.dk
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FC02.1

THE HISTAMINE H4 RECEPTOR MEDIATES
ALLERGIC INFLAMMATION AND PRURITUS IN
MICE

PJ Dunford, N O:Donnell, JP Riley, KN Williams, Lars
Karlsson, RL Thurmond

Johnson & Johnson Pharmaceutical Research &
Development, San Diego, USA

Histamine is an important inflammatory mediator in
humans, and despite their relatively modest efficacy
antihistamines are frequently used to treat allergic
conditions, as well as other histamine-mediated reactions
such as pruritus. In contrast, antihistamines are of very
limited use for controlling other conditions where hista-
mine production is abundant, including asthma. The
discovery of the histamine H4 receptor (H4R) prompted
us to reinvestigate the role of histamine in pulmonary
allergic responses, as well as in pruritus. H4R deficient
mice and mice treated with H4R antagonists exhibited
decreased allergic lung inflammation in several models,
with decreases in infiltrating lung eosinophils and
lymphocytes and decreases in TH2 responses. Ex vivo
restimulation of primed T cells showed decreases in Th2
cytokine production, and in vitro experiments suggest
that decreased cytokine and chemokine production by
dendritic cells after blockade of the H4R was responsible
for the the T cell effects. The influence of H4R on allergic
or histamine-induced pruritus was explored in mice using
selective histamine receptor antagonists and H4R defi-
cient mice. The H4R was found to mediate the majority
of histamine-mediated and allergic itching, while the
contibution by the H1R was minor. Surprisingly the H4R
effect was independent of mast cells or other hemato-
poetic cells. This work suggests that the H4R can
modulate both allergic responses via its influence on T
cell activation, and pruritus through mechanisms that are
independent of hematopoetic cells. The studies show that
the H4R mediates previously uncharacterized effects of
histamine and highlight the therapeutic potential of H4R
antagonists.

Contact information: Dr Lars Karlsson, Johnson &
Johnson Pharmaceutical Research & Development,
Department of Immunology, San Diego, CA, USA
E-mail: lkarlsso@prdus.jnj.com

FC02.2

RANDOMISED, DOUBLE BLIND, CROSS
OVERCOMPARISON BETWEEN TWO
RUPATIDINE FORMULATIONS ON
HISTAMINE-INDUCED CUTANEOUS RESPONSE
IN HEALTHY MALE HUMAN ADULT
VOLUNTEERS

Pingali Rani Usha(1), MUR Naidu(1), BSP Reddy(2)

(1) Nizam:s Institute of Medical Sciences, Hyderabad;
India
(2) Genix Pharma, India

Rupatidine, carries the majority of the histamine H1 -
receptor - blocking activity and has been introducedfor
the treatment of allergic rhinitis and urticaria.

Objectives: The aim of this study was to compare the
effect of two by measure of inhibition of histamine
induced wheal and flare response.

Methodology: 12 male volunteers were enrolled after
written informed consent before to ethic committee
approved protocol. In this randomised, double-blind,
Single oral dose, cross overstudy, they were randomized
to receive either 10 mg Rupatidineformulation after
overnight fast. Washout was 10 days. Wheal and flare
were induced on the forearm of the trial subjects, by
histamine intradermally injection while the subject was
lying comfortably with arm resting on the bed. Ten
minutes later, wheal and flare were visualized under a
bright lamp. Histamine induced wheal and flare skin test
was performed before and regularly to 24hours after drug
administration.

Results: Administration of reference and test formula-
tions of Rupatidine, significantly inhibited the histamine
induced cutaneous response in all the subjects. The least
square mean ratio (%) T vs R for peak activity Imax- %
(maximum inhibition of histamine induced wheal and
flare response); area under the activity time curve
(AUC0-24 mmsq/hr and AUC 0-24 %/hr) both for
untransformed and log transformed data were found to
be within 80-125% of90% CI limits Both formulations
well tolerated.

Conclusions: It can thus be concluded that be concluded
that test formulation of Rupatidine tablet is bioequivalent
to reference Rupatidine tablet

Contact information: Dr Pingali Rani Usha, Nizam:s
Institute of Medical SciencesHyderabad, India
E-mail: ushapingali@yahoo.com

FC02.3

ROLES OF A THROMBOXANE A2 RECEPTOR,
TP SIGNALING IN ACUTE ISCHEMIA AND
SDF-1, VEGF EXPRESSION

Hideki Amano(1), Y Ito(1), H Yoshimura(1), K Ohara(1),
Y Mastui(1), H Hara(1), H Inoue(1), H Kitasato(1), C
Yokoyama(2), S Narumiya(3), M Majima (1)

(1) Kitasato University School of Medicine, Kanagawa,
Japan
(2) Tokyo Dental Medical Colledge, Tokyo, Japan
(3) Kyoto University School of Medicine, Kyoto, Japan

Thromboxane (TX) A2 is a potent stimulator of platelet
activation and aggregation and vascular constriction. We
have reported the magnitude of cytokine-mediated
release of SDF-1 from platelets and the recruitment of
nonendothelial CXCR4+ VEGFR1+ hematopoietic
progenitorsconstitute revascularization. We hypothesized
that TXA2 induces angiogenic response by stimulating
SDF-1 and VEGF which derived from platelet aggrega-
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tion.To evaluate this hypothesis, we dissected the role of
the TXA2 in angiogenesis response using mouse hind
limb model. Recovery from acute hind limb ischemia, as
assessed by the ratio between the treated ischemic limb
and the untreated control right limb was assessed in wild
type mice (C57Bl/6 WT) , Prostaglandin I2 receptor (IP)
knock out(IPKO) and Thromboxane (TX) A2 receptor
(TP) knock out(TPKO). Blood recovery in TP-/- signifi-
cantly delayed compared to WT and IPKO. Immunohis-
tochemical studiesrevealed that TP-/- mice were less
stained against PECAM positive cells compared to WT
and IPKOPlasma SDF-1 and VEGF concentration were
significantly reduced in TP-/- mice. We observed during in
vivo fluorescence microscopic study that compared to
TPKO, IPKO and WT significantly increased platelet
attachment to the microvessels around ligated area.
TPKO translpanted WT bone marrow cells increased
blood recovery compared to TPKO transplanted TPKO
bone marrow cells. In addition, mice injected with TXA2
synthase c-DNA expressing fibroblast increased blood
flow recovery compared to control mice. These results
suggested that TP signaling rescues ischemic condition by
inducing angiogenesis by secreting SDF-1 and VEGF
from platelet aggregation. Administration of selective TP
agonist may open new therapeutic strategy in regener-
ative cardiovascular medicine.

Contact information: Dr Hideki Amaano, Kitasato
University School, Department of Cardiothoracic Surgery,
Kanagawa, Japan
E-mail: amanyan0610@aol.com

FC02.4

S100 PROTEINS: POTENTIAL REGULATORS OF
MAST CELL AND MONOCYTE FUNCTION IN
ASTHMA

Carolyn Geczy, K Hsu, I Endoh, W Yan, Y Endoh, N
Tedla

University of New South Wales, Faculty of Medicne,
Sydney, Australia

Purpose: The S100 calcium-binding proteins, A8, A9 and
A12 are constitutively expressed in neutrophils and
induced in activated macrophages. High levels are
found in sera from patients with infection and several
chronic inflammatory diseases. The calgranulin complex,
A8/A9 is anti-microbial; A8 has oxidant- scavenging
functions. A12 is chemotactic for monocytes, and recruits
leukocytes in vivo by activating mast cells (MC). Effects
of these mediators on MC and monocyte function were
compared.

Methods: Human PBMC or murine MC were activated in
vitro with S100 and mediator release and cytokine
induction (assessed by quantitative RT-PCR/ELISA),
determined. A Cys41 to Ala41 A8 mutant was used to
determine whether effects on MC are mediated by redox.
Immunohistochemistry was used to demonstrate S100s in
asthmatic lung.

Results: The S100s were expressed in asthmatic lung,
particularly in eosinophils and alveolar macrophages.
Strong reactivity occurred with an antibody recognising
predominantly the hypochlorite-oxidised from of A8. A8,
A9 or the A8/A9 complex had relatively low ability to
induce IL1, TNF, IL6, and chemokines mRNA from
PBMC compared to A12. Only A12 induced significant
levels of IL13; none induced IL4 or GM-CSF mRNA
compared to LPS. In contrast to A12 which is activating,
A8 significantly inhibited MC degranulation provoked by
IgE cross-linking; suppression was dependent on Cys41.

Conclusions: The cytokine profile generated by A12 in
MC and monocytes strongly supports a role the patho-
genesis of asthma. In contrast, results strongly support a
role from A8 in oxidant defence, particularly to hypo-
bromite generated by activated eosinophils.

Contact information: Professor Carolyn Geczy, University
New South Wales, Faculty of Medicine, Sydney, New South
Wales, Australia
E-mail: c.geczy@unsw.edu.au

FC02.5

CD29-HCK IS A CHRONIC-PHASE SPECIFIC
AXIS MEDIATING MAST CELL/EOSINOPHIL
INTERACTIONS

Ido Bachelet(1), A Munitz(1), D Mankuta(2), G
Gleich(3), F Levi-Schaffer(1)

(1) Hebrew University of Jerusalem, Israel
(2) Hadassah University Hospital, Israel
(3) University of Utah, USA

The onset, amplitude and termination of allergic
responses is regulated at the mast cell/eosinophil inter-
face. Eosinophil major basic protein (MBP), which
activates mast cells in the late-chronic phase of allergic
inflammation, is a central determinant in this interface.
Characterized more than two decades ago, the exact
nature of this activation has not been clarified as yet.
Here we demonstrate that MBP exerts its activating
effect on human mast cells and basophils through CD29
and hematopoietic cell kinase (Hck). A genome-wide
analysis showed that Hck displays shifts in mRNA levels
specifically upon MBP-induced mast cell activation. Hck
also shows a unique priming pattern prior to this
activation. CD29 is phosphorylated specifically upon
activation with MBP and deploys a signaling complex
that critically depends on Hck. Extracellular neutraliza-
tion of CD29 interferes with MBP entry into the cell, and
this as well as RNA silencing of Hck results in defective
MBP-induced activation. Finally, CD29 neutralization
abrogates MBP-induced anaphylaxis in-vivo. These find-
ings picture for the first time a chronic-phase specific
pathway mediating eosinophil-induced mast cell activa-
tion with critical consequences for the therapy of chronic
allergic inflammation.
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Contact information: Dr Ido Bachelet, Hebrew University
of Jerusalem, Department of Pharmacology &
Experimental Therapeutics, Jerusalem, Israel
E-mail: idob@ekmd.huji.ac.il

FC02.6

MICROFLUIDIC PLATFORM SIMULATION OF
LEUKOCYTE ADHESION TO THE
ENDOTHELIUM.

Alexander Robinson(1), D Kashanin(2), F O:Dowd(2), V
Williams(2), G Walsh(1)

(1) Cellix Ltd, Institute of Molecular Medicine, Dublin,
Ireland
(2) University of Aberdeen, Scotland, UK

Leukocyte adhesion to endothelial cell bound proteins,
such as ICAM-1 and VCAM-1, is an initial step of the
inflammatory response. We have developed an in vitro
microfluidic system which mimics conditions found in
blood vessels in vivo during an immune response. Using
this system, we can record leukocyte adhesion levels
under physiologically relevant flow conditions (e.g. 0-5
dynes/cm2). The adhesion profiles of resting and PMA-
stimulated peripheral blood lymphocytes (PBLs) were
recorded, with respect to VCAM-1, ICAM-1, and BSA.
Images at each shear stress level were captured using a
digital camera, and analysed using our in-house Ducocell
software package. Distinct morphological changes in
PMA-stimulated PBLs, compared to non-stimulated
cells, can be observed. These include a less rounded
appearance of the PMA-stimulated PBLs, and evidence
of “uropod” formation, which anchor the T cell to the
endothelium as part of the migration process. Levels of
adhesion to VCAM-1 are high (80-90%, compared to
control), but there appears to be little difference between
the adhesion profiles of non-stimulated and PMA-stimu-
lated PBLs.However, there is a distinct difference
between the adhesion levels of non-stimulated and
PMA-stimulated PBLs to ICAM-1, with PMA-stimulated
cells showing a higher affinity for ICAM-1 than non-
stimulated cells (approx. 70% and 40%, respective-
ly).PBL adhesion to BSA is negligible. We present a
novel in vitro microfluidic pump system that can simulate
leukocyte adhesion to the endothelium under flow
conditions. This platform is a more efficient and econom-
ical system compared to those currently available, due to
reduced material costs and style of construction.

Contact information: Dr Alexander Robinson, Cellix Ltd,
Institute of Molecular Medicine, Dublin, Ireland
E-mail: a.j.robinson@abdn.ac.uk

FC02.7

BALANCE OF TNF-ALPHA IL-10 DETERMINES
THE COURSE OF INFLAMMATORY RESPONSE
IN A CLINICALLY RELEVANT MODEL OF
ARDS INDUCED BY ACID ASPIRATION

Alexandre Soares, T Decimoni, R Oliveira-Filho, B
Vargaftig, W Tavares de Lima

University of Sao Paulo, Department of Pharmacology,
Sao Paulo, Brazil

Introduction: Pulmonary aspiration of gastric contents is
a common complication observed in ICU patients and a
potential trigger of ARDS. In this study we evaluated the
course of lung inflammation induced by intranasal
instillation of gastric juice (GJ).

Methods: GJ was obtained from donor rats (pH 1.6).
Male C57Bl/6 were instilled with 2 ml/kg of GJ. After 2 or
24 h, the animals were sacrificed and lung and BALF
were collected. Control group consisted of non-manipu-
lated mice.

Results: The MPO activity in lung was significantly
increased in the 2nd h and returned to basal levels 24 h
after GJ instillation (Basal: 0.214�0.010, SG2h:
0.326�0.054, SG24h: 0.221�0.023; OD450nm). Neutro-
phils(PMN) counts increased only 24 h after GJ instilla-
tion (Basal: 3.5�1.0, SG2h: 4,0�0,9, SG24h: 23.3�10.5;
x10e3cells/mouse). TNF-a concentration in BALF
reached a peak at the 2nd h returning to basal levels 24
h after GJ challenge (Basal: 49.5�21.5, SG2h:
375.8�103.4, SG24h 55.5�12.5; pg/ml). BALF showed
increased levels of IL-10 after GJ instillation
(Basal:151.6�31.2, SG2h: 287.3�18.6, SG24h:
277.8�63.8; pg/ml). Discussion: GJ aspiration induced
an initial adherence of PMN to lung tissue that is
correlated with increased TNF-a/IL-10 ratio in BALF at
the 2nd h. The reduction of MPO activity is correlated
with the decrease in TNF-a/IL-10 ratio. The late increase
of PMN in BALF might be a consequence of the early
production of TNF-a. The results are suggestive that the
treatment of patients exposed to acid aspiration should be
focused in the initial period of the insult and in the
blockage of TNF-a.

Contact information: Mr Alexandre Soares, University of
Sao Paulo, Department of Pharmacology, Sao Paulo,
Brazil
E-mail: learth@uol.com.br
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INTESTINAL ISCHEMIA AND REPERFUSION
(I-I/R) PREDISPOSES MICE TO AN
EXACERBATED INFLAMMATORY RESPONSE
TO LOW-DOSE INTRANASAL LPS: A TWO-HIT
MODEL OF ARDS

Alexandre Soares, G Cavriani, R Oliveira-Filho, B
Vargaftig, W Tavares de Lima

University of Sao Paulo, Department of Pharmacology,
Sao Paulo, Brazil

Objectives: Intestinal I/R is implicated as a prime
initiating event in the development of Acute Respiratory
Distress Syndrome (ARDS) after trauma and hemor-
rhagic shock. We investigated the effects of LPS challenge
to mice previously submitted to i-I/R, a two-hit model of
acute lung injury.

Methods: Male C57Bl/6 mice were subjected to 45 min of
intestinal ischemia and challenged with 0.1 mg/kg of
intranasal LPS at the 4th hour of reperfusion (two-hit).
BALF and culture of lung explants were performed 20 h
after LPS challenge. Mice subjected to i-I/R or LPS alone
were used as controls.

Results: Two-hit mice showed marked increase in lung
Evans blue dye leakage compared to i-I/R (375.5�53.9 vs
48.8�3.5, mg/mg). Lung MPO was increased (0.30�0.03 vs
0.15�0.03; OD 450nm) whereas the neutrophil recruit-
ment to BALF was inhibited in the two-hit group
compared to LPS group (11.5�2.6 vs 28.5�3.4; x
10e3cells/mouse). The levels of NOx- in the two-hit
group were significantly increased when compared to i-I/
R controls in BALF (10.6�0.5 vs 6.5�0.8; mM) and in
lung explants (3.1�0.3 vs 1.3�0.1; mM/mg of tissue).

Conclusions: Intestinal I/R predisposes the animal to an
exacerbated response to a low dose LPS insult. The
exacerbated production of nitric oxide observed in the
two-hit group may cause endothelial damage, thereby
explaining the major increase in vascular permeability in
the two-hit group. The results are suggestive that patients
exposed to systemic inflammatory response might
develop ARDS when in contact with secondary inflam-
matory stimuli. Nitric oxide may play an important role in
this process.

Contact information: Mr Alexandre Soares, University of
Sao Paulo, Department of Pharmacology, Sao Paulo,
Brazil
E-mail: learth@uol.com.br
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LOW AEROBIC FITNESS ENHANCES
INFLAMMATION AND DAMAGE DUE TO
SMOKING

Christopher S Stevenson(1), A Morris(1), Pa Bahra(1), E
Hirsch(1), JW Tyler(1), B Everatt(1), LG Koch(2), SL
Britton(2), JS Gounarides(1)

(1) Novartis Institutes for BioMedical Research, Horsham,
UK
(2) University of Michigan, USA

Obligatory for using oxygen in energy transfer pathways
was the simultaneous co-evolution of enzymes that
detoxify the reactive species formed as by-products.
Thus, we hypothesized that individuals with low aerobic
function will have reduced anti-oxidant capacity and,
therefore, be more susceptible to smoking-related lung
diseases like COPD. To test this hypothesis, we exposed
high capacity runner (HCR) and low capacity runner
(LCR) rats to 3 months of whole-body smoke exposur-
es.The animals, bred over successive generations on the
same background strain for high or low running capacity,
differ by over 500% (p<1x10-37) for exercise capacity,
measured by running on a treadmill.After 3 months of
exposures, inflammatory cells in bronchoalveolar lavage
fluid were increased in both the HCR- and LCR-smoke-
exposed(SE) animals compared to air-exposed controls
(p<0.001); however there was a 2-3-fold increase in the
number of neutrophils and lymphocytes in the LCR- over
the HCR-SE group (p<0.001).Histopathology revealed
there was greater inflammation and lung damage present
in the LCR- versus HCR-SE group (p<0.05). Metabo-
nomic (metabolite profiling) analysis revealed that while
peroxidation of lung lipids occurred for both SE groups,
oxidative damage to the lung surfactant layer was
significantly more extensive for the LCR-SE. Systemic
oxidative damage was also more apparent in the LCR-SE
group, with metabolic profiling suggesting a reduced
capacity to regenerate muscle glutathione. The metabolic
data suggest that repair processes maybe more effective
in the HCRs. In summary, these data support the concept
that aerobic capacity may be central to oneHs suscepti-
bility to developing smoking-related lung disease.

Contact information: Dr Christopher S Stevenson,
Novartis Institutes for BioMedical ResearchHorsham, UK
E-mail: Christopher.Stevenson@novartis.com
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IN VIVO HYDROQUINONE EXPOSURE
IMPAIRS THE IMMEDIATE HYPERSENSIBILITY
RESPONSE IN RATS

Sandra Manoela Dias Macedo(1,2), SC Vaz(1), ELB
LourenÅo(1,3), MG Souza(1), AP Ligeiro-Oliveira(1), JM
Ferreira-Jr(4), SR Almeida(1), W Tavares de Lima(1),
SHP Farsky(1)

(1) University of S¼o Paulo, Brazil
(2) Regional Integrated University of Alto Uruguai and
MissQes, Brazil
(3) Paranaense University, Brazil
Butantan Institute, Sao Paulo, Brazil

Introduction: Hydroquinone (HQ) is a metabolite of
benzene involved on immunossupressive symptoms of
solvent intoxication. Aims: We investigated the in vivo
exposure of HQ on immunoglobulin E (IgE) antibody-
mediated-inflammation.

Methods: Male Wistar rats were exposed to vehicle or
HQ (50 mg/kg; ip.;daily, 22 days, two-day interval every
five days). On day 10, animals were ip sensitized with
ovalbumin (OA). Assays were performed on day 23.

Results: HQ-exposed rats presented reduced number of
leukocytes in the bronchoalveolar fluid and by impaired
in vitro OA-induced tracheal contraction. The latter
effect suggests reduction on mast cell degranulation,
and it was corroborated by in vivo decreased mesenteric
mast cell degranulation after topical application of OA.
The OA-specificity response was confirmed by normal
ability of mast cells to degranulate in both groups of
animals after topical application of compound 48/80. In
fact, lower levels of circulating OA-anaphylactic IgE
antibodies were found in HQ-exposed rats. This latter
effect was not dependent on number or proliferation of
lymphocytes, nevertheless reduced expressions of co-
stimulatory molecules CD45 and CD6 on OA-activated
lymphocytes indicated the interference of HQ exposure
on signaling of the humoral response during an allergic
inflammation.

Contact information: Ms Sandra Manoela Dias Macedo,
Regional Integrated University of Alto Uruguai and
MissQes / University of S¼o P, Department of Clinical and
Toxicological Analyses, S¼o Paulo, Brazil
E-mail: smdmacedo@yahoo.com.br
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TLR3, TLR7 AND TYPE I INTERFERONS ARE
INVOLVED IN CHRONIC INFLAMMATION
DURING RHEUMATOID ARTHRITIS

Mieke Roelofs(1), F Brentano(2), L Joosten(1), S
Abdollahi-Roodsaz(1), M Wenink(1), B
Oppers-Walgreen(1), M de Waal Malefijt(1), P van
Riel(1), D Kyburz(2), T Radstake(1), W van den Berg (1)

(1) Radboud University Nijmegen, Medical Centre,
Nijmegen, The Netherlands
(2) University Hospital, ZDrich, Switzerland

Toll-like receptors (TLR) are essential in the recognition
of invading microorganisms. However, increasing
evidence shows involvement of TLR in autoimmunity,
such as Rheumatoid Arthritis (RA), as well. Here we
investigated whether synovial expression of TLR3 and
TLR7 was associated with the expression of IFNa, TNFa,
IL-1b, IL-12, IL-17, and IL-18 and studied in what way
these receptors and cytokines were associated in vitro.
Using immunohistochemistry, we found that TLR3 /
TLR7 expression in synovial tissue was associated with
the presence of IFNa, IL-1b and IL-18, but not TNFa, IL-
12 and IL-17. To investigate whether IFNa, IL-1b and IL-
18 could induce TLR3 / TLR7 upregulation in vitro, we
incubated separate lymphocyte populations with these
cytokines and subsequently determined TLR3/7 mRNA
expression. IFNa incubation resulted in significant TLR3
/TLR7 upregulation, whereas IL-1b and IL-18 did not.
Pre-incubation with IFNa and subsequent stimulation of
TLR3 /TLR7 significantly enhanced IL-6, TNFa and
IFNa/b production, indicating that the IFN-induced TLR
upregulation was functional. Low amounts of biologically
active IL-1b were produced upon stimulation with ATP,
but not upon TLR3 / TLR7 stimulation, although mRNA
levels were high. Interestingly, IFNa-priming significantly
increased the ATP-induced IL-1b production. Here, we
demonstrated a dual role for IFNa in vitro, which could
explain the association between TLR and IL-1b / IL-18 in
synovial tissue. First, involvement in TLR3 /TLR7
regulation and second, involvement in ATP-induced
production of biologically active IL-1b. These results
suggest involvement of anti-viral immune responses in
RA and IFNa as a key player in chronic inflammation.

Contact information: Ms Mieke Roelofs, Radboud
University Nijmegen, Medical Centre, Department of
Rheumatology, Nijmegen, The Netherlands
E-mail: m.roelofs@reuma.umcn.nl
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DIFFERENTIAL FUNCTION OF THE
NACHT-LRR (NLR) MEMBERS NOD1 AND NOD2
IN ARTHRITIS

Leo Joosten(1), S Abdollahi-Roodsaz(1), G Ferwerda(1),
C Popa(1,2), S Girardin(2), M Netea(1), W van den
Berg(1)

(1) Radboud University Nijmegen Medical Center,
Mijmegen, The Netherlands
(2) Department of Laboratory Medicine, University of
Toronto, Toronto, Canada

The pathogenesis of chronic joint inflammation remains
unclear although the involvement of pathogen recogni-
tion receptors (PPR) has been suggested recently. Here,
we described the role of two members of the NACHT-
LRR (NLR) family, NOD1 (nucleotide/ binding oligo-
merization domain) and NOD2 in model of acute joint
inflammation induced by intraarticular injection of TLR2
(Toll-Like Receptor) agonist Streptococcus Pyogenes cell
wall fragments. We found that NOD2 deficiency resulted
in reduced joint inflammation and protection against
early cartilage damage. In contrast, NOD1 gene deficient
mice developed enhanced joint inflammation with
concomitant elevated levels of proinflammatory cyto-
kines and cartilage damage. To explore whether the
different function of NOD1 and NOD2 occurs also in
humans, we exposed PBMCHs carrying either NOD1fra-
meshift or NOD2frameshift mutation with SCW frag-
ments in vitro. Both TNFa and IL-1b production was
clearly impaired in PBMCHs carrying the NOD2fs
compared to PBMCHs isolated from healthy controls. In
line with the NOD1 gene deficient mice, human PBMCHs
bearing the NOD1 mutation produced enhanced levels of
proinflammatory cytokines after 24h stimulation with
SCW fragments. These data indicated that the NLR
family members NOD1 and NOD2 have a different
function in controlling TLR2-mediated pathways. We
hypothesize that intracellular NOD1-NOD2 interactions
determine the cellular response to TLR2 triggers.
Whether lack of controlling TLR2-driven pathways by
NOD1 signalling is involved in the pathogenesis of
autoinflammatory or autoimmune disease, such as rheu-
matoid arthritis (RA), remains to be elucidated.

Contact information: Dr Leo Joosten, Radboud University
Nijmegen Medical Center, Department of Rheumatology
Research & Advanced Therapeutics, Nijmegen, The
Netherlands
E-mail: l.joosten@reuma.umcn.nl
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EXPRESSION AND FUNCTION OF LILRA2:
IMPLICATIONS FOR RHEUMATOID ARTHRITIS
PATHOGENESIS

Owen Huynh(1), T Hampartzoumian(1), J Arm(2), L
Borges(3), C Geczy(1), P McNeil(4), N Tedla(1)

(1) Inflammatory Diseases Research Unit, School of
Medical Sciences, University of New South Wales,
Australia
(2) Harvard Medical School, Boston, MA, USA
(3) Amgen Incorporated, Seattle, WA, USA
Rheumatology Department, Liverpool Hospital, Australia

Leukocyte Immunoglobulin-like Receptors (LILRs) are a
family of receptors with potential immune-regulatory
function. Activating and inhibitory receptors play a role
in maintaining immunological equilibrium and an imbal-
ance may lead to the onset of autoimmune diseases such
as rheumatoid arthritis (RA). RA is a chronic inflamma-
tory disease of joints caused by mediators (i.e. TNF-a)
produced by activated leukocytes. We recently demon-
strated expression of activating LILRA2 in synovial tissue
macrophages from RA patients. The aim of this study was
to determine expression and function of LILRA2 in
monocytes and macrophages. Peripheral blood mononu-
clear cells (PBMC) were prepared by standard density
gradient separation and in vitro-derived macrophages
were generated by differentiating THP-1 cells with
vitamin-D3. LILRA2 expression was measured by flow
cytometry before and after modulation with cytokines.
Differentiation to macrophages significantly up-regulated
LILRA2 expression (p=0.0239). Treatment of macro-
phages with LPS, TNF-a, IL-1b and IFN-g but not IL-10
caused significant down-regulation of LILRA2 (p<0.01).
Function of LILRA2 was assessed by cross-linking with
plate-immobilised LILRA2-specific mAb. Soluble TNF-a
was measured by ELISA. Activation of cells elicited
TNF-a production in a dose-dependent manner while
time-course analysis shows maximal production at 18h.
Correlation between LILRA2 expression and response to
cross-linking indicates that level of expression may relate
directly to the degree of activation. Decrease expression
in response to acute-phase cytokines suggests controlled
regulation during inflammation. In RA, abnormal regu-
lation of LILRA2 could potentially exacerbate inflam-
mation by inducing uncontrolled production of pro-
inflammatory cytokines. Pharmacological blocking of
LILRA2 could potentially provide therapeutic benefit.

Contact information: Mr Owen Huynh, Inflammatory
Diseases Research Unit, School of Medical Sciences,
Sydney, New South Wales, Australia
E-mail: owen@student.unsw.edu.au
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THERAPEUTIC EFFECTS OF CORM-3, A
WATER-SOLUBLE CO-RELEASING AGENT, IN
MURINE COLLAGEN-INDUCED ARTHRITIS

Maria Luisa Ferrandiz(1), N Maicas(1), I Garcia
Arnandis(1), MC Terencio(1), R Motterlini(2), MJ
Alcaraz(1)

(1) University of Valencia, Spain
(2) Northwick Park Institute for Medical Research, UK

CO-releasing molecules (CO-RMs) mimic the biological
actions of CO derived from heme oxygenase activity. In
the present work we studied the effects of a water-soluble
CO-releasing molecule (CORM-3) on an animal model of
human rheumatoid arthritis. DBA-1/J mice were treated
with CORM-3 (5, 10 or 20 mg/kg/day, i.p.) from day 22 to
31 after collagen-induced arthritis (CIA) and sacrificed
on day 32. Administration of CORM-3 resulted in a
significant improvement of the clinical profile of this
disease since it markedly reduced joint swelling and
redness. Histological analysis of the joints in control
arthritic mice indicated the presence of granulocytes and
mononuclear cells, cartilage erosion, chondrocyte death
and proteoglycan depletion. All these parameters were
significantly reduced by CORM-3 treatment with the
most pronounced protective effect observed at 10 mg/kg.
The levels of pro-inflammatory mediators (PGE2, IL-
1beta, TNFalpha, IL-2 and IL-6) in the hind paw
homogenates were significantly inhibited by CORM-3.
In addition, COMP levels in serum, a marker of cartilage
degradation, was reduced by the CO-releasing agent. Our
studies show that therapeutic administration of CORM-3
alleviates the clinical features of murine CIA at the late
phase of this response. The beneficial action of CO
liberated from CORM-3 appears to be associated with a
decrease in inflammatory cytokines and reduction of cell
infiltration into the synovial tissues ultimately leading to a
protective effect on the cartilage.

Contact information: Professor Maria Jose Alcaraz,
University of Valencia, Department of Pharmacology,
Valrencia, Spain
E-mail: maria.j.alcaraz@uv.es
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ANTI-ARTHRITIC DRUG REDUCE
CYTOKINE-INDUCED CARTILAGE
DEGRADATION

B Van El, P Sonius, A-M Zuurmond, N Sakkee, Ar
Plomp, J DeGroot, Lex Nagelkerken

TNO Pharma, Department of Inflammatory and
Degenerative Diseases, Leiden, Netherlands

Aim: To setup a bovine model for cytokine-induced
articular cartilage collagen degradation, and characterize
the model using a variety of compounds targeting
different disease mechanisms relevant to arthritis.

Methods: Full thickness bovine articular cartilage
punches were cultured with or without 10 ng/ml IL-1a,
TNF-a and oncostatin M. After three weeks the cartilage
and culture medium were analyzed for weight changes,
water content, DNA content, glycosaminoglycans
(GAG), hydroxyproline (Hyp), damaged collagen mole-
cules, MMP activity, CTX-II and COMP. Diclofenac,
Dexamethasone, Pioglitazone, Remicade, Risedronate,
Galardin and A77-1726 were tested for their effect on
cartilage degradation.

Results: Exposure of articular cartilage to cytokines
resulted in a decreased cartilage weight, increased
proteoglycans degradation, increased collagen degrada-
tion, increased percentage of denatured collagen,
increased water content and increased levels of active
MMPs (all p < 0.01). COMP release during the first week
of culture showed a trend towards up regulation during
the first week of culture for all three donors, this was
however not significant due to the small number of
donors. Most of the described processes were modulated
by one or more of the drugs tested, indicating that this
model for articular cartilage destruction is sensitive to
treatment.

Discussion: Stimulation of bovine articular cartilage
explants with a cocktail of IL-1a, TNF-a and OSM
results in clear and consistent changes in the cartilage,
highly reminiscent of cartilage destruction during
arthritis. Further research needs to establish whether
the model is also sensitive to anabolic factors that
potentially could repair the damage.

Contact information: Dr Lex Nagelkerken, TNO Pharma,
Department of Inflammatory & Degenerative Diseases,
Leiden, The Netherlands
E-mail: lex.nagelkerken@tno.nl
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DIFFERENTIAL ROLES OF TLR2 AND TLR4 IN
EXPRESSION OF EXPERIMENTAL ARTHRITIS
MEDIATED BY SKEWED IL-23-IL-17 AXIS

Shahla Abdollahi-Roodsaz(1), L Joosten(1), M
Koenders(1), I DevesaGiner(1), M Roelofs(1), T
Radstake(1), M Nicklin(2), F Ribeiro Dias(3), W van den
Berg(1)

(1) Radboud University Medical Centre Nijmegen,
Rheumatology Research and Advanced Therapeutics,
Nijmegen, The Netherlands
(2) University of Sheffield, Division of Genomic Medicine,
Sir Henry Wellcome Laboratories for Medical Research,
Sheffield, United Kingdom
(3) Instituto de Patologia Tropical e Safflde Pfflblica,
Universidade Federal de GoiSs, GoiTnia, Brazil

Toll-like receptors (TLRs) may contribute to the progres-
sion of rheumatoid arthritis through recognition of host-
derived damage-associated ligands that have repeatedly
been found in arthritic joints. Involvement of TLR2 and
TLR4 activation in the expression of arthritis was studied
using interleukin-1 receptor antagonist deficient (IL-
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1Ra-/-) mice, which spontaneously develop an autoim-
mune T-cell mediated arthritis. Spontaneous onset of
arthritis was dependent on TLR activation by microbial
flora, as germ-free mice did not develop arthritis. After
crossing with TLR knockouts, IL-1Ra-/-TLR2-/- mice
developed more severe arthritis compared to IL-Ra-/-
TLR2+/+ littermates; whereas, TLR4-/-IL-1Ra-/- mice
were protected against arthritis. To clarify the mechanism
by which TLR2 and TLR4 differentially regulated the
disease expression, we studied the role of these TLRs in
IL-23 production and Th17 development, both important
in IL-1Ra-/- arthritis. Wild type bone-marrow-derived
dendritic cells (BMDCs) produced similar levels of IL-23
upon stimulation with TLR2 and TLR4 ligands; however,
IL-1Ra-/- BMDCs produced less IL-23 than wild type
DCs upon TLR2 stimulation and more IL-23 than wild
type DCs upon TLR4 stimulation. Furthermore, IL-
1Ra-/- T cells produced lower amounts of IL-17 when
cultured with TLR2-activated APCs and higher amounts
of IL-17 when cultured with TLR4-stimulated APCs, both
in combination with CD3 stimulation. FACS analysis of
Th17 (CD4+/IL-17+) cells from both spleen and draining
lymph nodes revealed 70% reduction in IL-1Ra-/-
TLR4-/- mice compared to IL-1Ra-/-TLR4+/+ litter-
mates. Specific CD3/CD28 stimulation of non-adherent
splenocytes confirmed lower IL-17 production in IL-
1Ra-/-TLR4-/-. These findings suggest important roles for
TLR2 and TLR4 in regulation of Th17 development and
expression of arthritis.

Contact information: Mrs Shahla Abdollahi-Roodsaz,
Radboud University Medical Centre Nijmegen,
Department of Rheumatology Research & Advanced
Therapeutics, Nijmegen, The Netherlands
E-mail: s.abdollahi-roodsaz@reuma.umcn.nl
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REGULATION OF CYCLIND1 PROMOTER
ACTIVITY BY PGE2 IN ARTHRITIS-AFFECTED
HUMAN SYNOVIAL FIBROBLASTS (HSF): ROLE
OF AP-1 ONCOGENES

John Di Battista, QW He, D Jovanovic, A Mancini

Department of Medicine, Division of Rheumatology,
McGill University Health Centre, Montreal, Quebec,
Canada

ProstaglandinE2 (PGE2) stimulates the transactivational
activity of p53 through p38MAP kinase-dependent Ser15
phosphorylation (JBC 2006).p53 controls cell-cycle
progression, in part, by differential regulation of AP-1
proto-oncogenes (Jun/Fos).Currently we studied PGE2
control of cyclin D1 promoter activity with particular
attention to the role of AP-1 oncogenes.PGE2 induced a
7.6 fold increase in JunB mRNA expression (northern
blot), a 2.1-fold increase in JunB promoter activity
(luciferase assay), and increased Ser259JunB phosphor-
ylation in human synovial fibroblasts (HSF) (western
blot).c-Jun was strongly inhibited while JunD, c-Fos, Fra1/
2, and FosB expression were upregulated by PGE2.In
cell-cycle experiments, transformation with a constitu-
tively active Ha-Ras construct (Ras G12V) resulted in a

3.9 fold increase in cyclin-D1 promoter activity, cyclin-D1
synthesis, Thr202/Tyr204 phosphorylation of ERK1/2 (6.2
fold) and AP-1 (c-Jun)-dependent transactivity (3.1 fold);
cyclin D1/CDK4-6 inhibitor p16INK4a synthesis was
suppressed. Addition of excess RasS17N dominant nega-
tive mutant construct to the plasmid mix abrogated the
aforementioned processes.Ectopic expression of c-Jun, c-
Fos and especially JunD expression constructs stimulated
cyclin D1 promoter activity/protein synthesis, blocked
p16INK4a synthesis; the latter effects were reversed by
the addition of excess JunB.PGE2 exerted temporal and
bi-phasic dose-dependent control of the cyclin D1
promoter activity, largely through differential AP-1
activation and promoted cell cycle arrest and apoptosis
in HSF at high physiological concentrations.The results
provide further insight into the biology of the cPLA2/
COX/PGES biosynthetic axis and highlight the
complexity of PGE2 action in terms of cell-cycle progres-
sion.

Contact information: Professor John Di Battista, McGill
University, Department of Medicine, Montreal, Quebec,
Canada
E-mail: john.dibattista@mcgill.ca
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ANTIRHEUMATIC/TNF ACTION BY FREE &
POLYSULPHATED
DIGLUCOPYRANOSYLAMINE

Michael Seed(1), R Jones(1), J Mancini(1), M Lees(1),
H-J Gutke(2), M Burnet(2), I Roitt(3)

(1) William Harvey Research Institute, London, UK
(2) Synovo GmbH, Germany
(3) University College, London, UK

Di-glucopyranosylamine (diGa) is an antikeratitic
(Roberts et al. , 1990, ACVO Conference, Scottsdale)
immunomodulatory pyranosyl disaccharide with paren-
teral anti-rheumatic activity (Bolton et al. , 2005, Inflam-
mation Res. 54(S2) S121) and unknown mechanism of
action.Interestingly, anti-TNF therapy is anti-keratitic.-
diGA hydrolyses to monoglucosylamine (MGA) and
glucose, which is prevented by N-acetylation (NAcdi-
GA).Lider (1995, PNAS. 92: 5037-41) showed that
sulphated disaccharides are orally active, inhibit TNF
synthesis and the DTH reaction.We have investigated the
anti-TNF and anti-rheumatic activity of the sulphated and
free diGAs.Human whole blood (HWB) was stimulated
with PHA (5mg/mL) to synthesise TNF.Antigen induced
arthritis (AIA) was induced in methylated bovine serum
albumin (mBSA) sensitised C57bl/6 mice challenged i.a.
into the stifle joint.Collagen arthritis (CIA) induced in
dba mice by sensitisation to bovine collagen, were
boosted i.p. with collagen at day 21. HWB TNF synthesis
was inhibited by diGA, MGA and NAcdiGA(IC50
<0.1mM). diGA (10mL, 1mM) i.a. prevented 24 hour
AIA (-0.32+/-0.06mm).diGA at 100mg/kg reduced AIA
when administered i.v. (-0.40+/-0.13mm, p<0.05) and i.p.
(-0.34+/-0.13mm, p<0.05), but is hydrolysed p.o. (0.24+/-
0.08mm NS). Polysulphated diGA (diGA8S) was
unstable, but stabilised by N-acetylation (NAcdi-
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GA8S).TNF synthesis was potently inhibited by both
NAcdiGA and NAcdiGA8S (IC50 <0.1mM).NAcdiGA8S
(100mg/kg p.o.) inhibited AIA (-0.43+/-0.13mm), and
NAcdiGA8S with lower degrees of sulphation (Mw 800
and 1200 kDa) inhibited the development of mouse
collagen induced arthritis as assessed by clinical score.
Sulphated diglucosylamines represent a new class of
heparinoid which are potent inhibitors of TNF synthesis
and possess oral anti-rheumatic activity.

Contact information: Dr Michael Seed, William Harvey
Research Institute, Department of Experimental
Pathology, London, UK
E-mail: m.p.seed@qmul.ac.uk
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THE EFFECT OF PHYSIOTHERAPY,
CIMETIDINE AND DOXYCYCLINE ON NITRIC
OXIDE SYNTHESIS IN RHEUMATOID
ARTHRITIS

Alina ELena Parvu(1), M Miclaus(3), C Mogosan(2), A
Uifalean(1)

(1) Department of Pathophysiology, Iuliu Hatieganu
University of Medicine and Pharmacy, Cluj-Napoca,
Romania
(2) Department of Pharmacology, Iuliu Hatieganu
University of Medicine and Pharmacy, Cluj-Napoca,
Romania
(3) Department of Physiotherapy, Emergency Hospital,
Targu Mures, Romania

Excessive NO appears to play a key role in the patho-
genesis of chronic inflammatory diseases. In this study we
aimed to evaluate NO synthesis in rheumatoid arthritis
(RA) before and after therapy. It was performed on 92
persons, divided into 6 groups: a negative control group
of healthy volunteers, a positive control group with RA, a
group with RA and physiotherapy (PHYS), a group with
RA and low doses of cimetidine (CIM) + doxycycline
(DOX), a group with RA and combined treatment PHYS
+ CIM + DOX, and a group treated with usual doses of
ibuprofen (IBU). Serum nitrite/nitrate (Griess) was
measured in order to evaluate NO synthesis.

Results: Compared to the positive control group, in all
the treated groups NO synthesis decreased significantly.
There was no significant difference between PHYS and
CIM+DOX effect alone. The combined treatment, PHYS
+ CIM + DOX had a much better inhibitory effect on
NO synthesis. Between the PHYS, CIM + DOX and
PHYS + CIM + DOX groups and that treated with
ibuprofen, there was no significant difference in reducing
NO synthesis.

Conclusions: 1) In RA PHYS + CIM + DOX treatment
was as efficient as ibuprofen in reducing NO synthesis. 2)
The low doses of CIM and DOX may allow a longer
treatment due to the lower side effects risk

Contact information: Professor Alina Elena Parvu, Iuliu
Hatieganu University of Medicine & Pharmacy,
Department of Pathophysiology, Cluj-Napoca, Romania
E-mail: parvualinaelena@yahoo.com
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MECHANISMS OF SOCS1 REGULATION OF TNF
PRODUCTION BY PRIMARY HUMAN
MONOCYTES

Cecilia Prele, E Woodward, P Hart

Telethon Institute for Child Health Research, Centre for
Child Health Research, University of Western Australia,
Perth, Australia

Enhanced SOCS1 expression following exposure of
murine macrophages to LPS implicated SOCS1 in the
control of LPS-mediated signaling. SOCS1 regulates
NFkB signaling in murine macrophages, blocking at the
level of Mal or IkBa phosphorylation. We investigated
the role of SOCS1 in regulating the production TNF by
LPS and Pam3CSK4-activated primary human mono-
cytes. Blood monocytes were isolated by centrifugal
elutriation and either infected with an adenoviral vector
expressing SOCS1 (AdV-SOCS1), control vector (AdV-
GFP) or left untreated. AdV-SOCS1 monocytes were
exposed to TLR4 and TLR2 ligands, LPS (500 ng/ml) or
Pam3CSK4 (300 ng/ml). FACS analysis demonstrated
infection efficiencies of 50�4% and 67�4% (n=16, mean
� SEM) of monocytes expressing AdV-GFP or AdV-
SOCS1 at MOI 50. AdV-SOCS1 blocked LPS and
Pam3CSK4 induced TNF mRNA and protein production
in a dose-dependent manner. In contrast, IL-6 and IL-10
production by AdV-SOCS1-infected monocytes was not
blocked. AdV-SOCS1 also blocked LPS and Pam3CSK4-
induced TNF production by macrophages isolated from
synovial fluid. Infection efficiencies of 67�1% or 72�1%
were obtained. Quantitative Western blot analysis
revealed that the classically defined NFkB pathway was
not altered at the level of IkBa or p65 activation.
Furthermore, the kinetics of LPS and Pam3CSK4-
induced IkBa phosphorylation and degradation in AdV-
SOCS1 monocytes remained unaffected (n=5 and 2
donors, respectively). Further, analysis of parallel
MAPK pathways demonstrated no block in p38 or ERK
MAPK pathways. These data suggest that SOCS1 regu-
lation of LPS and Pam3CSK4-induced TNF production
by human monocytes occurs downstream of TLRs,
possibly at the level of transcription.

Contact information: Dr Cecilia Prele, Telethon Institute
for Child Health Research, Division of Molecular
Biotechnology, Perth, Australia
E-mail: ceciliap@ichr.uwa.edu.au
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THE PYRIDINE NUCLEOTIDE BETA-NAD+
INDUCES INCREASE IN INTRACELLULAR
CA2+ AND RELAXATION OF THE HUMAN
URINARY BLADDER SMOOTH MUSCLE

Kirsten Bouchelouche(1), J Nordling(2), P
Bouchelouche(1)

(1) Smooth Muscle Research Center, Køge Hospital,
University of Copenhagen, Køge, Denmark
(2) Department of Urology, Herlev Hospital, University of
Copenhagen, Herlev, Denmark

Recently, beta-NAD+ has emerged as a novel extracel-
lular player in the human urinary bladder. beta-NAD+ is
the natural substrate of CD38 which catalyzes the
conversion of beta-NAD+ to cADPR. Under normal
conditions in vivo, there is no or only very small
quantities (submicromolar range) of extracellular beta-
NAD+ compared to intracellular levels (200-1000 mM).
During inflammation cell lysis may cause bursts of high
local beta-NAD+ levels. However, the effect of beta-
NAD+ on the human detrusor smooth muscle cells
(HDSMC) was unknown. The effect of beta-NAD+ on
cultured (explant technique) HDSMC was determined
by: 1) Measuring cytosolic free calcium ([Ca2+]i) in fura-
2 loaded HDSMC using spectrofluorometry and 2) force
measurements in 10-20 mg detrusor strips. HDSMC
responded to beta-NAD+ (40-100 mM) with an imme-
diate and transient increase in [Ca2+]i. The Ca2+
transient was followed by one or two much slower and
transient increases in [Ca2+]i, indicative of beta-NAD+
enzymatic conversion into cADPR. The Ca2+ responses
persisted in the absence of extracellular calcium. The
Ca2+ responses to beta-NAD+ were not affected by
exposure of HDSMC to ATP supporting the notion that
the effects of beta-NAD+ were not mediated via P2X7
purinoceptors. Furthermore, beta-NAD+ caused a
concentration-dependent detrusor muscle relaxation.
This is the first study to report that extracellular beta-
NAD+ affect intracellular calcium homeostasis and force
in HDSMC. These powerful actions of beta-NAD+
suggest a role for beta-NAD+/cADPR system as a
novel extracellular player in the human detrusor during
inflammation.

Contact information: Dr Kirsten Bouchelouche, Smooth
Muscle Research Center, Køge Hospital, University of
Copenhagen, Køge, Denmark
E-mail: bouchelouche@mail.tele.dk
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MECHANISM OF HIV DYSREGULATION OF
THE INTERFERON-GAMMA SIGNAL
TRANSDUCTION: A ROLE FOR
TRANSACTIVATOR TAT IN SUPPRESSION OF
JAK/STAT PATHWAYS

Allan S Lau(1), S Cheng(1), B Lin(1), J Li(1,2)

(1) Paediatrics and Adolescent Medicine, LKS Faculty of
Medicine, The University of Hong Kong, PR China
(2) BioScreening Unit, LKS Faculty of Medicine, The
University of Hong Kong, PR China

AIDS remains a worldwide threat more than two decades
after identification of HIV as the etiological agent. Its
wide dissemination can be partly attributed to its
successful suppression of immunity resulting in disease
progression and concomitant opportunistic infections
including mycobacterial and cytomegalovirus infections.
HIV trans-activator (Tat) is one of the regulatory proteins
that mediates HIV replication and dysregulates cellular
functions such as apoptosis and cytokine expression. For
example, Tat induces tumor necrosis factor (TNF) and
enhances gp120-induced neurotoxicity. We recently
showed that Tat induces the overexpression of IL-10 via
cellular kinase PKR and activation of transcription factor
Ets-1. In this study, we examined whether Tat plays a role
in perturbing interferon-& (IFN&) signal transduction. We
showed that Tat impaired IFN&-induced STAT1 tyrosine
phosphorylation, but had no effects on the serine residue
of STAT1 and Jak kinases in primary human blood
monocytes. Furthermore, we found that the nuclear
translocation of phospho-STAT1 was abrogated by Tat.
The inhibition of phospho-STAT1 led to the deformation
of STAT1 homodimers and subsequent STAT-DNA
complex. To investigate the cellular consequences, we
measured the expression of IFN&-stimulated genes
including human leukocyte antigen (HLA) and 2,5H-
oligoadenylate synthetase (2,5OAS), a key enzyme in
the activation of latent ribonuclease L. The results
showed that Tat inhibited transcriptional activation of
2,5OAS and HLA. Taken together, we identified a new
role for Tat in which it impairs IFN& signal transduction
and suppresses inflammation, thus crippling the immune
system and contributing to HIV persistence, opportunistic
infections and disease progression.

Contact information: Dr Allan S Lau, The University of
Hong Kong, Department of Paediatrics & Adolescent
Medicine, Hong Kong, Hong Kong
E-mail: asylau@hku.hk
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THE ACTIVITY OF CASPASE-1 IS INCREASED
IN LESIONAL PSORIATIC EPIDERMIS.

Claus Johansen, K Moeller, K Kragballe, L Iversen

Department of Dermatology, Aarhus University Hospital,
Denmark
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Caspase-1 belongs to the group of inflammatory caspases
and is the activating enzyme for the pro-inflammatory
cytokine interleukin-18 (IL-18), a cytokine known to play
an important role in the pathogenesis of psoriasis. The
purpose of this study was to determine the expression of
caspase-1 in psoriatic skin and the signaling mechanisms
involved in stress induced activation of caspase-1 and IL-
18. Interestingly, increased caspase-1 activity in lesional
compared with nonlesional psoriatic skin was seen as
determined by western blotting. In vitro experiments in
cultured human keratinocytes demonstrated anisomycin
induced, p38 MAPK dependent increased secretion of
procaspase-1 and active caspase-1. Furthermore, aniso-
mycin increased the mRNA expression of IL-18 through a
p38 MAPK dependent but caspase-1 independent mech-
anism, reaching a maximum level after 12 hours of
stimulation. Finally, anisomycin caused a rapid (4 hours)
increase in the secretion of proIL-18 and active IL-18.
Secretion of active IL-18 was mediated through a p38
MAPK/caspase-1 dependent mechanism, whereas secre-
tion of proIL-18 was mediated by a p38 MAPK
dependent but capsase-1 independent mechanism. These
data demonstrate that the activity of caspase-1 is
increased in psoriatic skin and that IL-18 secretion is
regulated by a p38 MAPK/caspase-1 dependent mecha-
nism, making caspase-1 a potential target in the treatment
of psoriasis.

Contact information: Dr Claus Johansen, Aarhus
University Hospital, Department of Dermatology, Aarhus,
Denmark
E-mail: claus.johansen@ki.au.dk
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TRISTETRAPROLIN: A MOLECULAR LINK IN
PROSTAGLANDIN E2-MEDIATED COX-2
POST-TRANSCRIPTIONAL GENE REGULATION

Arturo Mancini, GA Di Battista

McGill University, Montreal, Canada

Prostaglandin E2 (PGE2) regulates the stability of cyclo-
oxygenase-2 (COX-2) mRNA through adenylate/uridy-
late-rich elements (AREs) in the 3Huntranslated region
(3HUTR) by a positive autocrine/paracrine feed-forward
loop. The principal objective of this study was to elucidate
the molecular mechanisms involved in the PGE2-
dependent stabilization of COX-2 in human synovial
fibroblasts (HSFs). Transfection of well-known ARE
binding proteins (AUBPs) demonstrated that tristetrap-
rolin (TTP) potently destabilized a [luciferase-COX-2
3HUTR] reporter fusion mRNA (71�5.7% decrease in
luciferase activity vs. control). TTP protein levels in HSFs
remained constant despite IL-1b-induced changes in TTP
mRNA levels, thus suggesting translational regulation of
its expression. PGE2 did not affect the transcription or
translation of this gene in HSFs. Western blot analysis of
HSF TTP demonstrated the existence of a specific,
covalent ~55kDa heterocomplex containing TTP
(TTPhcx). Although TTPhcxHs exact composition and
stoichiometry is yet to be defined, PGE2 selectively
regulated the amount of this heterocomplex in a time-

dependent manner. Furthermore, protein shuttling
studies performed using real-time confocal microscopy
revealed that PGE2 can induce export of a small nuclear
pool of TTP-GFP. Finally, transfection of TTP into HSFs
also influenced COX-2 gene transcription, thus enabling
TTP to regulate COX-2 gene expression at both the
transcriptional and post-transcriptional level. In conclu-
sion, we have demonstrated that TTP is an RNA binding
protein capable of influencing COX-2 mRNA stability
and transcription and whose localization and interaction
with other factors is regulated by PGE2. These data can
provide important insight into deciphering the role of
PGE2 in fine-tuning physiological and pathophysiological
gene regulation.

Contact information: Mr Arturo Mancini, McGill
University, Department of Anatomy and Cell Biology,
Montreal, Quebec, Canada
E-mail: arturom33@sympatico.ca
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FEEDBACK CONTROL OF MKP-1 EXPRESSION
BY P38

Bao-Xue Ge(1), J-H Hu(1), T Chen(1), Z-H Zhuang(1),
L Kong(1), M-C Yu(1), Y Liu(2), J-W Zang(1)

(1) Chinese Academy of Sciences, Shanghai, PR China
(2) Ohio State University, USA

Mitogen-activated protein (MAP) kinases play a critical
role in innate immune responses to microbial infection
through eliciting the biosynthesis of proinflammatory
cytokines. MAP phosphatases (MKP)-1 is an archetypical
member of the dual-specificity phosphatase family that
deactivates MAP kinases. Induction of MKP-1 has been
implicated in attenuating the lipopolysaccharide (LPS)
and Peptidoglycan (PGN) responses, but how the expres-
sion of the MKP-1 is regulated is still not fully under-
stood. Here, we show that inhibition of p38 MAP kinase
by specific inhibitor SB 203580 or RNA interference
(RNAi) markedly reduced the expression of MKP-1 in
LPS or PGN-treated macrophages, which is correlated
with prolonged activation of p38 and JNK. Depletion of
MAPKAP kinase 2 (MK2), a downstream substrate of
p38, by RNAi also inhibited the expression of MKP-1.
The mRNA level of MKP-1 is not affected by inhibition
of p38, but the expression of MKP-1 is inhibited by
treatment of cycloheximide. Thus, p38 MAPK plays a
critical role in mediating expression of MKP-1 at a post-
transcriptional level. Furthermore, inhibition of p38 by
SB 203580 prevented the expression of MKP-1 in LPS-
tolerized macrophages, restored the activation of MAP
kinases after LPS restimulation. These results indicate a
critical role of p38-MK2-dependent induction of MKP-1
in innate immune responses.

Contact information: Professor Bao-Xue Ge, Chinese
Academy of Sciences, Institute of Health Sciences,
Shanghai, PR China
E-mail: gebaoxue@sibs.ac.cn
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INHIBITORY-KAPPAB KINASE (IKK)ALPHA IS
REQUIRED FOR ANTIGEN-DRIVEN
INFLAMMATION

Ella VE Johnson(1), MP Seed(1), T Lawrence(2)

(1) William Harvey Research Institute, London, United
Kingdom
(2) Kennedy Institute of Rheumatology, London, United
Kingdom

The I-kB kinase (IKK) complex regulates the activation
of NF-kB a key transcription factor in inflammation and
immunity. Whilst IKKa activity is necessary for pro-
inflammatory and anti-apoptotic gene expression, IKKa
has distinct roles in lymphorganogenesis and B cell
maturation. Here we describe a role for IKKa in cell
mediated immunity (CMI). Paw inflammation in methy-
lated BSA-induced CMI was significantly reduced in
transgenic mice expressing a mutant IKKa protein that
cannot be activated (IkkaAA/AA) compared to wild-type
(WT). Antigen-induced IL-2 and IFNg production by
IkkaAA/AA splenocytes and IkkaAA/AA T cell:DC co-
cultures were also significantly reduced ex vivo. This
could be normalised by using WT T cell: IkkaAA/AA

dendritic cell (DC) but not IkkaAA/AA T cell:WT DC
combinations. This suggests that reduced CMI in IkkaAA/

AA mice is due to a defect in IkkaAA/AA T cells not DCs.
This is not due to a requirement of IKKa in TCR-
mediated activation of T cells, since anti-CD3/CD28
mediated activation of IkkaAA/AA T cells was unaltered.
However, LPS-induced production of the important Th1
cytokine IL-12 is impaired in IkkaAA/AA DCs. We are
currently addressing the hypothesis that IKKa activity
may be required for the generation and maintenance of
antigen-specific T cells in vivo.

Recently we described a role for IKKW in the negative
regulation of innate immunity and acute inflammation,
which is in contrast to its role shown here in promoting
adaptive immunity and antigen-driven inflammation.
IKKa may represent an alternative target for the treat-
ment of autoimmune disease which would not compro-
mise host defence.

Contact information: Ms Ella Johnson, William Harvey
Research Institute, Experimental Pathology, London, UK
E-mail: ella_ve_johnson@hotmail.com
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SNIP IS A NOVEL AND ESSENTIAL CO-FACTOR
IN NF-KB TRANSCRIPTIONAL ENHANCESOME

Chen Wang, S Sun, Y Tang, K Yang, L Zhu

Shanghai Institutes for Biological Sciences ,Chinese
Academy of Sciences, PR China

As a latent transcription factor, NF-kB translocates from
cytoplasm into nucleus upon stimulations and mediates
expression of genes important in immunity, inflammation

and development. Although extensive studies have been
done regarding how NF-kB is triggered into nucleus, little
is known about how it is regulated inside nucleus. By two-
hybrid approach, we identify a prefolding-like protein
SNIP that is expressed predominantly and interacts
specifically with NF-kB inside nucleus. We show that
RNAi knockdown of SNIP leads to impaired nucleus
activity of NF-kB and dramatically attenuates expression
of NF-kB dependent genes. This interference also sensi-
tizes cells to apoptosis by TNF-a. Furthermore, SNIP
forms a dynamic complex with NF-kB and is recruited to
the NF-kB enhancesome upon stimulation. Interestingly,
SNIP protein level correlates with constitutive NF-kB
activity in human prostate cancer cell lines. The presence
of NF-kB within nucleus of stimulated or constitutive
active cells is significantly diminished without endoge-
nous SNIP. Our results reveal that SNIP is an integral
component of NF-kB enhancesome and essential for its
stability in nucleus, which uncovers a new mechanism of
NF-kB regulation.

Contact information: Dr Chen Wang, Shanghai Institutes
for Biological Sciences, Chinese Academy of Sciences,
Shanghai, PR China
E-mail: cwang01@sibs.ac.cn
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FACTORS INVOLVED IN BONE METABOLISM
AND OSTEOCLAST FUNCTION

Durda Pavasovic(1,3), R Lari(2,3), J Hamilton(2,3), P
Hertzog(1,3)

(1) Monash Institute of Medical Research, Monash
University, Centre for Functional Genomics and Human
Disease, Melbourne , Australia
(2) The University of Melbourne, Royal Melbourne
Hospital, Department ofMedicine, Melbourne Australia
(3) CRC for Chronic Inflammatory Diseases, Melbourne,
Australia

Bone remodeling is a tightly regulated process that
couples resorption of old bone by osteoclasts and the
deposition of new bone by osteoblasts. An imbalance
between bone formation and bone resorption can result
in various metabolic bone diseases, such as rheumatoid
arthritis and osteoporosis. Osteoclasts are terminally
differentiated cells that arise from a haematopoietic
stem cell lineage, which also gives rise to monocytes
and macrophages. Osteoclast differentiation and regula-
tion of this process to maintain bone homeostasis are
central to the understanding of the pathogenesis and
treatment of bone diseases, such as osteoporosis. In vitro,
osteoclast formation from bone marrow macrophages is
induced by RANKL (receptor activator of NF-kappa B
ligand) in the presence of M-CSF (macrophage colony
stimulating factor). Osteoclastogenesis is markedly
enhanced in bone marrow macrophages from
IFNAR1-/- and IFNAR2-/- mice and results in increased
number of multinucleated cells positive for osteoclast
marker, TRAP (tartrate-resistant acid phosphatase).
Consequently, the mutant mice develop osteoporotic
phenotype, characterised by reduced bone density.
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These findings suggest that the IFN alpha/beta system is
critical for the negative feedback regulation of osteoclas-
togenesis and that RANKL signaling is essential for the
induction of osteoclast differentiation.

Contact information: Ms Durda Pavasovic, Centre for
Functional Genomics and Human DiseaseClayton,
Victoria, Australia
E-mail: durda.pavasovic@med.monash.edu.au
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PANNEXIN-1: A KEY PLAYER ON
MACROPHAGE INTERLEUKIN-1BETA RELEASE

Pablo Pelegrin, A Surprenant

University of Sheffield, Department of Biomedical
Sciences, Sheffield, UK

ATP acting on P2X7 receptors in macrophage is one of
the main physiological signals that lead to the processing
and release of the pro-inflammatory cytokine, inter-
leukin-1beta (IL-1b), their activation also leads to rapid
opening of a membrane pore permeable to dyes such as
ethidium. Here we identify pannexin-1, a recently
described mammalian protein that functions as an hemi-
channel when ectopically expressed, as this dye-uptake
pathway and show that signalling through pannexin-1 is
required for processing of caspase-1 and release of
mature IL-1b induced by P2X7 receptor activation.
Furthermore, maitotoxin and nigericin, two agents
considered to evoke IL-1b release via the same mecha-
nism were studied. Maitotoxin evoked dye uptake whose
kinetics were similar to a slow pannexin-1-independent
phase induced by P2X7 receptor activation, and this was
unaltered by pannexin-1 inhibition.Nigericin did not
induce dye uptake.Inhibition of pannexin-1 blocked
caspase-1 and IL-1b processing and release in response
to this two stimuli.Thus, while pannexin-1 is required for
IL-1b release in response to maitotoxin, nigericin and
ATP, a mechanism distinct from pannexin-1 hemichannel
activation must underlie the former two processes.

Contact information: Dr Pablo Pelegrin, University of
Sheffield, Department of Biomedical Sciences, Sheffield,
UK
E-mail: p.pelegrin@sheffield.ac.uk
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SERUM AMYLOID A (SAA) IS AN INDUCER OF
MACROPHAGE INFLAMMATORY PROTEIN-3
ALPHA (MIP-3ALPHA) IN HUMAN
MONONUCLEAR CELLS

Silvana Sandri, A Greco Franco, A Pedrosa, A Campa

Departamento de AnSlises ClUnicas e ToxicolVgicas,
Faculdade de CiÞncias FarmacÞuticas, Universidade de
S¼o Paulo, Brazill

Introduction: SAA is a classic acute-phase protein up-
regulated during inflammatory response. SAA is active
on leukocytes and modulates inflammation and immunity
through the induction of cytokines, including the chemo-
kine IL-8. Here we verify the effect of SAA on the
mRNA expression and release of MIP-3alpha, a chemo-
kyne involved in the recruitment of dendritic cells.

Methods: Peripheral blood mononuclear cells (PBMC)
isolated from peripheral blood by density gradient were
cultured in RPMI medium in the presence of SAA. MIP-
3alphaconcentration was determinated in the supernatant
of cell cultures by ELISA. mRNAwas analyzed bythe
Ribonuclease Protection Assay (RPA).

Results: PBMC stimulated with SAA (20 ug/mL) induced
the expression of MIP-3alpha mRNA at 2, 4 and 12 hours.
MIP-3alpha protein was found in the suppernatant of 24
and 42 hours cultures (p<0,05) and the addition of SB
203580 (p38 inhibitor) and PD 98059 (ERK 1/2 inhibitor)
completely abolished the release of MIP-3alpha.

Conclusions: SAA is an inducer of MIP-3alpha expres-
sion in PBMC and p38 and ERK1/2 are important
pathway signaling to this effect. SAA is one of the factors
responsible by the recruitment of dendritic cells.

Financial support: FAPESP and CAPES

Contact information: Ms Silvana Sandri, Universidade de
STo Paulo, Departamento de AnSlises ClUnicas e
TVxicolVgicas Faculdad, S¼o Paulo, Brazil
E-mail: ssandri@usp.br

FC05.4

ARRY-797, A SELECTIVE, POTENT INHIBITOR
OF P38 ACTIVE IN ANIMAL MODELS OF
RHEUMATOID ARTHRITIS, INHIBITS EX VIVO
IL-1, PGE2 AND TNF PRODUCTION IN
NORMAL HUMAN SUBJECTS

Kevin Koch, P Lee, J Pheneger, S Brown, J Rothermich, S
Gross, M Munson, K Litwiler, D Chantry, S Winski, J
Winkler

Array BioPharma, Boulder, Co, USA

The p38 pathway is activated in numerous inflammatory
conditions, including RA, IBD asthma, acute coronary
syndrome, and COPD, and its activation helps drive the
production of inflammatory mediators. Inhibitors of p38
decrease mediator production and therefore can produce
profound anti-inflammatory effects. ARRY-797 is a
potent inhibitor of p38 enzyme (IC50 < 5nM) with a
novel pharmacophore and physiochemical properties
distinct from those of other p38 inhibitors, being very
water soluble. It is extremely potent in human whole
blood, blocking LPS-stimulated TNF production with an
IC50 < 2nM.In animal models of rheumatoid arthritis
(CIA and AIA) the compound significantly normalized
histologic endpoints, such as inflammation, bone resorp-
tion and cartilage damage (ED50~ 3 mg/kg). A Phase I
single ascending dose clinical study was run in healthy
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volunteers. After an oral dose of ARRY-797 (25, 50, 100,
200, 300 or 400 mg), blood was drawn at various times,
stimulated ex vivo with LPS, and analyzed for cytokines
and inflammatory mediatorsfj ARRY-797 was well-toler-
ated and drug exposure was proportional to dose. In ex
vivo samples, there was both a time- and concentration-
dependent inhibition of IL1, PGE2 and TNFfz with
>80% inhibition observed at the 50 mg dose level. The
plasma concentrations of drug peaked at ~20 ng/mL at
the 50 mg dose and cytokine inhibition was sustained for
>4 hours, showing that low doses of ARRY-797 produced
profound effects on clinical biomarkers. Further evalua-
tion of ARRY-797 in patients with inflammatory diseases
is planned.

Contact information: Dr Kevin Koch, Array Biopharma
Inc., 3200 Walnut Street, Boulder, CO, USA
E-mail: kkoch@arraybiopharma.com;dnemchak@
arraybiopharma.com

FC05.5

EFFECTS OF L-MAME TREATMENT ON
SECRETION OF PRO-INFLAMMATORY
CYTOKINES

Cristina Bichels Hebeda(1), L Barboza(1), SB de
Mello(2), SHP Farsky(1)

(1) Department of Clinical and Toxicological Analyses,
School of Pharmaceutical Sciences, University of Sao
Paulo, Brazil
(2) School of Medicine, University of Sao Paulo, Brazil

Introduction: We demonstrated that in vivo chronicle
blockage of NOS (L-NAME, 20mg/Kg; oral route; 14
days) impairs leukocyte-endothelial interactions and
neutrophils migration into inflammatory focus. These
effects may be depending, at least in part, on decreased
expression of L-selectin on leukocytes and PECAM-1 on
endothelium. Aimed to clarify the mechanisms involved
on these inhibitory effects, we now investigated the role
of L-NAME treatment on secretion of TNF and IL-1b ; by
circulating leukocytes and migrated peritoneal neutro-
phils.

Methods: Male Wistar rats were treated with L-NAME
(20mg/Kg; oral route; 14 days) or sterile saline (control).
Circulating leukocytes were isolated from blood collected
from abdominal aorta and migrated neutrophils were
obtained 4 hours after i.p. injection of oyster glycogen
(1%;10mL). NO (Griess reaction) and cytokines
(ELISA) were quantified in supernatants of 1 x 106
cultured cells before and 18 hours after LPS stimulation
(5m ;g/mL).

Results: Levels of NO, TNF and IL-1b ; were reduced in
circulating leukocytes from L-NAME-treated rats in both
basal and LPS stimulated conditions. On the other hand,
only secretion of IL-1b ; was impaired by migrated
neutrophils.

Conclusions: Results show that in vivo L-NAME treat-
ment, which partially reduces NO production, decreases

the secretion of pro-inflammatory cytokines by circu-
lating leukocytes. However, the same pattern of inhibition
is not detected if neutrophils are in vivo primed.

Financial Support: FAPESP (grant 05/60329-0), CNPq.

Contact information: Ms Cristina Bichels Hebeda,
University of Sao Paulo, Clinical and Toxicological
Analyses, S¼o Paulo, Brazil
E-mail: cbh@usp.br

FC05.6

INTERFERON GAMMA INHIBITS
INTERLEUKIN-1-INDUCED MMP-13
EXPRESSION IN HUMAN ARTICULAR
CHONDROCYTES: ROLE OF STAT-1 AND
CBP/P300 CO-ACTIVATOR INTERACTION IN
THIS INHIBITION

Rasheed Ahmad, H Qureshi, J Sylvester, M Zafarullah

CHUM, Research Center, Notre-Dame Hospital,
Montreal, Quebec, Canada

Background: Despite well-documented immunomodula-
tion by interferon gamma (IFN- g), its role and mecha-
nism of regulation of matrix metalloproteinase-13 (MMP-
13) gene expression in human chondrocytes is unknown.

Objectives: To investigate the ability and mechanism of
IFN-g to suppress interleukin-1 (IL- 1)-induced MMP-13
expression in articular chondrocytes.

Methods: Human chondrocytes were treated with IFN-g
or IL-1beta alone or in combination. MMP-13 mRNAwas
analyzed by RT-PCR. MMP-13 protein, phospho-STAT1
and p44/42 MAPK levels were measured by Western
blotting. MMP-13 promoter- luciferase, CMV-CBP/p300
plasmids and STAT1 siRNA were transfected by Calcium
phosphate method. AP-1 activity was monitored by
ELISA. STAT1- CBP/p300 interaction was studied by
immunoprecipitation.

Results: IFN-gpotently suppressed IL-1- induced expres-
sion of MMP-13 and promoter activity. Blockade with
neutralizing IFN-gR1 antibody revealed that MMP-13
inhibition by IFN-¼ was mediated by the IFN-¼ receptor.
IFN-beta-stimulated activation of STAT1 was directly
correlated with MMP-13 suppression. Knockdown of
STAT1 gene by specific siRNA or its inhibition with
Fludarabine partially restored the IL-1 induction of
MMP-13 expression and promoter activity. IFN-g did
not alter activator protein (AP-1) binding ability but
promoted physical interaction of STAT1 and CBP/p300
co-activator. P300 overexpression reversed IFN-g inhib-
ition of endogenous MMP-13 mRNA expression and
exogenous MMP-13 promoter activity.

Conclusions: IFN-g through its receptor activates STAT1,
which binds with CBP/p300 co-activator, sequesters it
from the cell system and thus inhibits transcriptional
induction of MMP-13 gene in chondrocytes. IFN-g and its
signaling pathways could be targeted therapeutically for
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diminishing IL-1- induced cartilage degradation by MMP-
13 in patients with arthritis.

Contact information: Dr Rasheed Ahmad, CHUM,
Research Center, Notre-Dame Hospital, Department of
Medicine, Montreal, Quebec, Canada
E-mail: ahmadr60@hotmail.com

FC05.7

IL-23 INDUCES TH17 POLARIZATION IN
SPLENIC T CELLS FROM TYPE II
COLLAGEN-IMMUNIZED DBA-1 MICE AND IS
CRITICAL FOR IL-22 EXPRESSION

A-M Mus(1), F Cornelissen(1), P Asmawidjaja(1), R
Hendriks(2), Erik Lubberts(1)

(1) Erasmus Medical Center, Department of
Rheumatology, Rotterdam, The Netherlands
(2) Erasmus Medical Center, Department of Immunology,
Rotterdam, The Netherlands

The objective of this study was to identify the role of IL-
23 in Th17 polarization in the prone autoimmune DBA-1
mice with and without collagen-induced arthritis and to
evaluate Th17 specific cytokine and transcription factor
expression. IL-23 induced Th17 cells in vitro from spleen
cells of naYve and collagen-type II (CII) immunized DBA-
1 mice. The percentage of Th17 cells is markedly higher in
CII-immunized versus naYve DBA-1 mice. Adding IL-23
to TGF-beta/IL-6 stimulated CD4 + T cells did not
significantly increase the percentage of Th17 cells. TGF-
beta/IL-6 in contrast to IL-23 induced a relatively high
percentage of IL-17+/IFN-gamma- cells and low IL-17-
IFN-gamma+ cells. TGF-beta/IL-6 did not increase IL-23
receptor expression, which may explain why adding IL-23
directly or two days after TGF-beta/IL-6 did not result in
an increase in the percentage of Th17 cells. Elevated
expression of IL-17A and IL-17F as well as the Th17
specific transcription factor RORgammat was found
under IL-23 as well as TGFbeta/IL-6 conditions. Inter-
estingly, IL-23 but not TGF-beta/IL-6 is critical in the
Th17 cytokine IL-22 expression in T cells from CII-
immunized DBA-1 mice. These data show that IL-23 was
more pronounced in inducing IL-17+/IFN-gamma-
(Th17) cells under CII-immunized conditions. Further-
more, IL-23 did not markedly increase the percentage of
Th17 cells induced by TGF-beta/IL-6. However, IL-23 is
critical for the induction of IL-22 expression, suggesting a
unique role for IL-23 in the induction of specific Th17
cytokines

Contact information: Dr Erik Lubberts, Erasmus Medical
Center, Department of Rheumatology, Rotterdam, The
Netherlands
E-mail: e.lubberts@erasmusmc.nl

FC05.8

REDUCED T HELPER 1 RESPONSES IN EBI3
TRANSGENIC MICE

Shin-ichi Hashimoto, K Matsushima

Department of Molecular Preventive Medicine, Graduate
School of Medicine, The University of Tokyo, Japan

EBI3 was initially discovered as a transcriptionally
activated gene in Epstein-Barr virus-infected human B
lymphocytes, and similar to p40 of IL-12. EBI3 protein
has been shown to form heterodimers with p28. p28/EBI3
termed IL-27, can influence the function of multiple T
cell subsets, including naive, effector, regulatory and
memory T cells. However, previous studies showed that
the overlapped expression of EBI3 and p28 is very
limited. These data lead to the hypothesis that EBI3 may
play a role independently from its association with p28.
Thus, to define the function of EBI3, we generated EBI3
transgenic (Tg) mice expressing in multiple tissues. EBI3
Tg mice exhibited no histologic abnormalities in various
organs and normal numbers of naive and memory CD4+,
CD8+ T cells, B cells, NK cells and NKT cells. CD4+T
cells isolated from spleens of EBI3 Tg mice, however,
produced less IFN-g than cells from WT (wild type)
control mice after in vitro stimulation with anti-CD3 and
anti-CD28 antibodies. In vivo studies, delayed-type hyper-
sensitivity (DTH) and contact hypersensitivity (CHS)
responses were significantly reduced in EBI Tg compared
with WT mice. Moreover, the CHS responses in EBI3 Tg
mice were recovered with anti-EBI3 polyclonal antibody.
Notably, CHS reaction in WT mice was increased by anti-
EBI3 antibody. In contrast, anti-p28 antibody suppressed
CHS responses in WT mice. These data suggest that EBI3
acts in different from IL-27, and reduces Th1 responses.

Contact information: Dr Shin-ichi Hashimoto, University
of Tokyo Graduate School, Department of Molecular
Preventive Medicine, Tokyo, Japan
E-mail: hashimot@m.u-tokyo.ac.jp

PL04

ATHEROSCLEROSIS, AN INFLAMMATORY
DISEASE

Gçran K Hansson

Center for Molecular Medicne, Karolinska Hospital,
Stockholm, Sweden

Abstract not available at the time of printing.

Contact information: Dr Gçran Hansson, Center for
Molecular Medicne, Karolinska Hospital, Stockholm,
Sweden
E-mail: goran.hansson@ki.sweden
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S07.1

TOPOLOGY OF INFLAMMATORY ADVENTITIAL
RESPONSE TO ARTERIAL WALL INJURIES

Jean-Baptiste Michel(1), O Thaunat(2), X Houard(1), O
Meilhac(1), G Caligiuri(2), A Nicoletti(2)

(1) INSERM U698 and University Denis Diderot- Paris 7,
CHU Xavier Bichat, Paris, France
(2) INSERM UMR S 681, UniversitH Pierre et Marie
Curie-Paris 6, Centre de recherche des Cordeliers, Paris,
France

Arteries are composed of three concentric tissue layers
which exhibit different structures and properties. Because
arterial injury is generally initiated at the interface with
circulating blood, most studies performed to unravel the
mechanisms involved in injury-induced arterial responses
have been focused on the innermost layer (intima). In
contrast, the role of the outermost tunica, the adventitia,
has attracted relatively little attention and remains
elusive. In the present review, we focus on involvement
of the adventitia in the response to various types of
arterial injury leading to vascular remodeling. Several
lines of evidence show that the initial insult and the early
intimal response lead to the genesis of (neo-) mediators
that are centrifugally conveyed by mass transport towards
the adventitia. These mediators trigger local adventitial
responses including angiogenesis, immuno-inflammation,
and fibrosis. We propose that these three processes
sequentially interact and that their net balance partic-
ipates in producing each specific pathological condition.
Hence, an adventitial adaptive immune response predom-
inates in chronic rejection. Inflammatory phagocytic cell
recruitment and initiation of a shift from innate to
adaptive immunity characterize the adventitial response
to proteolysis products in abdominal aortic aneurysm.
Centripetal adventitial sprouting of neovessels, leading to
intraplaque hemorrhages, predominates in atherothrom-
bosis. Adventitial fibrosis mediated by low inflammation
characterizes the response to mechanical stress and is
responsible for constrictive remodeling of arterial
segments and initiating interstitial fibrosis in perivascular
tissues. These adventitial events thus impact not only on
the vessel wall biology but also on the surrounding tissue.

Contact information: Dr Jean-Baptiste Michel, INSERM,
Hopital Bischat, Unit 698, Paris, France
E-mail: jbmichel@bischat.inserm.fr

S07.2

CAN RECEPTOR HETERODIMERIZATION
ACCOUNT FOR ALTERED VASCULAR
REACTIVITY DURING INFLAMMATION?

Helen Wise

Department of Pharmacology, The Chinese University of
Hong Kong, Shatin, HKSAR, PR China

Atherosclerosis has many of the characteristics of an
inflammatory disease, and thus would classically involve

endothelial COX-derived prostaglandins such as PGE2
and prostacyclin acting on EP and IP receptors, respecti-
vely.Activation of vascular IP receptors is especially
important in limiting the atherogenic properties of
thromboxane A2 acting on TP receptors.More recently,
expression of ghrelin receptors has been shown to be
increased in atherosclerotic plaques, and ghrelin itself has
anti-inflammatory properties in addition to its classical
role as a hunger hormone.As well as the complex
crosstalk between G-protein-coupled receptors
(GPCRs), recent evidence indicates that many GPCRs
exist constitutively as homodimeric complexes, and that
the formation of heterodimers not only influences the
classical cell signalling pathways used by these receptors,
but also affects their subcellular distribution.We have
found that EP3-I, TP and ghrelin receptors readily form
homodimers, but that co-transfection of HEK293 cells
with these receptors results in the formation of hetero-
dimers with unpredictable effects on receptor distribution
and cell signalling properties.Since inflammatory condi-
tions are thought to change the relative expression levels
of GPCRs in the vasculature, and since varying the
expression levels of GPCRs will affect their ability to
form heterodimers, then one might predict that GPCR
heterodimerization would indeed influence the reactivity
of vascular tissue during inflammation.

[This work was fully supported by grants from the
Research Grants Council of the Hong Kong Special
Administrative Region (CUHK4267/02M and 2041151).]

Contact information: Dr Helen Wise, Chinese University
Hong Kong, Department of Pharmacology, Hong Kong,
PR China
E-mail: helenwise@cuhk.edu.hk

S07.3

LEUKOTRIENE SIGNALING IN
ATHEROSCLEROSIS

Magnus BZck

Center for Molecular Medicine, Karolinska University
Hospital, Stockholm, Sweden

Vascular inflammation leads to formation of leukotrienes
through the 5-lipoxygenase pathway of arachidonic acid
metabolism. Leukotriene forming enzymes are expressed
within atherosclerotic lesions and locally produced leuko-
trienes exert pro-inflammatory actions within the vascular
wall by means of cell surface receptors of the BLT and
CysLT receptor subtypes. Recent mechanistic studies
have supported the notion of a major role of leukotriene
signaling in atherosclerosis. Leukotriene B4 (LTB4) is for
example one of the most potent chemotactic mediators
formed within the atherosclerotic lesion, inducing migra-
tion of a number different cell-types of both hemato-
poietic and non-hematopoietic origin. Initially identified
on neutrophils, BLT receptor activation is involved in
monocyte chemotaxis and adhesion as well as in vascular
smooth muscle cell migration and proliferation, providing
examples of potential mechanisms in LTB4-induced
atherogenesis. Targeting LTB4-induced activation of
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vascular smooth muscle cells has beneficial effects in
models of intimal hyperplasia and restenosis after
vascular injury. Furthermore, BLT receptor expression
has been demonstrated on T-cells, suggesting LTB4 as a
potential link between innate and adaptive immunolog-
ical reactions. Taken together, the local formation of
leukotrienes within the atherosclerotic lesion and the
potent pro-inflammatory effects of leukotriene receptor
activation in target cells of atherosclerosis provide a
rationale for a role leukotrienes in this disease. Further
experimental and clinical studies are however needed to
develop therapeutic strategies of treatments targeting
leukotriene signaling in atherosclerosis.

Contact information: Dr Magnus BZck, Karolinska
University Hospital, Center for Molecular Medicine,
Stockholm, Sweden
E-mail: magnus.back@cmm.ki.se

S07.4

ROLE OF COX-2 ACTIVITY IN HUMAN
VASCULAR WALL

Xavier Norel, N Foudi

INSERM U698 - CHU X. Bichat, Paris, France

In normal physiological conditions, the prostanoid (pros-
taglandin (PG) and thromboxane (Tx)) synthesis is
dependent on the constitutive isoform of cyclooxygenase
(COX-1). This synthesis and release happen few minutes
after cell or tissue stimulation. In vascular preparations
submitted to pro-inflammatory conditions for some hours,
the inducible isoform of cyclooxygenase (COX-2) and
other prostanoid synthases can be observed. As an
illustration of the previous experimental results, there is
an increased presence of COX-2 and the inducible
enzyme responsible for PGE2 synthesis (mPGES-1)
detected by immunocytochemistry in the carotid athero-
sclerotic plaque with strong inflammation. In vascular
cells in culture, PGI2 is the major biological active
prostanoid produced in the normal physiological condi-
tions. However, when COX-2 is induced, PGI2 and PGE2
are equally produced. The role of COX-1, COX-2 and
mPGES-1 activities is also dependent on the expression
of the various prostanoid receptors in the considered
vessel. There is increasing evidence for the presence and a
role of the EP receptor subtypes (EP1, EP2, EP3 or EP4)
preferentially stimulated by PGE2 in the vascular wall.
For these reasons, we have characterized the receptors
activated by PGE2 in human mammary arteries. In these
vessels incubated with a pro-inflammatory cytokine
(interleukin-1Z) and lipopolysaccharides a reduced
contractility to norepinephrine has been observed. This
effect is abolished by treatment of the vascular prepara-
tions with a selective COX-2 inhibitor, suggesting that
prostanoid synthesis and/or prostanoid receptors could be
involved.

Contact information: Dr Xavier Norel, INSERM U698 -
CHU X. BICHAT, Eicosanoids and Vascular
Pharmacology, Paris, France
E-mail: xnorel@hotmail.com

S08.1

PROGRESS IN UNDERSTANDING THE
PATHOGENESIS OF RA BY IDENTIFYING
GENETIC RISK FACTORS

Tom Huizinga, A van der Helm-van Mil, KN Verpoort, F
Kurreeman, M Thabet, J Schonkeren, REM Toes

Department of Rheumatology, Leiden University Medical
Center, Leiden, The Netherlands

Rheumatoid Arthritis is a syndrome which probably
consists of a number of diseases for which the risk factors
differ. Two major processes were identified: the gener-
ation of the anti-citrullinated antigens immune response
(highly sepcific for RA).We show that the different HLA
class II alleles contribute to the development of anti-
CCP-positive and anti-CCP negative RA.The SE alleles
do not independently contribute to the progression to
RA, but rather contributed to the development of anti-
CCP antibodies. Next we determined the effect of
smoking and observed that smoking only conferred risk
to contract RA in the CCP-positive group and not in the
anti-CCP negative group. For the risk factor PTPN22 (a
gene that regulates treshold of lumphocyte activation) the
allele C1858T only contributed to CCP-positive RA. In
contrast to HLA two other risk factors were found to be
associated with both CCP-positive and CCP-negative
RA. The risk factor in the FCRL-gene as has been
identified in the Japanese population was also tested in
931 Dutch RA cases and 570 unrelated Dutch controls.
Carrier analysis of the SNP (rs7528684) revealed associ-
ation of CC genotype with higher risk of developing RA
as compared to TT & TC carriers (P =0.039 and OR
=1.31). In a meta-analysis of all studies comparing 9467
individuals, the OR for the CC genotype to develop RA
was 1.2 and the P-value < 0.001. In conclusion, different
steps in pathogenesis of the syndrome RA can be
delineated

Contact information: Professor Tom Huizinga, Leiden
University Medical Center, Department of Rheumatology,
Leiden, The Netherlands
E-mail: t.w.j.huizinga@lumc.nl

S08.2

GENETIC VARIANTS IN INFLAMMATORY
BOWEL DISEASE (PARTICULARLY
CARD15/NOD2)

David van Heel

Insitute of Cell and Molecular Science , London, UK

This talk will focus on recent advances in understanding
primary genetic factors predisposing to inflammatory
bowel disease (CrohnHs disease and ulcerative colitis).
PProvenH genes containing genetic variants predisposing to
CrohnHs disease include IBD5/5q31, CARD15/NOD2 and
IL23R. Data is suggestive but not yet as convincing for
many other genes. A common theme is of genetic variants
influencing early innate immune responses to intestinal
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bacterial components, and subsequent adaptive immune
responses, leading to intestinal inflammation. Only for
CARD15/NOD2 is there (partial) understanding of how
genetic variation influences biological function to cause
chronic disease. Some mouse models (gene targeted) of
CARD15 appear to show opposite effects to other models
and human systems. In humans, CARD15 mutations
impair responses to bacterial components (muramyl
dipeptide) mainly at low dose sensing. It is likely this
receptor system normally maintains intestinal crypt
sterility and protection from invasive infection.

Contact information: Professor David van Heel, Insitute
of Cell and Molecular Science, 4 Newark Street, London,
UK
E-mail: d.vanheel@qmul.ac.uk

S08.3

THE NALP3 INFLAMMASOME: A DANGER
SIGNAL SENSING COMPLEX INVOLVED IN
AUTOINFLAMMATORY DISEASES

Fabio Martinon

Harvard School of Public Health, Boston, MA, USA

Pathogen-recognition receptors (PRRs) are key compo-
nents of immune systems and are involved in innate
effector mechanisms and activation of adaptive immunity.
Since their discovery in vertebrates, Toll-like receptors
(TLRs) have become the focus of extensive research that
has revealed their significance in the regulation of many
facets of our immune system. Recently a new family of
intracellular PRRs, the NOD-like receptors (NLRs),
which include both NODs and NALPs have been
described. Mutations within the NALP3/cryopyrin/
CIAS1 gene are responsible for three autoinflammatory
disorders: Muckle-Wells syndrome, familial cold auto-
inflammatory syndrome, and CINCA/NOMID. The
NALP3 protein associates with ASC and caspase-1
(thereby forming a molecular machine termed inflamma-
some that displays high proIL-1beta-processing activity.
Macrophages from Muckle-Wells patients spontaneously
secrete active IL-1beta. Increased inflammasome activity
is therefore likely to be the molecular basis of the
symptoms associated with NALP3-dependent autoinflam-
matory disorders. Here we will emphasis on the ability of
this protein complex to promote the development of
autoinflammatory syndromes.

Contact information: Dr Fabio Martinon, Harvard School
of Public Health, Department of Immunology and
Infectious Diseases, Boston, MA, USA
E-mail: fmartino@hsph.harvard.edu

S09.1

ALLERGIC INFLAMMATION: OLD (AND NEW)
CELLULAR PLAYERS

Francesca Levi-Schaffer

The Hebrew University of Jerusalem, Department of
Pharmacology & Experimental Therapeutics, Israel

Allergic inflammation (AI) is a complex phenomenon
initiated by allergen binding to IgE sensitized mast cells
and consequent mast cell activation. This causes the
symptoms of the early phase of AI and the onset of the
late phase characterized by the penetration in the
inflamed tissue of inflammatory cells, notably the eosi-
nophils. Their subsequent activation is believed to cause
tissue damage and to be the main responsible for the
tissue remodeling, especially when the AI becomes a
chronic process. We defined a novel functional unit that
we termed the Pallergic synapseH formed by mast cell –
eosinophil couples. In the synapse these two old cellular
players of AI have a cross talk via soluble mediators and
receptor-ligand interactions. This results in mast cell-
eosinophil functional synergism that consequently ampli-
fies and prolongs the inflammatory response. In addition,
mast cells and eosinophils are influenced and influence as
in a sort of Pallergic nicheH the surrounding structural cells,
i.e. fibroblasts and endothelial cells. We propose to view
the allergic synapse/niche as a specialized effector unit
worthy to be blocked for the treatment/prevention of
allergic inflammation.

Contact information: Professor Francesca Levi-Schaffer,
The Hebrew University of Jerusalem, Department of
Pharmacology & Experimental Therapeutics, Jerusalem,
Israel
E-mail: fls@cc.huji.ac.il

S09.2

DENDRITIC CELLS IN ASTHMA; A FUNCTION
BEYOND SENSITISATION

Leonie Sara van Rijt(1), N Vos(1), M Willart(1), S
Jung(2), H Hoogsteden(1), B Lambrecht(1)

(1) Erasmus MC, Rotterdam, The Netherlands
(2) Department of Immunology Weizmann Institute of
Science, Rehovot, Israel

Allergic asthma is one of the most common chronic
diseases in Western society, characterized by reversible
airway obstruction, mucus hypersecretion and infiltration
of the airway wall with Th2 cells, eosinophils, and mast
cells. If we are to devise new therapies for this disease, it
is important to elucidate how Th2 cells are activated and
respond to intrinsically harmless allergens. Dendritic cells
(DCs) are the most important antigen presenting cells in
the lung and are mainly recognized for their exceptional
potential to generate a primary immune response and
sensitization to aeroallergens. We have shown that intra-
tracheal injection of ovalbumin (OVA) pulsed DCs
induces sensitization leading to eosinophilic airway
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inflammation upon OVA aerosol challenge. We inves-
tigated the role of DCs in the secondary immune response
in a murine asthma model. OVA aerosol challenge in
OVA-DC sensitized mice, induced an almost 100 fold
increase in the number of airway DCs as well as an
increase in eosinophils and T cells. To investigate the
functional importance of DCs for the induction and
maintenance of airway inflammation in response to
allergen challenge, we conditionally knocked- out endog-
enous DCs in sensitised CD11c-Diphtheria toxin (DT)
receptor (CD11cDTR) transgenic mice by airway admin-
istration of DT 24 h before OVA aerosol (4x) challenge or
during an ongoing inflammation (depletion after 3x OVA
aerosols continued with 3 additional OVA aerosols).
Numbers of BALF eosinophils, Th2 cytokine production
by mediastinal lymph nodes and peribronchial and
perivascular inflammatory infiltrates were dramatically
decreased, illustrating an essential role for airway DCs
during secondary challenge.

Contact information: Dr Leonie Sara van Rijt, Erasmus
University Medical Center, Department of Pulmonary
Medicine, Rotterdam, The Netherlands
E-mail: L.vanrijt@erasmusmc.nl

S09.3

NK CELLS AND THEIR ROLE IN ALLERGIC
INFLAMMATION

Hans-Gustaf Ljunggren

Karolinska Institute, Stockholm, Sweden

NK cells are innate lymphocytes with potent immunor-
egulatory functions. They are potent producers of several
cytokines and chemokines, and also respond to similar
molecules in the body and at inflammatory sites. Even
though traditionally best characterized for their role in
anti-viral and anti-tumor immunity, they influence several
other types of immune responses. For example, they are
involved in, and affect, acute as well as chronic inflam-
matory responses. In the present talk, a general overview
on our current knowledge of NK cell biology will be
provided, with a special emphasis on the role of these
cells in allergic inflammation.

Contact information: Professor Hans-Gustaf Ljunggren,
Karolinska Institutet, University Hospital Huddinge,
Stockholm, Sweden
E-mail: hans-gustaf.ljunggren@ki.se

S09.4

THE ROLE OF BASOPHILS IN ALLERGIC
INFLAMMATION AND THEIR DEACTIVATION
BY TARGETING NOVEL SIGNALLING
MECHANISMS

Bernhard F Gibbs

Medway School of Pharmacy, University of Kent , UK

Basophils are major effector cells in allergic reactions due
to their ability to release substantial quantities of
histamine and eicosanoids following activation of high
affinity IgE receptors (Fc<epsilon>RI) with allergens.
Although these attributes are shared with their tissue-
fixed mast cell compatriots, basophils are unique in their
ability to also rapidly elaborate Th2-type cytokines (e.g.
IL-4 and IL-13), subsequently supporting IgE synthesis
and underlying atopy. Importantly, these mediators are
additionally secreted following primary exposure to
certain parasites (e.g. S. mansoni) and immunoglobulin
superantigens, suggesting a role for basophils in innate
immunity and in assisting developing Th2-type adaptive
immune responses. While we are beginning to understand
the potential physiological functions of these cells
regarding host defence, blocking their activity with
respect to treating symptoms of allergic disease has
remained an enigma. Recent advances, however, have
shed light upon the major intracellular signal transduction
processes involved in Fc<epsilon>RI activation and may
lead to novel therapeutic strategies for inhibiting medi-
ator secretions. An important discovery in this regard is
the phosphatase SHIP, which downregulates PI 3-kinase
signalling in both basophils and mast cells. Recent data
shows that SHIP expressions in basophils are reduced
from donors with active allergic disease but that these
levels may be increased, and the activity of basophils
subsequently inhibited, by targeting receptors associated
with SHIP recruitment (CD200R, CD300R). Identifying
the natural ligands for these inhibitory receptors may
therefore pave the way for new therapies for the treat-
ment of allergic inflammation.

Contact information: Dr Bernhard F Gibbs, Universities
of Kent & Greenwich at Medway, Medway School of
Pharmacy, Chatham Maritime, UK
E-mail: B.F.Gibbs@kent.ac.uk

FG05.1

REDUNDANCY OF SPECIFICITY OF
SECRETORY PHOSPHOLIPASES A2 ENZYMES
IN ATHEROSCLEROTIC CARDIOVASCULAR
DISEASE

E Hurt-Camejo

Wallenberg Laboratory for Cardiovascular Research,
University of Goteborg, Sahlgren:s Hospital, Sweden

Abstract not available at the time of printing.

Contact information: Professor E Hurt-Camejo,
Wallenberg Laboratory for Cardiovascular Research,
University of Goteborg, Sahlgren:s Hospital, Sweden.
E-mail:
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FG05.2

HYDROLYSIS OF LIPOPROTEINS BY SPLA2,S
ENHANCES MITOGENESIS AND EICOSANOID
RELEASE FROMVASCULAR SMOOTH MUSCLE
CELLS

Waldemar Pruzanski, J Kopilov, A Kuksis

University of Toronto, Ontario, Canada

Mitogenesis and proliferation of VSMC play an impor-
tant role in atherogenesis. Pro-inflammatory secretory
phospholipases A2 (sPLA2) hydrolyse glycerophospholi-
pids of HDL and LDL and release pro-inflammatory
agents, lyso-lipids, oxidized and non-oxidized fatty acids
and isoprostanes.sPLA2Hs lipolysis products localize in
vascular wall in vicinity of VSMC.We have tested the
impact of sPLA2, HDL and LDL and of their hydrolysis
products on mitogenesis and PGE2 and LTB4 release
from VSMC.Mitogenesis was significantly enhanced by
native HDL, and LDL, and by group V sPLA2. sPLA2

hydrolysis of HDL and LDL enhanced mitogenic activity
in order V>X>IIA.The release of PGE2 from VSMC
was enhanced by group X sPLA2Hs but not IIA or V.The
greatest effect was seen for HDL hydrolysed by group V
and X sPLA2.Native LDL and its sPLA2 hydrolysis
products enhanced the release of PGE2 in order
X>V>IIA.The release of LTB4 from VSMC was mark-
edly increased by native LDL and HDL, and hydrolysis
products of group Vand X, but not IIA sPLA2.Migration
of VSMC was significantly enhanced by sPLA2 IIA and
inhibited by HDL.This study demonstrates a complex
interaction of HDL and LDL with pro-inflammatory
sPLA2Hs, which affects mitogenesis, eicosanoid release
and migration of VSMC.Study of biocompatible sPLA2
blockers in the therapy of atherosclerosis is indicated.

Contact information: Professor Waldemar Pruzanski,
University of Toronto, Department of medicine, Toronto,
Ontario, Canada
E-mail: drwpruzanski@bellnet.ca

FG05.3

GROUP X PHOSPHOLIPASE A2 IN
INFLAMMATION AND ATHEROSCLEROSIS

Gerard Lambeau(1), M Gelb(2), S Karabina(3), E
Ninio(3), S Gora(3), M Triggiani(4), F Granata(4), F
Surrel(1), E Boilard(1)

(1) IPMC-CNRS UMR6097, Valbonne, France
(2) University of Washington, Seattle, USA
(3) INSERM UMRS 525, Paris, France
(4) University of Naples, Italy

The superfamily of phospholipase A2 comprises at least 9
intracellular enzymes and up to 12 secreted PLA2s
(sPLA2s). Elucidating the biological roles of each PLA2
member is currently the most challenging issue in the
PLA2 field. The different sPLA2s are not isoforms and
are likely to function either as enzymes producing key
lipid mediators (eicosanoids and lysophospholipids) or as

ligands that bind to specific soluble or membrane-bound
proteins (like cytokines). Increasing evidence suggests
that sPLA2s IIA, III, V, and X are involved in inflamma-
tory diseases including atherosclerosis. Among sPLA2s,
the human group X (hGX) enzyme has the highest
enzymatic activity towards phosphatidylcholine, the
major phospholipid of cellular membranes and low
density lipoproteins (LDL). On human alveolar macro-
phages, hGX sPLA2 can trigger secretion of TNF alpha,
IL1 and IL6 in a non-enzymatic manner. On colorectal
cancer cells, hGX sPLA2 stimulates cell proliferation,
produces potent eicosanoids including PGE2, and acti-
vates the transcription of key genes involved in inflam-
mation and cancer. The enzyme can also hydrolyze PC
and Platelet-Activating Factor (PAF) of LDL particles
very efficiently. Finally, hGX sPLA2 is present in human
atherosclerotic lesions and converts LDL into a proin-
flammatory particle that induces macrophage foam cell
formation, as well as MAP kinase activation, arachidonic
acid release, and expression of adhesion molecules in
HUVEC cells. Some other key molecular features of
sPLA2s including hGX will be presented.

Contact information: Dr Gerard Lambeau, IPMC, CNRS
UMR6097, Valbonne, France
E-mail: lambeau@ipmc.cnrs.fr

FG05.4

SM/PTDCHO RATIO AFFECTS SPECIFICITY OF
SPLA2S DURING LIPID DIGESTION

Arnis Kuksis, W Pruzanski

University of Toronto, Ontario, Canada

We have reported preferential release of polyunsaturated
fatty acids during hydrolysis of lipoprotein phosphatidyl-
choline (PtdCho) by sPLA2s, but the mechanism of this
selectivity is not known. Since both sphingomyelin (SM)
and lysoPtdCho inhibit the activity while increasing fatty
acid specificity of other PLA2s, we have examined fatty
acid release by sPLA2sIIA, Vand X in relation to relative
increases in proportion of endogenous SM and
lysoPtdCho during lipoprotein digestion. The analyses
were performed by normal phase liquid chromatography
with on-line electrospray mass spectrometry (LC/ESI-
MS) and LC/collision induced dissociation (CID)/ESI-MS
using conventional preparations ofLDL and HDL. The
highest preference for arachidonate release from LDL by
group X sPLA2 was observed when the residual SM/
PdCho molar ratio had reached 1.2 compared to a starting
ratio of 0.4.Group V sPLA2 showed preferential release
of linoleate at residual SM/PtdCho molar ratio 1.5, while
at intermediate ratios, both arachidonate and linoleate
were released at more comparable ratios. The relative
increases in lysoPtdCho and SM during the digestion with
sPLA2 IIA were much more limited, and a preferential
hydrolysis of polyunsaturated fatty acids was not
observed. These results suggest a lipid phase separation
as a likely basis for a differential hydrolysis of molecular
species of PtdCho. The residual SM/PtdCho ratios
reached during group V and X sPLA2 digestion are
similar to those observed for lesional LDL, which
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promote release of ceramides by SMase leading to LDL
aggregation. The above findings support a potential role
of sphingomyelins in atherogenesis.

Contact information: Dr Arnis Kuksis, University of
Toronto, Banting and BestMedical Research, Toronto,
Ontario, Canada
E-mail: arnis.kuksis@utoronto.ca

FG05.5

REGULATION OF THE ACTIVITY AND FATTY
ACID SPECIFICITY OF PHOSPHOLIPASES BY
SPHINGOMYELIN AND CERAMIDE

Papasani Subbaiah

University of Illinois at Chicago, Department of Medicine,
Chicago, USA

Although sphingomyelin (SM) is one of the most
abundant phospholipids in lipoproteins and cell
membranes, its physiological significance is unclear.
Because of its localization in the outer surface of the
cells, and its structural similarity to phosphatidylcholine
(PC),we proposed that it competitively inhibits phospho-
lipolysis of cell membranes by external phospholipases
(PLA). We showed that SM inhibits several lipolytic
enzymes including secretory PLA2 IIa, V, and X, and
hepatic and endothelial lipases, all of which hydrolyze PC.
Treatment of SM in the substrate with SMase C not only
relieved the inhibition but also activated the PLA2
reaction further, suggesting that ceramide, the product
of SMase C, independently stimulates PLA2, possibly by
disrupting the bilayer structure. SMase D treatment,
which produces ceramide phosphate, did not stimulate
the sPLA2. The fatty acid specificity of PLA2 is
significantly affected by SM. Thus sPLA2X exhibited
enhanced specificity for the release of arachidonic acid
(20:4) in presence of SM, due to a preferential inhibition
of hydrolysis of other PC species. In contrast, SM
inhibited the release of 20:4 by sPLA2V. Ceramide
selectively stimulated the release of 20:4 by both
enzymes. Only the long chain ceramides (> 10 carbons)
were effective, while ceramide phosphate did not stim-
ulate sPLA2 activity. SM-deficient cells released more
20:4 in response to sPLA2-treatment than normal cells,
and pretreatment of normal cells with SMase C increased
their susceptibility to sPLA2 attack. These studies show
that SM and ceramide regulate the activity and specificity
of PLA, and consequently the inflammatory response.

Contact information: Professor Papasani Subbaiah,
University of Illinois at Chicago, Department of Medicine,
Chicago, IL, USA
E-mail: psubbaia@uic.edu

FG05.6

PREVENTION OF ATHEROSCLEROSIS BY
SPLA2 INHIBITOR IN A MOUSE MODEL

Joaquim Trias, H Fraser, C Hislop

Anthera Pharmaceuticals, San Mateo, California, USA

Secretory phospholipase A2 (sPLA2) types IIA, V, or X,
have been associated with inflammatory diseases and
tissue injury including atherosclerosis in humans and
mice.Given the link between sPLA2 and atherogenesis, a
mouse model of atherosclerosis (apoE-/-) was used to
study the effects of A-002, an inhibitor of sPLA2
enzymes, on atherosclerosis and cholesterol levels over
16 weeks of treatment. Mice were fed with a high-fat, high
cholesterol diet alone during the study (21% fat; 0.15%
cholesterol, 19.5% casein) and were treated with vehicle
or A-002 bid at 30 mg/kg or 90 mg/kg by oral gavage.
Total cholesterol was significantly decreased after one
month of treatment and remained lower throughout the
study.Treatment with A-002 significantly reduced aortic
atherosclerotic plaque formation in apoE-/- mice fed a
high fat diet when compared to the untreated control by
approximately 40 %. In a different model that used
angiotensin II in conjunction with a high fat diet in a
background of apoE-/- deficient mice for 4 weeks, oral
dosing of A-002 (30 mg/kg bid) significantly reduced
aortic atherosclerosis and aneurysm rate when compared
to vehicle. These data suggest that A-002 is a potential
novel therapeutic agent for the treatment of atheroscle-
rosis.

Contact information: Dr Joaquim Trias, Anthera
Pharmaceuticals, Preclinical Department, San Mateo, CA,
USA
E-mail: jtrias@anthera.com

FG05.7

CLOSING REMARKS: SPLA2,S - QUO VADIS?

Waldemar Pruzanski, J Kopilov, A Kuksis

University of Toronto, Ontario, Canada

Abstract not available at the time of printing.

Contact information: Professor Waldemar Pruzanski,
University of Toronto, Department of medicine, Toronto,
Ontario, Canada
E-mail: drwpruzanski@bellnet.ca
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EXPRESSION AND CELLULAR LOCALIZATION
OF INFLAMMATION-ASSOCIATED TSG-6
PROTEIN IN HUMAN ATHEROSCLEROTIC
LESIONS

Catalin Mindrescu(1), J Coppola(1), S Doty(2), C
Antonescu(3), C Staniloae(1)

(1) Saint Vincent:s Hospital Manhattan, New York, USA
(2) Hospital for Special Surgery, New York, USA
(3) Sloan-Kettering Institute for Cancer Research, New
York, USA

TNF-stimulated gene 6 (TSG-6) is induced by TNF-a
during inflammation and its secreted product TSG-6
glycoprotein is involved in immune-mediated inflamma-
tory diseases and fertility. It regulates COX-2 and
prostaglandin synthesis, and participates in extracellular
matrix remodeling. Considering the chronic inflammatory
nature of atherosclerosis we hypothesized that TSG-6 is
expressed in atherosclerotic plaques and investigated
TSG-6 protein expression and cellular distribution on 12
superficial femoral artery endarterectomy specimens
from 6 diabetic and 6 non-diabetic patients with periph-
eral vascular disease. Six histologically normal radial
artery specimens were analyzed as control. Paraffin
embedded samples were studied by immunohistochem-
istry using a goat polyclonal anti-human-TSG-6 antibody.
TSG-6 expression was consistently present in all atherec-
tomy specimens but not in control specimens. A distinct,
strong cytoplasmic staining pattern was uniformly
detected in the endothelial lining of the intima, as well
as in the neo-vessel proliferation of the plaque. Cyto-
plasmic staining was also identified in the smooth muscle
cell proliferation of the neo-intima. Patchy TSG-6
expression was noted in the extracellular matrix. Within
the inflammatory plaques from diabetic patients, TSG-6
stained the foamy macrophages. TSG-6 expression was
also confirmed and quantified by qRT-PCR that showed a
significant up-regulation of TSG-6 gene (more that 100
fold induction compared to housekeeping genes). Our
study identifies for the first time the preferential expres-
sion of TSG-6 in atherosclerotic lesions and characterizes
its distribution within the cellular and matrix components
of the plaque. TSG-6 is a novel inflammatory mediator of
atherosclerosis and a potentially new marker of endothe-
lial / smooth muscle cell activation.

Contact information: Dr Catalin Mindrescu, Saint
Vincent:s Hospital Manhattan, Department of
Medicine/Cardiology, New York, NY, USA
E-mail: cmindrescu@svcmcny.org

FC06.2

MIF IS A NON-COGNATE LIGAND OF THE
CXCR2 CHEMOKINE RECEPTOR IN
INFLAMMATORY AND ATHEROGENIC CELL
RECRUITMENT

JDrgen Bernhagen(1), R Krohn(1), H Lue(1), JL
Gregory(2), A Zernecke(1), RR Koenen(1), T Kooistra(3),
P Ghezzi(4), R Kleemann(3), R Bucala(5), MJ Hickey
(2), C Weber(1)

(1) University Hospital of the RWTH Aachen, Germany
(2) Centre for Inflammatory Diseases, Monash University,
Melbourne, Australia
(3) Gaubius Laboratory, TNO-Prevention and Health,
Leiden, The Netherlands
(4) Mario Negri-Institute for Pharmacological Research,
Department of Biochemistry, Milan, Italy
(5) Department of Medicine and Pathology, Yale
University, School of Medicine, New Haven, USA

Mediators, which cannot be classified into chemokine
subfamilies but share functional patterns, e.g. signaling
through chemokine receptors, constitute a group termed
chemokine-like function (CLF)-chemokines. The pleio-
tropic cytokine macrophage migration inhibitory factor
(MIF) plays a critical role in inflammatory diseases and
atherogenesis. The underlying molecular mechanisms are
poorly understood, but, interestingly, MIF displays struc-
tural features resembling chemokines. We have identified
the chemokine receptor CXCR2 as a functional receptor
for MIF. MIF triggered Galphai/integrin-dependent
arrest and chemotaxis of monocytes specifically through
CXCR2, inducing rapid integrin activation. MIF directly
bound to CXCR2 with high affinity (Kd of 1.4 nM).
Monocyte arrest mediated by MIF in inflamed or
atherosclerotic arteries involved CXCR2 as well as
CD74, a recently identified membrane receptor moiety
for MIF. Accordingly, CXCR2 and CD74 were found to
occur in a receptor complex. In vivo, MIF deficiency
impaired monocyte adhesion to the aortic/arterial wall in
atherosclerosis-prone mice, as evidenced by intravital
microscopy. Thus, MIF displays chemokine-like functions
by acting as a non-cognate ligand of CXCR2, serving as a
regulator of inflammatory and atherogenic recruitment.
These data harbor an intriguing novel therapeutic pros-
pect by targeting MIF in atherosclerosis and add a new
dimension to MIF and chemokine receptor biology.

Contact information: Professor Juergen Bernhagen,
University Hospital of the RWTH Aachen, Department of
Biochemistry & Molecular Cell Biology, Aachen,
Germany
E-mail: jbernhagen@ukaachen.de
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NATURAL KILLER AND CD4+ T
LYMPHOCYTES PLAY A DOMINANT ROLE IN
COLLATERAL ARTERY DEVELOPMENT

V van Weel(1,2), L Seghers(1), R Toes(3), H van
Bockel(2), Paul Quax(1,2)

(1) TNO Bioscienses, Leiden, The Netherlands
(2) Department of Vascular Surgery, Leiden University
Medical Center, The Netherlands
(3) Department of Rheumatoly, Leiden University Medical
Center, The Netherlands

The immune system is thought to play a crucial role in
regulating collateral circulation (arteriogenesis), a vital
compensatory mechanism in patients with arterial
obstructive disease. Here, we studied the role of lympho-
cytes in a murine model for artiogenenesis after acutehind
limb ischemia. Arteriogenesis was impaired in C57BL/6
mice depleted for Natural Killer (NK)-cells by anti-
NK1.1 antibodies and in NK-cell-deficient transgenic
mice. Arteriogenesis was, however, unaffected in JW281-
knockout mice that lack NK1.1+ Natural Killer T (NKT)-
cells, indicating that NK-cells, rather than NKT-cells are
involved in arteriogenesis. Furthermore, arteriogenesis
was impaired in C57BL/6 mice depleted for CD4+ T-
lymphocytes by anti-CD4 antibodies, and in major
histocompatibility complex (MHC)-class-II-deficient
mice that lack mature peripheral CD4+ T-lymphocytes.
This impairment was even more profound in anti-NK1.1-
treated MHC-class-II-deficient mice that lack both NK-
and CD4+ T-lymphocytes. Finally, collateral growth was
severely reduced in BALB/c as compared with C57BL/6
mice, two strains with different bias in immune respon-
siveness. Correspondingly, fewer CD3-positive lympho-
cytes accumulated around collaterals in BALB/c mice.
These data show that both NK-cells and CD4+ T-cells
play an important role in arteriogenesis. Moreover, our
data hold promise for the development of novel clinical
interventions as promoting lymphocyte activation might
represent a powerful method to treat ischemic disease.

Contact information: Dr Paul Quax, TNA, Department of
Biosciences, Leiden, The Netherlands
E-mail: paul.quax@tno.nl

FC06.4

BLOCKING COMPLEMENT INHIBITS
VASCULAR REMODELING AND
ACCELERATED ATHEROSCLEROSIS IN
MURINE VEIN GRAFTS

Paul Quax(1,2), A Schepers(1,2), M de Vries(1), H van
Bockel(2)

(1) TNO Biosciences, Leiden, The Netherlands
(2) Department of Vascular Surgery, Leiden Univerisity
Medical Center, The Netherlands

Post-interventional vascular remodeling in venous bypass
grafts, seen as intimal hyperplasia (IH) and accelerated

atherosclerosis, often causing graft failure. Inflammation
is an important trigger for these processe. Complement is
an important part of the immune system and participates
in regulating inflammation. Although involved in several
other inflammatory diseases, the role of the complement
cascade in vein graft remodeling is unknown. The
involvement of the complement system in vein graft
disease was studied here using a model in which caval
veins are grafted in carotids arteries of hypercholester-
olemic ApoE3Leiden mice. In these veins IH and
accelerated atherosclerotic lesions develop within 28
days, consisting mainly of foamcells and SMC. To study
the functional role of complement in vein graft remod-
eling, Cobra Venom Factor (CVF:20U daily) was used to
deplete complement starting one day prior to vein graft
surgery. CVF-treatment reduced vein graft thickening by
64% (p=0.02), when compared to saline treated controls
(n=6).To confirm that the reduction by CVF was due to
hampered complement function and not a direct effect of
CVF, complement activation was blocked using Crry-Ig
(inhibiting C3 convertases). Crry-Ig (3mg every other
day) led to 50% decrease in vein graft thickening
(p=0.03) compared to controls receiving non-relevant
control IgG. These data prove that complement activation
plays a major in intimal hyperplasia and accelerated
atherosclerosis in vein grafts.

Contact information: Dr Paul Quax, TNA, Department of
Biosciences, Leiden, The Netherlands
E-mail: paul.quax@tno.nl

FC06.5

GROWTH HORMONE-RELEASING PEPTIDES
PROTECT AGAINST REMOTE LUNG INJURY
AFTER HINDLIMB ISCHEMIA/REPERFUSION IN
APOLIPOPROTEIN-DEFICIENT MICE

L Hamdan(1), R GrHgoire-Taillefer(1), D Harb(1), C
BHlanger(1), M-C Koutsing Tine(1), P Borgeat(2), H
Ong(1), Sylvie Marleau(1)

(1) Universite de Montreal, Quebec, Canada
(2) Centre de Recherche en Rhumatologie et Immunologie,
Canada

We have previously shown that EP 80317, a growth
hormone-releasing peptide (GHRP) analogue binding
selectively to the scavenger receptor CD36, elicits a
striking reduction in atherosclerosis development in
apolipoprotein-deficient (apoE-/-), a condition associated
with increased circulating numbers of primed/activated
leukocytes. We investigated the effect of GHRP
analogues on I/R-elicited remote lung injury in 18-
week-old apoE-/- mice fed a high fat high cholesterol
(HFHC) diet from 4 weeks of age. At 18 weeks old, mice
were treated daily with a s.c. injection of EP 80317 (300
mg/kg) for 14 days and were then subjected to unilateral
hindlimb ischemia (by rubber band application) for 30
minutes, followed by 180 minutes reperfusion. Our results
show that EP 80317 significantly reduced leukocyte
accumulation by 56% in the lungs, from 3.6 (� 0.7) in
vehicle-treated mice to 1.6 (� 0.6) x 107 leukocytes/g lung
in EP 80317-treated mice (n = 6-7 per group), as assessed
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by myeloperoxidase assay. This was associated with a
56% reduction of opsonized zymosan-elicited blood
chemiluminescence. In contrast, neither blood chemilu-
minescence, nor leukocyte accumulation in the lungs were
signicantly modulated in apoE-/-/CD36-/- deficient mice,
from 1.9 (� 0.5) in vehicle-treated mice to 1.9 (� 0.8) x
107 leukocytes/g lung in EP 80317-treated mice. We
conclude that EP 80317 protects I/R-elicited circulating
leukocyte priming/activation and remote lung injury,
possibly through a CD36-mediated pathway.

Contact information: Dr Sylvie Marleau, Universite de
Montreal, Faculty of Pharmacy, Montreal, Quebec,
Canada
E-mail: sylvie.marleau@umontreal.ca

FC06.6

GLYCOGEN SYNTHASE KINASE-3BETA
INHIBITORS PROTECT AGAINST THE ORGAN
INJURY AND DYSFUNCTION CAUSED BY
HEMORRHAGE AND RESUSCITATION

Laura Dugo(1), M Abdelrahman(1), Ol Murch(1), E
Mazzon(2), S Cuzzocrea(2), C Thiemermann(1)

(1) The William Harvey Research Institute, St.
Bartholomew:s and The Royal London School of
Medicine and Dentistry, Charterhouse Square, London
EC1M 6BQ, UK
(2) Department of Clinical & Experimental Medicine &
Pharmacology, Institute of Pharmacology, University of
Messina, Italy

Glycogen synthase kinase 3beta (GSK-3beta) is a serine/
threonine protein kinase that has recently emerged as a
key regulatory switch in the modulation of the inflam-
matory response. Dysregulation of GSK-3beta has been
implicated in the pathogenesis of several diseases
including sepsis. Here we investigate the effects of two
chemically distinct inhibitors of GSK-3beta, TDZD-8 and
SB216763, on the circulatory failure and the organ injury
and dysfunction associated with hemorrhagic shock. Male
Wistar rats were subjected to hemorrhage (sufficient to
lower mean arterial blood pressure to 35 mmHg for 90
min) and subsequently resuscitated with shed blood for 4
h. Hemorrhage and resuscitation resulted in an increase
in serum levels of (a) creatinine and, hence, renal
dysfunction, and (b) alanine aminotransferase and aspar-
tate aminotransferase and, hence, hepatic injury. Treat-
ment of rats with either TDZD-8 (1 mg/kg, i.v.) or
SB216763 (0.6 mg/kg, i.v.) 5 min before resuscitation
abolished the renal dysfunction and liver injury caused by
hemorrhagic shock. The protection afforded by these
compounds was confirmed by histological observations of
lung, kidney and liver samples. In addition, TDZD-8, but
not SB216763, attenuated the increase caused by hemor-
rhage and resuscitation in plasma levels of the proin-
flammatory cytokine interleukin 6. Neither of the GSK-
3beta inhibitors however affected the delayed fall in
blood pressure caused by hemorrhagic shock. Thus, we
propose that inhibition of GSK-3beta may represent a
novel therapeutic approach in the therapy of hemorrhagic
shock.

Contact information: Dr Laura Dugo, William Harvey
Research Institute, Charterhouse Square, London, UK
E-mail: l.dugo@qmul.ac.uk

FC06.7

ROLES OF A THROMBOXANE A2 RECEPTOR,
TP SIGNALING IN ACUTEISCHEMIA AND
SDF-1, VEGF EXPRESSION

Hideki Amano(1), Y Ito(1), H Yoshimura(1), H Inoue(1),
N Kurouzu(1), H Hara(1), Y Mastui(1), H Kitasato(1), S
Narumiya(2),

C Yokoyama(3), M Majima (1)

(1) Kitasato University School of Medicine, Japan
(2) Kyoto University School of Medicine, Japan
(3) Tokyo Medical and Dental University, Japan

Thromboxane (TX) A2 is a potent stimulator of platelet
activation and aggregation and vascular constriction. We
have reported cytokine-mediated release of SDF-1 from
platelets and the recruitment of nonendothelial CXCR4+
VEGFR1+ hematopoietic progenitors constitute the
major determinant of revascularization. We hypothesized
TXA2 induces angiogenic response by stimulating SDF-1
and VEGF which derived from platelet aggregation. To
evaluate this hypothesis, we dissected the role of the
TXA2 in angiogenesis response using mouse hind limb
ischemia. Recovery from acute hind limb ischemia, as
assessed in wild type mice (C57Bl/6 WT) , Prostaglandin
I2 receptor (IP) knock out mice (IPKO) and Throm-
boxane (TX) A2 receptor (TP) knock out mice (TPKO)
by using lase doppler. Blood recovery in TPKO signifi-
cantly delayed compared to WT and IPKO. Immunohis-
tochemical studies revealed that the number of CD31pos-
itive cells in the ischemic quadriceps were less stained in
TPKO compared to WT and IPKO.Plasma SDF-1 and
VEGF concentration were significantly reduced in TPKO
mice. We observed during in vivo fluorescence micro-
scopic study that compared to TPKO, IPKO and WT
significantly increased platelet attachment to the micro-
vessels around ligated area. TPKO translpanted WT bone
marrow cells increased blood recovery compared to
TPKO transplanted TPKO bone marrow cells. In addi-
tion, mice injected with TXA2 synthase c-DNA
expressing fibroblast increased blood flow recovery
compared to control mice. These results suggested that
TP signaling rescues ischemic condition by inducing
angiogenesis by secreting SDF-1 and VEGF from platelet
aggregation. Administration of selective TP agonist may
open new therapeutic strategy in regenerative cardiovas-
cular medicine.

Contact information: Dr Hideki Amano, Kitasato
University School, Cardiothoracic Surgery, Kanagawa,
Japan
E-mail: amanyan0610@aol.com
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ROLE OF PEROXYNITRITE ON
CYTOSKELETON ALTERATIONS AND
APOPTOSIS IN RENAL ISCHEMIA
REPERFUSION.

Jose Luis ViÇas, A Sola, G Hotter

IIBB-CSIC, Barcelona, Spain

During renal ischemia/reperfusion (I/R) injury, apoptosis
has been reported as a very important contributor to the
final kidney damage. The determinant role of cytoske-
leton derangement in the development of apoptosis has
been previously reported, but a clear description of the
different mechanisms involved in this process has not
been yet provided. The aim of the study is to know the
role of peroxynitrite as inductor of cytoskeleton derange-
ment and apoptosis during the inflammatory process
associated to renal ischemia-reperfusion. Based in a rat
kidney I/R model, by experiments in which both the actin
cytoskeleton and peroxynitrite generation were pharma-
cologically manipulated, results indicate that the perox-
ynitrite produced during the I/R derived oxidative stress
state, is able to provoke cytoskeleton derangement and
apoptosis development. Thus, the control in the perox-
ynitrite generation during the I/R could be an effective
tool for the improvement of cytoskeleton damage and
reduction apoptosis incidence in the renal I/R injury.

Contact information: Dr Jose Luis ViÇas, IIBB-CSIC,
Department of Experimental Pathology, Barcelona, Spain
E-mail: jvmbam@iibb.csic.es

FC07.1

METABONOMIC PROFILES IN INFLAMMATORY
DISEASE.

Graham Robert Wallace, V Trevino, F Falciani, R Scott, M
Nessim, P Murray, K Raza, S Young

University of Birmingham, Academic Unit of
Ophthalmology, Birmingham, UK

Metabolomics, the global profiling of metabolites, may
inform about the multiple interacting processes involved
in inflammatory disease. Using NMR spectroscopy we
analysed metabolite fingerprints in serum from early
arthritis, and at a site of inflammation, in the posterior
segment of the eye. Serum from 101 patients with
synovitis of „T 3 months duration whose outcome was
determined at clinical follow-up was used. Vitreous
samples were from 31 patients undergoing vitrectomy
for vitreoretinal disorders. One dimensional 1H NMR
spectra were acquired. Principal Components Analysis
(PCA) of the processed data was conducted along with a
supervised classification. With the arthritis serum there
was a clear relationship between each samples score in
the PCA analysis and the level of CRP. Supervised
classification of the initial samples was able to predict
outcome, whether rheumatoid arthritis, other chronic
arthritis or self-limiting arthritis, with high specificity and

sensitivity. A similar approach using the eye fluids was
able to give a clear discrimination between two patho-
logically similar conditions lens-induced and chronic
uveitis. In this case differences were not due to a
straightforward relationship with inflammatory markers
(IL-6, CCL2), which did not correlate with PCA in these
samples. Similarly, certain molecules, such as lactate, were
associated with ocular disease, but not rheumatoid
arthritis. These results suggest that underlying inflamma-
tory processes may differ in these conditions or may
reflect predisposing metabolic patterns in individual
patients. 1H-NMR-based metabolomics may provide a
useful measure of outcome in inflammatory diseases and
give novel insights into the pathological processes
involved.

Contact information: Dr Graham Robert Wallace,
University of Birmingham, Academic Unit of
Ophthalmology, Birmingham, UK
E-mail: g.r.wallace@bham.ac.uk

FC07.2

LEUKOCYTE ROLLING AND RECRUITMENT
BY ENDOTHELIAL CELLS:
HEMORHEOLOGICAL EXPERIMENTS AND
NUMERICAL SIMULATIONS

Ana Santos Silva-Herdade(1), AM Artoli(2), A
Sequeira(2), C Saldanha(1)

(1) Instituto de Medicina Molecular,Faculdade de
Medicina de Lisboa, Portugal
(2) CEMAT, Instituto Superior THcnico, Universidade de
THcnica de Lisboa, Portugal

The recruitment of leukocytes from the blood stream and
their subsequent adhesion to endothelial walls are
essential stages to the immune response system during
inflammation. The precise dynamic mechanisms by which
molecular mediators facilitate leukocyte arrest are still
unknown. In this study combined experimental results
and computer simulations are used to investigate local-
ized hydrodynamics of individual and collective behav-
iour of clusters of leukocytes. Leukocyte-endothelial cell
interactions in post-capillary venules of Wistar ratsH
cremaster muscle were monitorized by intravital micro-
scopy. From these experiments the haemorheologic and
haemodynamical measured parameters were used in time
dependent three-dimensional computer simulations, using
a mesoscopic lattice Boltzmann solver for shear thinning
fluids. The dynamics of leukocyte clusters under non-
Newtonian blood flow with shear thinning viscosity was
computed and discussed. In this paper we present
quantified distributions of velocity and shear stress on
the surface of leukocytes and near vessel wall attachment
points. We have also observed one region of maximum
shear stress and two regions of minimum shear stress on
the surface of leukocytes close to the endothelial wall. We
verified that the collective hydrodynamic behaviour of
the cluster of recruited leukocytes establishes a strong
motive for additional leukocyte recruitment. It was found
that the lattice Boltzmann solver used here is fully
adaptive to the measured experimental parameters. This
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study suggests that the influence of the leukocytes rolling
on the increase of the endothelial wall shear stress may
support the activation of more signalling mediators
during inflammation.

Contact information: Mrs Ana Santos Silva-Herdade,
Instituto de Medicina Molecular - Faculdade de Medicina
de Lisboa, Instituto de Biopatologia QuUmica - Unidade de
Biopatologia, Lisbon, Portugal
E-mail: anarmsilva@fm.ul.pt

FC07.3

THE ROLE OF SCHLAFEN IN MACROPHAGES
AND INFLAMMATION

Wendy Johanna Maria van Zuijlen(1,3), AD Cook(2,3),
DA Ovchinnikov(1,3), S Kellie(1,3), DA Hume(1,3)

(1) Institute for Molecular Bioscience, University of
Queensland, Brisbane, Australia
(2) University of Melbourne, Royal Melbourne Hospital,
Department of Medicine, Melbourne, Australia
(3) CRC for Chronic Inflammatory Diseases, Parkville,
Australia

Macrophages are essential for host defence, but when
excessively and persistently activated, these cells
contribute to the initiation and progression of inflamma-
tory diseases such as rheumatoid arthritis. Investigating
the function of inflammatory genes in macrophages may
identify novel therapeutic targets for inflammatory
diseases. One family of transcripts that are highly
expressed in activated macrophages are members of the
Schlafen (Slfn) gene family; a recently identified family
whose function is still unknown. This study examined the
mRNA expression of Slfn in activated bone marrow-
derived macrophages in vitro, and in collagen-induced
arthritis (CIA) in vivo. Real-time PCR expression
analyses of bone marrow-derived macrophages stimu-
lated with lipopolysaccharide (LPS) over a time course,
revealed differential expression of individual Slfn family
genes. In particular, Slfn-1, Slfn-2, and Slfn-4 were
maximally induced after 24 hours. The maximal induction
of Slfn-8 and Slfn-9 was observed after 4 hours of LPS
treatment. Individual members of the Slfn family were
also differentially expressed in CIA, a model of rheuma-
toid arthritis. mRNA levels of Slfn-1, Slfn-2, Slfn-4 and
Slfn-5 were elevated in joints affected by CIA. To
investigate the role of Slfn-4, we have generated a
transgenic mouse line, which over expresses Slfn-4
specifically in cells of the mononuclear phagocyte system,
by using a novel binary expression based on the c-fms
promoter and Gal4. Further characterisation of the Slfn-4
over expressing mouse line will be used to assess the
function of Slfn-4 in macrophage biology and inflamma-
tion, and its potential as a therapeutic target.

Contact information: Ms Wendy van Zuijlen, Institute for
Molecular Bioscience, 306 Carmody Road, Brisbane,
Queensland, Australia
E-mail: w.vanzuylen@imb.uq.edu.au

FC07.4

MACROPHAGE PHENOTYPE SWITCH INDUCED
BY LCN-2 DURING INFLAMMATORY
PROCESSES

Michaela Jung, A Sola, JL ViÇas, G Hotter

IIBB-CSIC, Barcelona, Spain

Macrophages play an important role in resolving inflam-
mation. It is known that the resolution of inflammation
requires alternative activation of macrophages. But the
precise events of phenotype switching in macrophages
remain poorly understood. We show that Lipocalin 2,
Lcn-2, is able to provoke a switch in macrophage
activation. In an in vitro co-culture model for renal
epithelial cells and macrophages, we detected by siRNA
technique that the presence or absence of Lcn-2 deter-
mines proliferation processes in damaged renal epithelial
cells. The proliferative response was dependent on pro-
inflammatory or anti-inflammatory environment. As Lcn-
2 is an acute phase protein synthesized during inflamma-
tion and unregulated in a number of pathological
conditions, it may play an important role in survival and
regeneration. We anticipate here that our results could be
relevant for further research on the mechanisms of the
phenotype switch induced by Lcn-2.

Contact information: Ms Michaela Jung, IIBB-CSIC,
Department of Experimental Pathology, Barcelona, Spain
E-mail: mjubam@iibb.csic.es

FC07.5

INDUCTION OF PANCREATIC ACINAR CELL
APOPTOSIS PROTECTS MICE AGAINST ACUTE
PANCREATITIS VIA ANTI-INFLAMMATORY
PATHWAYS

Madhav Bhatia(1), Y Cao(1), S Adhikari(1), M Wallig(2)

(1) National University of Singapore, Department of
Pharmacology, Singapore
(2) University of Illinois at Urbana Champaign, USA

It has earlier been shown that the extent of apoptotic
acinar cell death is inversely related to the severity of
acute pancreatitis. Our previous works have demon-
strated that induction of pancreatic acinar cell apoptosis
by crambene protects mice against acute pancreatitis. The
current study aims to investigate the role of phagocytic
receptors and the anti-inflammatory effect of phagocy-
tosis in protecting mice against acute pancreatitis by
crambene. Acute pancreatitis was induced in the mouse
by administering hourly injections of caerulein (50 mg/kg)
for 3, 6 and 10 hours respectively. Neutralizing mono-
clonal anti-IL-10 antibody (2.5 mg/kg) was administered
either with or without crambene (70 mg/kg) 12 hours
before the first caerulein injection. RT-PCR, western
blotting and immunostaining were performed to detect
CD36 expression. Apoptosis in pancreatic sections was
visualized by TUNEL. Severity of acute pancreatitis was
evaluated by estimation of serum amylase, pancreatic

Tuesday 19 June 2007Inflamm.Res., Supplement 3 (2007) S389



myeloperoxidase (MPO), water content, and morpholog-
ical examination. Pancreatic levels of inflammatory
mediators were examined by ELISA. The protective
effect of crambene is mediated by reducing production of
pro-inflammatory cytokines such as MCP-1, TNF-a and
IL-1Z and up-regulating anti-inflammatory mediators like
IL-10. Phagocytotic clearance in mouse acute pancreatitis
may be essentially through macrophage surface receptor
CD36.The anti-inflammatory mediator IL-10 plays an
important role in crambene-induced protective action
against acute pancreatitis. The release of anti-inflamma-
tory mediator IL-10 is downstream of phagocytosis. These
results show that induction of pancreatic acinar cell
apoptosis by crambene treatment protects mice against
acute pancreatitis via induction of anti-inflammatory
pathways.

Contact information: Dr Madhav Bhatia, National
University of Singapore, Department of
PharmacologySingapore
E-mail: mbhatia@nus.edu.sg

FC07.6

THE ROLE OF LUNG EPITHELIAL INTEGRIN
RECEPTORS IN INNATE IMMUNITY

R Barnes(2), S Gravelle(2), Marina Ulanova(1,2)

(1) Northern Ontario School of Medicine, Thunder Bay,
Ontario, Canada
(2) Lakehead University, Canada

Integrin receptors and their ligands are involved in
adhesion and internalization of several human pathogens,
including Pseudomonas aeruginosa. We have recently
established that beta1 integrins in lung epithelial cells
(LEC) provide co-stimulatory signals regulating inflam-
matory responses (Ulanova et al, Am J Physiol, 2005, 288:
L497-L507). We hypothesized that LEC integrins serve as
receptors to recognize pathogen-associated molecules
and mediate the innate immune response to P. aerugi-
nosa. To determine molecular mechanisms of integrin
involvement in innate immunity, we used an in vitro
model of P. aeruginosa infection of A549 cells. To
investigate interactions of bacteria with LEC, P. aerugi-
nosa strain PAK was chromosomally labeled with a green
fluorescent protein gene using a mini-Tn7 delivery
system.Using several fluorescence-based detection
systems, we established that the natural beta1 integrin
ligand, fibronectin, mediates bacterial adhesion to LEC.P.
aeruginosa infection caused rapid transcriptional up-
regulation of alphav and beta4 integrin expression
followed by the increased cell surface protein expression.
The surface expression of integrin beta1 increased shortly
following bacterial exposure without alterations of
mRNA expression, suggesting rapid protein redistribu-
tion within the cells. The data indicate that P. aeruginosa
are capable to modulate integrin gene/protein expression
in LEC, potentially using fibronectin to alleviate bacterial
binding to beta1 integrins. Upon their engagement,
integrin receptors can initiate intracellular signaling
involved in innate immune and inflammatory responses
to the pathogen. Integrin receptors in LEC may represent

significant therapeutic targets in pulmonary infection
caused by P. aeruginosa.

Contact information: Professor Marina Ulanova,
Northern Ontario School of Medicine, Department of
Medical Sciences, Thunder Bay, Ontario, Canada
E-mail: marina.ulanova@normed.ca

FC07.7

ADENOSINE AS A MODULATOR OF
NEUTROPHIL FUNCTIONS: RECENT
DEVELOPMENTS

Marc Pouliot, M St-Onge, J Biarc, AA Dussault, C
Laflamme

Laval University, Sainte-Foy, Quebec, Canada

The purine nucleoside adenosine has a major modulatory
impact on the inflammatory and immune systems.
Neutrophils, which are generally the first cells to migrate
toward lesions and initiate host defense functions, are
particularly responsive to the action of adenosine.
Through activation of the A2A receptor (A2AR) present
on neutrophils, adenosine inhibits phagocytosis, genera-
tion of cytotoxic oxygen species, and adhesion. Also,
recent work showed that adenosine can transform the
profile of lipid mediators generated by neutrophils,
inhibiting leukotriene B4 formation while potentiating
that of prostaglandin E2 through the up-regulation of the
cyclooxygenase (COX)-2 pathway. Moreover, our labo-
ratory determined that A2AR engagement can dramat-
ically modulate the generation and secretion of neutro-
phil-derived cytokines/chemokines, including TNF-and
MIPs. In mice lacking the A2AR, migrated neutrophils
expressed less COX-2 than their wild type counterpart
while displaying higher mRNA levels of TNF-and MIP-1.
Mononuclear cells from A2AR knock out mice, which
eventually replace neutrophils into the air pouch, also
displayed a more pro-inflammatory phenotype than those
from wild-type animals. Signal transduction experiments,
aiming to delineate the intracellular events leading to the
modulation of neutrophil functions following A2AR
engagement, implicate pivotal metabolic pathways such
as intracellular cyclic AMP, p38 and PI-3K. Together,
these results indicate that adenosine may have a profound
and multi-pronged influence on the phenotype of neutro-
phils and present this cell as being pivotal in mediating
adenosineHs anti-inflammatory effects. The newest devel-
opments regarding adenosineHs effects on neutrophil
functions will be presented.This work is supported by
the Canadian Institutes of Health Research (CIHR).

Contact information: Professor Marc Pouliot, Laval
University, Rheumatology and Immunoloy Research
Center, Sainte-Foy, Canada
E-mail: Marc.Pouliot@crchul.ulaval.ca
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A NOVEL PEPTIDE ANTIBIOTIC DERIVED
FROM HUMAN HORNERIN

Jens-M Schrçder, Z Wu, J Harder, J Bartels, U
Meyer-Hoffert

University Hospital Schleswig-Holstein

Human skin serves not only as a physical barrier against
infection, but also as a “chemical barrier” by constitu-
tively and inducibly producing antimicrobial proteins
(AMPs). To identify human skin AMPs, we analysed
extracts of healthy personsH stratum corneum by reversed
phase-HPLC and purified a novel 9 kDa AMP that
showed sequence similarity to mouse hornerin.
Suggesting that it originates from the human ortholog,
we cloned it. Human hornerin encodes a 2850 amino acid
protein that contains a S100 domain, an EF-hand calcium-
binding domain, a spacer sequence and two types of
tandem repeats, suggesting that it represents a novel
member of the fused S100 protein family. Strongest
constitutive hornerin mRNA expression was seen in
differentiated keratinocyte cultures. To follow the
hypothesis, that hornerin fragments represent AMPs, we
recombinantly expressed three hornerin peptides,
rHRNR2 (tandem repeat unit B), rHRNR3 (tandem
repeat unit A) and rHRNR4 (C-terminus) and subse-
quently analysed their antimicrobial activity using the
microdilution assay system. The rHRNR3 peptide,
containing the sequence motif found in the purified
natural hornerin fragment isolated from stratum
corneum, exhibited antimicrobial activity at low micro-
molar concentrations against Escherichia coli, Pseudo-
monas aeruginosa and Candida albicans. The other
peptides were found to be not or nearly not antimicro-
bially active. Our results suggest that hornerin may have a
yet unknown protective function in healthy human skin as
part of the “chemical barrier” with preformed AMPs,
which are generated from parts of the tandem repeats of a
hornerin precursor molecule by a yet unknown cleavage
mechanism.

Contact information: Dr Jens-M. Schroeder,
University-Hospital Schleswig-Holstein, Dermatology,
Kiel, Germany
E-mail: jschroeder@dermatology.uni-kiel.de

FC08.1

REGULATION OF ALPHA11BETA1 INTEGRIN
LEVELS IN VITRO; IDENTIFICATION OF
MECHANICAL STRAIN AS A POSITIVE
REGULATOR OF ALPHA11 INTEGRIN
EXPRESSION

Sergio Carracedo Huroz(1), S Popova(1), N Lu(1), R
Jonsson(2), D Gullberg(1)

(1) Department of Biomedicine, University of Bergen,
Norway
(2) The Gade Institute, University of Bergen, Norway

a11ß1 is the latest addition to the integrin family of
heterodimeric receptors for the extracellular matrix.
Previously, it has been shown that this collagen receptor
takes part in processes such as cell migration and matrix
contraction. In this study we investigated the factors that
regulate mouse integrin a11ß1 expression. Specifically,
we have analyzed the influence of cell passage, growth
factors and the 3-D microenvironment. Using SV40
immortalized as well as primary fibroblasts, we show
that a11ß1 integrin is up-regulated when these cells are
cultured within stressed collagen type I lattices. However,
a11ß1is downregulated when the collagen gels are made
under relaxed conditions, allowing cells contract the
lattice diameter. We also show here that a11 is up-
regulated by TGF-a on planar substrates. These findings
suggest that mechanical tension and TGF-a are important
factors in the regulation of a11ß1 that need to be to taken
into consideration when evaluating the role of a11ß1 in
wound healing and fibrotic disorders.

Contact information: Mr Sergio Carracedo Huroz,
University of Bergen, Division of Physiology, Bergen,
Norway
E-mail: sergio.carracedo@biomed.uib.no

FC08.2

DEFICIENCY IN PROTEINASE-ACTIVATED
RECEPTOR-2 (PAR2) REDUCES THE
INFLAMMATORY RESPONSES IN MICE COLON
INDEPENDENT OF TH CYTOKINE PROFILE

Eric Hyun(1), N Vergnolle(1), P Andrade-Gordon(2)

(1) Inflammation Research Network, University of
Calgary, Canada
(2) RW Johnson Pharmaceutical Research Institute,
Canada

The objective of this study was to investigate the effects of
PAR2 deficiency in various models of colonic inflamma-
tion in order to elucidate the role of endogenous PAR2 in
the process of inflammation in the gut.Colonic inflam-
mation in C57BL6 wildtype and PAR2 -/- mice was
induced by treatment with 2.5% DSS (in drinking water)
or TNBS (1mg or 2mg in 100ul of 40% ethanol, single
intracolonic injection) or pre-sensitizing mice with 3%
oxazolone (in olive oil) applied to the skin of the
abdomen, and 7 days later, a single intracolonic injection
of 1% oxazolone (dissolved in 50% ethanol).Intravital
microscopy was performed, 7 days (TNBS/DSS) or 4 days
(oxazolone) after induction of colitis on the colonic
venules to assess changes in leukocyte rolling, adhesion
and vessel diameter.Lastly, various parameters of inflam-
mation were assessed following the intravital microsco-
py.PAR2 -/- mice showed significantly lower leukocyte
adherence and vessel dilation compared to the wildtype
mice in DSS, and TNBS challenge. In all three challenges,
MPO activity, macroscopic damage score and bowel
thickness were significantly higher in wild-type mice,
compared to PAR2 -/-.Our evidences indicate that
deficiency in PAR2 attenuates inflammatory responses
in the experimental models of colitis associated with
either Th1 (TNBS/DSS) or Th2 (oxazolone) cytokine
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profile.Therefore, PAR2 deficiency in the gut exerts anti-
inflammatory properties that are independent of Th1 or
Th2 cytokine profile.The present study further highlights
PAR2 as a potential target for inflammatory bowel
diseases.

Contact information: Mr Eric Hyun, University of Calgary
- Inflammation Research Network, Medical Science,
Calgary, Alberta, Canada
E-mail: ehyun@ucalgary.ca

FC08.3

ABSENCE OF PROTEINASE-ACTIVATED
RECEPTOR-2 (PAR2) ATTENUATES THE
INFLAMMATORY RESPONSES IN MOUSE
INTESTINE: ROLE OF PAR2 IN LEUKOCYTE
RECRUITMENT

Eric Hyun(1), N Vergnolle(1), P Andrade-Gordon(2)

(1) Inflammation Research Network, University of
Calgary, Canada
(2) RW Johnson Pharmaceutical Research Institute,
Canada

In a previous study, inflammatory responses induced by
three different models of colitis (TNBS/DSS/oxazolone)
were significantly attenuated in mice deficient for PAR2
(PAR2-/-). Among the inflammatory parameters
observed, infiltration of granulocytes to the colon was
consistently reduced by PAR2 deficiency. Aim of this
study was to assess the effects of PAR2 deficiency (via
PAR2-/- mice) on the recruitment of leukocyte in colonic
venules. In anaesthetized animals, leukocyte rolling/
adherence and vasodilation were induced, by topical
administration of fMLP (100 mM) or PAF (100 nM) or by
intraperitoneal injection of TNF-a ; (0.5 mg – given 3
hours before the intravital microscopy). Using intravital
microscopy, we evaluated the ability of various leukocyte
stimuli to induce leukocyte trafficking and vasodilation in
colonic venules of PAR2 -/- versus PAR2+/+ mice. fMLP
and PAF as well as TNF-a ; induced significant vaso-
dilation and an increase in rolling/adhesion of leukocytes
in mouse colonic venules. PAR2 -/- mice showed signifi-
cantly lower leukocyte rolling compared to the wildtype
mice in response to fMLP topical administration. Leuko-
cyte adherence induced by fMLP and TNF-a ; was
significantly lower in PAR2 -/- mice compared to wild
types as well. No difference was observed between PAR2
-/- and wildtype for leukocyte rolling/adherence-induced
by PAF. The lack of functional PAR2 attenuated leuko-
cyte trafficking in response to fMLP and TNF- a ; but not
to PAF. The involvement of PAR2 activation in mouse
colon leukocyte trafficking highlights PAR2 as an impor-
tant mediator of inflammatory cell recruitment and
thereby a potential target for the treatment of inflamma-
tory bowel diseases.

Contact information: Mr Eric Hyun, University of Calgary
- Inflammation Research Network, Medical Science,
Calgary, Alberta, Canada
E-mail: ehyun@ucalgary.ca

FC08.4

KALLIKREIN-MEDIATED ACTIVATION OF
PARS IN INFLAMMATION AND NOCICEPTION

Katerina Oikonomopoulou(1), KK Hansen(2), K
Chapman(2), N Vergnolle(2), EP Diamandis(1), MD
Hollenberg(2)

(1) Advanced Center for Detection of Cancer, Mount Sinai
Hospital, University of Toronto, Toronto, ON, Canada
(2) Proteinases and Inflammation Network, University of
Calgary, Calgary, AB, Canada

Kallikreins (KLKs) are secreted serine proteinases iden-
tified in many cancers and multiple sclerosis lesions. We
have recently shown that KLKs can activate proteinase-
activated receptors (PARs), a family of G-protein
coupled receptors associated with inflammation. We
hypothesized that like trypsin, kallikreins can trigger
inflammation via the PARs. We studied the ability of
KLKs 6 and 14 to activate PARs 1, 2 and 4 in vitro and to
cause oedema in a mouse model of paw inflammation in
vivo. We found that KLK14 is able to activate both of
PARs 2 and 4 and to prevent thrombin from activating
PAR1. On the other hand, KLK6 was a specific activator
of PAR2. Kallikrein administration in vivo resulted in a
paw oedema response comparable in magnitude and time
to that generated by trypsin. The oedema was accom-
panied by a decreased threshold of mechanical and
thermal nociception. Our data demonstrate that by
activating PARs 2 and 4 and by inactivating PAR1,
kallikreins, like KLKs 6 and 14, may play a role in
regulating the inflammatory response and perception of
pain.

Contact information: Ms Katerina Oikonomopoulou,
University of Toronto, Laboratory Medicine and
Pathobiology, Toronto, Ontario, Canada
E-mail: koikonomopoulou@mtsinai.on.ca

FC08.5

TNF AND IL-1 INHIBITS OSTEOGENIC
DIFFERENTIATION OF MOUSE MESENCHYMAL
STEM CELLS IN VITRO: IMPLICATIONS FOR
BONE REPAIR DURING CHRONIC
INFLAMMATION

Derek Lacey(1), D Park(1), B Short(2), N Brouard(2), P
Simmons(2), S Graves(1), J Hamilton(1)

(1) Melbourne University, Melbourne, Victoria,
(2) Peter MacCallum Cancer Institute. Melbourne,
Australia

Mouse mesenchymal stem cell enriched populations can
be isolated from bone tissue by employing lineage
immuno-depletion followed by fluorescence-activated
cell sorting based on the cell surface expression of the
Sca-1 antigen. Such isolated cells can subsequently be
cultured and differentiate towards the osteogenic, adipo-
genic or chondrogenic linage in vitro. Using this model we
investigated the influence of the proinflammatory cyto-
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kines, TNFa or IL-1b, on early osteogenesis in vitro.
Under osteogenic conditions, IL-1b was found to inhibit
cell proliferation in a dose dependent manner, whereas
TNFa exhibited no effect. Histochemical examination
revealed the presence of either TNFa or IL-1b to
dramatically decreased mineralization in a dose
dependent manner. Q-PCR analysis indicated that in
the presence of IL-1b, despite increased expression of
bone-specific alkaline phosphatase (Akp2) mRNA, levels
of other osteogenesis markers (Runx2, Col1a and Sp7)
were decreased. In the presence of TNFa, levels of Akp2,
Runx2 and Sp7 were all decreased. Our findings indicate
that the influence of early mesenchymal progenitor cells
on bone remodelling may be substantially altered in the
presence of proinflammatory cytokines.

Contact information: Dr Derek Lacey, Melbourne
University, Cooperative Research Centre for Chonic
Inflammatory Disease, Parkville, Victoria, Australia
E-mail: dlacey@unimelb.edu.au

FC08.6

NF-KB P65 SUB-UNIT REPRESSES
ANTIOXIDANT RESPONSIVE ELEMENT (ARE)
-DEPENDENT GENE EXPRESSION BY
DEPRIVATION OF CBP FROM NRF2 AND
RECRUITING HISTONE DEACETYLASES 3 TO
ARE THROUGH FORMING COMPLEX WITH
CBP-MAFK

Xun Shen, G Liu

Institute of Biophysics, Chinese Academy of Sciences,
Beijing, PR China

Using ARE-driven and NF-kB-targeted reporter genes,
transfection of the NF-kB p65 subunit and Nrf2 into
HepG2 or other cells, as well as siRNA technique to
knockdown endogenous p65 in cells, we found that NF-
kB p65 subunit repressed the anti-inflammatory and anti-
carcinogenetic Nrf2-ARE pathway at transcriptional
level. In p65-overexpressed cells, the ARE-dependent
expression of heme oxygenase-1 was strongly repressed.
In the cells where NF-kB and Nrf2 were simultaneously
activated, p65 unidirectionally antagonized Nrf2 tran-
scriptional activity. The p65-mediated ARE inhibition
was independent of the transcriptional and DNA-binding
activities of p65. Co-transfection and RNA interference
experiments revealed two mechanisms which coordinate
the p65-mediated repression of ARE: (1) p65 selectively
deprives CREB binding protein (CBP) from Nrf2, but not
MafK, by competitive interaction with the CH1-KIX
domain of CBP, resulting in inactivation of Nrf2 trans-
activation domain and concomitant abrogation of the
Nrf2-stimulated coactivator activity of CBP; (2) p65
promotes recruitment of histone deacetylases 3
(HDAC3) to ARE by enhancing the interaction of
HDAC3 with either CBP or MafK, leading to inactivation
of CBP and deacetylation of MafK. This study may
establish a novel pro-inflammatory and pro-carcinogenic
model for the transrepression of the ARE-dependent
gene expression by p65 subunit. Since various inflamma-
tory and tumor tissues constitutively overexpresses p65 in

their nuclei, the finding in this study implies a strong
repression of ARE-dependent gene expression must take
place in those tissues. In this regard, the findings in this
study may help to explain why oxidative stresses and toxic
insults usually occur in those pathological loci.

Contact information: Professor Xun Shen, Institute of
Biophysics, Chinese Academy of Sciences, Molecullar Cell
Research, Beijing, PR China
E-mail: shenxun@sun5.ibp.ac.cn

FC08.7

THROMBIN INDUCES CHEMOTAXIS OF
MATURED DENDRITIC CELLS VIA RHO/ERK
PATHWAYS

Tatiana Syrovets, S Paskas, X Li, Y Laumonnier, T Simmet

University of Ulm, Institute of Pharmacology of Natural
Products & Clinical Pharmacology

Dendritic cells (DC) play a pivotal role in the induction of
immune response and tolerance. It is less known that DC
accumulate in atherosclerotic arteries, where they might
activate T-cells and contribute to the progression of
disease. The serine protease thrombin is the main effector
protease of the coagulation cascade. Thrombin is also
generated at sites of vascular injury and during inflam-
mation. Hence, thrombin generation is observed within
atherosclerotic and other inflammatory lesions including
rheumatoid arthitis. Thrombin activates various cells via
protease-activated receptors (PARs). Immature DC do
not express PARs. Upon maturation with LPS, TNF-
alpha, or CD40L, only LPS-matured DC expressed PAR1
and PAR3 on their surface. Stimulation of DC with
thrombin, PAR1- or PAR3-activating peptides elicited
actin polymerization and concentration-dependent
chemotactic responses in LPS-, but not in TNF-alpha-
matured DC. The thrombin-induced migration was a true
chemotaxis as assessed by checkerboard analysis. Stim-
ulation of PARs with thrombin or respective receptor-
activating peptides led to activation of ERK1/2 and Rho
kinase I (ROCK-I) as well as subsequent phosphorylation
of the regulatory myosin light chain 2 (MLC2). The
ERK1/2- and ROCK-I-mediated phosphorylation of
MLC2 was indispensable for the PAR-mediated chemo-
taxis as shown by use of pharmacological inhibitors of
ROCK, ERK and MLC kinases. In addition, thrombin
significantly increased the ability of mature DC to
activate proliferation of naive T-lymphocytes in mixed
leukocyte reactions. In conclusion, our work demon-
strates expression of functionally active thrombin recep-
tors on LPS-matured DC. We identified thrombin as a
potent chemoattractant for mature DC, acting via Rho/
ERK-signaling pathways.

Contact information: Dr Tatiana Syroveys, University of
Ulm, Institute of Pharmacology of Natural Products, Ulm,
Germany
E-mail: thomas.simmet@uni-ulm.de

Tuesday 19 June 2007Inflamm.Res., Supplement 3 (2007) S393



FC08.8

IMAGING OF METABOLIC PATHWAYS OF
MODIFIED LIPOPROTEINS IN VIVO USING
SMALL ANIMAL POSITRON EMISSION
TOMOGRAPHY (PET)

Jens Pietzsch, S Hoppmann, C Haase, F Wuest, J van den
Hoff

Institute of Radiopharmacy, Research Center
Dresden-Rossendorf, Dresden, Germany

Data concerning the role of circulating modified low
density lipoproteins (modLDL) in atherogenesis and
other pathologies are scarce. One reason for this is the
lack of suitable radiolabeling methods for direct assess-
ment of metabolic pathways of modLDL in vivo. We
report a novel approach for specific labeling of human
native LDL (nLDL) and modLDL (iron-, hypochlorite-
and myeloperoxidase-oxidized, nitrated, glycated, and
homocysteinylated LDL) with the positron emitter fluo-
rine-18 (18F) by either NH2-reactive N-succinimidyl-4-
[18F]fluorobenzoate or SH-reactive N-[6-(4-[18F]fluoro-
benzylidene)-aminooxyhexyl]maleimide (radiochemical
yields, 15-40%; specific radioactivity, 150-400 GBq/
mmol). Radiolabeling itself caused neither additional
oxidative structural modifications of LDL lipids and
proteins nor adverse alterations of their biological activity
and functionality in vitro. The approach was evaluated
with respect to binding and uptake of 18F-nLDL and 18F-
modLDL in cells overexpressing various lipoprotein-
recognizing receptors. The metabolic fate of 18F-nLDL
and 18F-modLDL in vivo was delineated by dynamic
small animal PET studies in rats and mice. The in vivo
distribution and kinetics of nLDL and modLDL corre-
lated well with the anatomical localization and functional
expression of LDL receptors, scavenger receptors, and
receptors for advanced glycation end products. The study
shows that LDL modification, depending on type and
extent of modification, in part or fully blocks binding to
the LDL receptor, and reroutes the modLDL to tissue-
specific disease associated pathways. In this line, 18F-
labeling of modLDL and the use of small animal PET
provide a valuable tool for imaging and functional
characterization of these pathways and specific sites of
pathologic processes, including inflammatory processes,
in animal models in vivo.

Contact information: Dr Jens Pietzsch, Research Center
Dresden-Rossendorf, Institute of Radiopharmacy,
Dresden, Germany
E-mail: j.pietzsch@fzd.de

FC09.1

DIMETHYLFUMARATE SPECIFICALLY
INHIBITS THE MITOGEN AND
STRESS-ACTIVATED KINASE 1 AND 2 (MSK1/2):
POSSIBLE ROLE IN ITS ANTI-PSORIATIC
EFFECT

Borbola Gesser, C Johansen, M Kirchheiner, A Funding,
K Otkjær, R Kjellerup, K Kragballe, L Iversen

Aarhus University Hospital, Department of Dermatology,
Aarhus, Denmark

The p38 MAPK signaling pathway, which regulates the
activity of different transcriptions factors including
Nuclear Factor-ÞB (NF-ÞB), is activated in lesional
psoriatic skin. The purpose of the present study was to
investigate the effect of fumaric acid esters on the p38
MAPK and the down stream kinases MSK1 and 2 in
cultured human keratinocytes. Cell cultures were incu-
bated with dimethylfumarate (DMF), methylhydrogenfu-
marate (MHF) or fumaric acid (FA) and then stimulated
with IL-1b before kinase activation was determined by
Western blotting. A significant inhibition of both MSK1
and 2 activations was seen after pre-incubation with DMF
and stimulation with IL-1b whereas MHF and FA had no
effect. Also, DMF decreased phosphorylation of NF-kB /
p65 (Ser276), which is known to be transactivated by
MSK1. Furthermore, incubation with DMF before stim-
ulation with IL-1b resulted in a significant decrease in
NF-kB binding to the IL-8 kB and the IL-20 kB binding
sites as well as a subsequent decrease in IL-8 and IL-20
mRNA expression. Our results suggest that DMF specif-
ically inhibits MSK1 and 2 activations and subsequently
inhibits NF-kB induced gene-transcriptions which are
believed to be important in the pathogenesis of psoriasis.
These effects of DMF explain the anti-psoriatic effect of
fumaric acid esters.

Contact information: Dr Borbola Gesser, Aarhus
University Hospital, Department of Dermatology, Aarhus,
Denmark
E-mail: gesser@post11.tele.dk
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EFFICACY ANALYSIS OF
IMMUNOSUPPRESSIVE DRUGS IN A
HUMANIZED MODEL OF PSORIASIS

P Verzaal, M Smits, C Persoon-Deen, K van der Mark, A
Plomp, Lex Nagelkerken

TNO Pharma, Department of Inflammatory and
Degenerative Diseases, Leiden, Netherlands

A humanized model of psoriasis was successfully estab-
lished by transplanting non-lesional skin biopsies from
psoriasis patients onto bg-nu-xid mice lacking B, T and
NK cells. In this system, a psoriatic process is triggered by
intradermal injection of activated autologous peripheral
blood lymphocytes. Inflammation is associated with the
expression of activation markers and inflammatory medi-
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ators such as TNF-alpha, HLA-DR and CD1a and this
results in increased proliferation and differentiation of
keratinocytes, demonstrated by increased expression of
Ki-67 and CK-16. Epidermal hyperplasia is a typical read-
out in this model. In a series of studies, this model was
found to be sensitive too a wide range of compounds,
including inhibitors of TNF-alpha, antibodies directed
against growth factors, MMP-inhibitors, calcipotriol,
metothrexate, betamethasone and cyclosporine A.In
addition, we showed that inhibition of fatty acid oxidation
had an anti-psoriatic effect in this model (Caspary et al.
Brit J Dermatol 2005; 153, 937-944). Employing lesional
skin it was demonstrated that inhibition can also be
performed in a therapeutic setting.Due to its humanized
nature this model represents a powerful tool for the
identification or validation of compounds with potential
for the treatment of psoriasis.

Contact information: Dr Lex Nagelkerken, TNO Pharma,
Department of Inflammatory & Degenerative Diseases,
Leiden, The Netherlands
E-mail: lex.nagelkerken@tno.nl
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LANGERHANS CELLS ARE THE TARGET FOR
KERATINOCYTE-DERIVED INTERLEUKIN-20

Kristian Otkjær(1), E Hasselager(2), J Clausen(2), L
Iversen(1), K Kragballe(1)

(1) Aarhus University Hospital, Denmark
(2) Novo Nordisk A/S, Denmark

Interleukin-20 (IL-20) is assumed to be a key cytokine in
the pathogenesis of psoriasis. Increased levels of IL-20 are
present in lesional psoriatic skin compared with non-
lesional skin where it is barely detectable. Whether IL-20
is derived from antigen-presenting cells or keratinocytes
remains unsolved. The aim of the present study was,
therefore, to characterize IL-20 expression in non-lesional
psoriatic skin ex vivo. 3 mm punch biopsies from non-
lesional psoriatic skin were collected. Biopsies were
transferred to CaCl enriched keratinocyte basal media
and cultured with vehicle or IL-1beta (10ng/ml) for 0, 1, 2,
4, 6, 12 and 24 hours, respectively. The samples were
analyzed by in situ hybridisation, qRT-PCR, immuno-
fluorescent staining and ELISA. Incubation with IL-1beta
rapidly induced IL-20 mRNA expression in the biopsies.
The highest level of IL-20 mRNA was detected after 4
hours and in situ hybridisation revealed that basal as well
as suprabasal keratinocytes throughout the epidermis
were the only cellular source of IL-20 mRNA. Increased
levels of IL-20 protein were detected in the supernatant
of the IL-1beta stimulated biopsies. Immunofluorescent
staining of the biopsies showed no IL-20 protein in the
keratinocytes, whereas the IL-20 protein was present in
epidermal CD1a positive dendritic cells. Our data
emphasize the keratinocyte as the cellular source of IL-
20 expression in human skin. Interestingly, immunofluor-
escent staining of our cultured biopsies showed IL-20
protein in epidermal dendritic cells whereas no IL-20 was
detected in the keratinocytes. This indicates that

epidermal dendritic cells are the target for keratinocyte-
derived IL-20.

Contact information: Dr Kristian Otkjær, Aarhus
University Hospital, Department of Dermatology, Aarhus,
Denmark
E-mail: kristianotkjaer@yahoo.dk

FC09.4

VITAMIN D INHIBITS THE INDUCTION OF
MMP-9 BY TNF IN KERATINOCYTES

K Bahar-Shany(1,2), A Ravid(1,3), Ruth Koren(1,2)

(1) Felsenstein Medical Research Center, Sackler Faculty
of Medicine, Tel Aviv University, Israel
(2) Department of Physiology and Pharmacology, Sackler
Faculty of Medicine, Tel Aviv University, Israel
(3) Department of Cellular and Developmental Bilogy,
Sackler Faculty of Medicine, Tel Aviv University, Israel

One response of epidermal keratinocytes to inflammatory
stress is the induction of matrix metalloproteinases
(MMPs) that participate in tissue remodeling. Excessive
proteolytic activity is associated with chronic wounds and
tissue damage during persistent inflammation. Calcitriol,
the hormonally active form of vitamin D, is known to
have beneficial effects during cutaneous inflammation.
We hypothesized that one way in which calcitriol exerts
its effect on inflamed skin is by attenuation of damages
caused by excessive MMP proteolytic activity. Our
experimental model consists of HaCaT keratinocytes
cultured with TNF to simulate an inflammatory state.
pro-MMP-9 was quantified by gelatin zymography and
mRNA by real-time PCR. The levels and activation of
signaling proteins were determined by immunoblotting.
The increase in pro-MMP-9 activity and mRNA levels
induced by TNF was inhibited by ~50% following 48h
treatment with calcitriol. Using specific inhibitors we
established that the induction of MMP-9 was dependent
upon the ERK pathway, while p38-MAPK and PKC
inhibited, and Jun-kinase, PI-3-kinase and Src did not
affect it. Levels of c-Fos, a component of AP-1 tran-
scription complex known to mediate MMP-9 induction,
were elevated by TNF and further increased by calcitriol.
The induction of MMP-9 by TNF was abolished by
inhibition of the EGFR tyrosine kinase attesting to the
requirement for EGFR trans-activation. Calcitriol also
inhibited the induction of MMP-9 by EGF. We conclude
that calcitriol inhibits the induction of MMP-9 gene
expression by TNF in keratinocytes by affecting an event
downstream to the convergence of the EGFR and the
TNF signaling pathways.

Contact information: Professor Ruth Koren, Sackler
Faculty of Medicine of Tel Aviv University, Felsenstein
Medical Research Center, Petah-Tikva, Israel
E-mail: rkoren@post.tau.ac.il
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HUMAN APOLIPOPROTEIN C1 TRANSGENIC
MICE: A UNIQUE NOVEL MODEL OF ATOPIC
DERMATITIS

Lex Nagelkerken(1), P Verzaal(1), T Lagerweij(1), C
Persoon-Deen(1), L Havekes(1), A Oranje(2)

(1) TNO Pharma, Department of Inflammatory and
Degenerative Diseases, Leiden, The Netherlands
(2) Erasmus Medical Center, Department Dermatology
and Venereology, Rotterdam, The Netherlands

Mice with transgenic overexpression of human apolipo-
protein C1 in liver and skin display a strongly disturbed
lipid metabolism. Moreover, these mice show a loss of
skin-barrier function evident from increased Trans
Epidermal Water Loss. These mice develop symptoms
of atopic dermatitis, i.e. scaling, lichenification, papules,
excoriation and pruritus. Both hyperplasia of epidermis
and dermis are observed. Histological analysis shows
increased numbers of CD4+ T cells, eosinophils, mast
cells and IgE-positive cells in the dermis. Serum levels of
IgE are increased as well. Cytokine profiling of draining
lymph nodes is in favor of a Th2-mediated disease.
Development of atopic dermatis in this model was found
to be sensitive to topical treatment with triamcinolone-
acetonide, fluticasone-proprionate and tacrolimus. More-
over, oral treatment with dexamethasone successfully
inhibits the development of disease in this model.
Impairment of the skin barrier is most likely the under-
lying cause of the development of atopic dermatitis in this
model.This model is useful for identifying new thera-
peutic strategies and obtaining new insight into the
pathogenesis of atopic dermatitis.

Contact information: Dr Lex Nagelkerken, TNO Pharma,
Department of Inflammatory & Degenerative Diseases,
Leiden, The Netherlands
E-mail: lex.nagelkerken@tno.nl

FC09.6

SOFT, TOPICAL IMMUNOSUPPRESSANTS
DERIVED FROM CYCLOSPORIN A FOR THE
TREATMENT OF ATOPIC DERMATITIS

Laurence Burgess, KW Hunt, J Pheneger, SA Brown, D
Chantry, PA Lee

Array BioPharma, Department of Medicinal Chemistry,
Boulder, CO, USA

Topical immunosupppressants such as Elidel and Protopic
are highly efficacious therapeutics for the treatment of
atopic dermatitis and other dermatological conditions.-
When delivered topically, these calcinuerin inhibitors
offer several advantages over topical steroids; however,
these marketed drugs have received a controversial
“black box warning” because of a potential cancer risk.
We speculated that systemic exposure of these drugs over
long term use may contribute to the cancer risk.Accord-
ingly, we have designed and discovered a series of “soft”

cyclosporin A (CsA) derivatives as potentially safer
alternatives.In general, soft drugs are engineered, via
medicinal chemistry, to be effective upon local delivery
but upon systemic exposure they are rapidly inactivated
by metabolic pathways.In this way, exposure of active
drug to distal organs is greatly minimized resulting in a
significant enhancement in therapeutic index.The results
or our drug discovery efforts around soft CsA derivatives
will be presented.

Contact information: Dr Laurence Burgess, Array
BioPharma, Department of Medicinal Chemistry, Boulder,
CO, USA
E-mail: lburgess@arraybiopharma.com

FC09.7

THE EFFECT OF ANTI-
INTERLEUKIN-31-ANTIBODIES ON
SCRATCHING BEHAVIOUR AND
DEVELOPMENT OF DERMATITIS ON NC/NGA
MICE

Øystein Grimstad(1), Y Sawanobori(2), U Bang-Olsen(3),
C Vestergaard(4), C Grønhøj-Larsen(1), K Matsushima(2)

(1) Institute of Cancer Research and Molecular Medicine,
Norwegian University of Science and Technology,
Trondheim, Norway
(2) Department of Molecular Preventive Medicine, School
of Medicine, The University of Tokyo, Japan
(3) Department of Pharmacology, NovoNordisk, MBløv,
Denmark
(4) Department of Dermatology and Venerology, Aarhus
University Hospital, Denmark

Background: A strain of Japanese fancy-mice, NC/Nga,
serves as a model for atopic dermatitis. Under specific
pathogen-free conditions, the mice remain healthy, but
when kept under non-sterile conditions, they exhibit
pruritic lesions like atopic dermatitis. Scratching behav-
iour of the mice precedes the development of dermatitis,
and a correlation between registered scratching counts
and expression of IL-31 mRNA has been shown. Also,
transgenic mice over-expressing IL-31 exhibit increased
scratching behaviour and develop severe dermatitis.
Consequently we decided to explore the therapeutic
effect of an anti IL-31 antibody on scratching behaviour
and dermatitis in NC/Nga mice.

Methods: Prior to clinical manifestation of dermatitis, we
commenced treatment of NC/Nga mice with IL-31 rat-
anti-mouse 10 mg/kg intraperitoneally every fifth day for
seven weeks. Clinical dermatitis, scratching behaviour and
weight gain, was assessed throughout the intervention
period. Serum analysis for IgE and IL-13 as well as
histopathological and immunohistochemistry analysis on
skin biopsies were also performed at end-point.

Results: Taken over the entire intervention period,
treatment with anti IL-31 antibody in NC/Nga mice
from age seven weeks did not meet the primary end
points, which were scratch, dermatitis and body weight.
However, post hoc analysis revealed a significant reduc-
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tion of scratch by the anti IL-31 antibody treatment in the
time interval day 22-43.

Conclusions: Our results suggest an anti pruritic role for
IL-31 antibody in an atopic dermatitis-like animal model.
Anti IL-31 antibody is therefore a new therapeutic
opportunity for the treatment of pruritus in atopic
dermatitis and perhaps other pruritic diseases.

Contact information: Dr Øystein Grimstad, Norwegian
University of Science and Technology, Institute of Cancer
Research and Molecular Medicine, Trondheim, Norway
E-mail: oystein.grimstad@ntnu.no
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EFFECTS OF PI3KG INHIBITION IN
INFLAMMATORY SKIN DISEASES

Miriam Canavese(1), P Ferro(1), HM Asnagli(1), V
Ardissone(1), T Ruckle(2), F Altruda(3), CH Ladel(1)

(1) RBM Merck Serono/University of Torino, Italy
(2) Merck Serono Pharmaceutical Research Institute,
Geneva, Switzerland
(3) University of Torino, Dipartimento di Genetica,
Biologia, Biochimica, Italy

Class-I phosphoinositide 3-kinases (PI3Ks) play a critical
role in modulating innate and adaptive immune
responses, as they are important transducers of external
stimuli to cells, such as granulocytes and lymphocytes.
Since PI3K-g plays a pivotal role in mediating leukocyte
chemotaxis and activation, as well as mast cell degranu-
lation, the pharmacological blockade of PI3K-g might
offer an innovative rationale-based therapeutic strategy
for inflammatory skin disorders. In our study the inhib-
itory properties of a selective PI3K-g inhibitor AS605858
on inflammation was applied to murine models modeling
skin diseases like psoriasis and dermatitis. Two mouse
models were used: the first, Irritant Contact Dermatitis
(ICD), is an innate inflammatory skin condition arising
from the release of pro-inflammatory cytokines in
response to haptens, usually chemicals. The second,
Contact Hypersensitivity (CHS) is a T-cell dependent
model, modeling in part T-cell-mediated skin diseases
such as psoriasis. We demonstrated the therapeutic effect
of PI3Kg inhibition and subsequent inhibition of chemo-
taxis in models of skin diseases and showed that a
selective PI3K-g inhibitor can excert an important
therapeutic efficacy (dose-dependent) in models of innate
immunity (ICD) – effective dose 0,3mg/kg p.o. once - as
well as in T-cell mediated skin pathology (CHS) –
effective dose 1mg/kg p.o. bid. We conclude that the
mechanism of action related to inhibition of PI3K-g are
demonstrable after oral administration of selective inhib-
itors like AS605858 in models of acute and chronic skin
inflammation and are mediated by modulation of innate
and acquired immunity.

Contact information: Mrs Miriam Canavese, RBM Merck
Serono/University of Torino, Department of
Pharmacology, Torino, Italy
E-mail: miriam.canavese@serono.com

FC10.1

NEWLY DEVELOPED HMGB1 ABSORBER CAN
IMPROVE SURVIVAL RATE OF LPS SHOCK
RATS

Hideo Iwasaka, S Hagiwara, S Mastumoto, C Shinguu, T
Noguchi

Oita University, Anesthesiology and Intensive Care Unit ,
Yufu City, Japan

Introduction: High Mobility Group Box 1(HMGB1) has
recently been identified as a late mediator of endotoxin
lethality. We newly developed an extra corporeal
HMGB1 absorber. The purpose of this study was to test
the hypothesis that HMGB1 removal could prevent or
reduce endotoxin induced lethality or tissue injury of rats.

Methods: All experiments were conducted in accordance
with the Institutional Care and Use Committee.Male
Wistar rats were randomly allocated into three groups;
HMGB1 absorber group (Group I),HMGB1 non-
absorber group (Group II), and Vacant column group
(Group III).We applied these columns for each groups at
6 hours after LPS injection. The rats were sacrificed 48
hours after LPS injection for pulmonary histology. We
statistically analyzed survival rate with Kaplan-Meier and
the levels of HMGB1 with ANOVA.

Results: Survival rate was 67% in the Group I at 48 hours
after LPS injection, as compared with 0% in the Group II
and 11% in the Group III. The pulmonary histology in
both Group II and Group III showed acute inflammatory
injuries, whereas Group I showed less inflammatory
changes.The level of HMGB1 in the Group I was
significantly lower than those of Group II and III.
Discussions:These results demonstratethat specific
absorption of endogenous HMGB1 therapeutically
reverses lethality of established sepsis indicating that
HMGB1 inhibitors and absorber can be treated in a
clinically relevant therapeutic window that is significantly
wider than for other known cytokines.

Contact information: Dr Hideo Iwasaka, Oita University,
Anesthesiology and Intensive Care Unit, Yufu City, Japan
E-mail: hiwasaka@med.oita-u.ac.jp

FC10.2

ENDOGENOUS HYDROGEN SULFIDE
REGULATES LEUKOCYTE MIGRATION IN
CECAL LIGATION AND PUNCTURE INDUCED
SEPSIS

Huili Zhang(1), L Zhi(1), SM Moochhala(2), M Bhatia(1)

(1) Department of Pharmacology, National University of
Singapore, Singapore
(2) DSO National Laboratories, Singapore

Hydrogen sulfide (H2S) is increasingly recognized as a
proinflammatory mediator in various inflammatory
conditions. In this study, we have investigated the role
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of H2S in regulating expression of some endothelial
adhesion molecules and migration of leukocytes to
inflamed sites in sepsis. Male Swiss mice were subjected
to cecal ligation and puncture (CLP) induced sepsis and
treated with saline, DL-propargylglycine (PAG, 50 mg/kg
i.p.), an inhibitor of H2S formation or sodium hydrogen
sulfide (NaHS) (10mg/kg, i.p.), a H2S donor. PAG was
administered either 1 hour before or 1 hour after
induction of sepsis while NaHS was given at the time of
CLP. Using intravital microcopy, we found that in sepsis,
prophylactic and therapeutic administration of PAG
significantly reduced the leukocyte rolling and adherence
in mesenteric venules coupled with decreased mRNA and
protein levels of adhesion molecules (ICAM-1, P-selectin
and E-selectin) in lung and liver. In contrast, injection of
NaHS significantly upregulated leukocyte rolling and
attachment as well as tissue levels of adhesion molecules
in sepsis. On the other hand, normal mice were given
NaHS (10mg/kg i.p.) to induce lung inflammation with or
without pretreatment of NF-x^B inhibitor, BAY 11-7082.
H2S treatment enhanced the pulmonary level of adhesion
molecules and neutrophil infiltration in lung. These
alterations were reversed by pretreatment with BAY11-
7082. Moreover, expression of CXCR2 in neutrophils
obtained from H2S treated mice was significantly upre-
gulated leading to an obvious elevation in MIP-2 directed
migration of neutrophils. Therefore, H2S act as an
important endogenous regulator of leukocyte trafficking
during inflammatory response.

Contact information: Dr Huili Zhang, Department of
Pharmacology, National University of Singapore,
Department of Pharmacology, Singapore
E-mail: g0403081@nus.edu.sg
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EVIDENCE OF A POTENTIATING ROLE OF
THE TRPVI RECEPTOR IN SEPSIS

Susan Brain, N Clark, J Keeble

King:s College London, Cardiovascular Division,
London, UK

Transient receptor potential vanilloid 1 (TRPV1) is
primarily found on sensory nerves. We have demon-
strated its pro-inflammatory potential in arthritis and now
present evidence that it is protective in an endotoxin-
induced model of sepsis. Selective TRPV1 antagonists are
not available for use in the mouse in vivo, thus established
TRPV1 knockout (-/-) mice were used. C57BL6 WT and
TRPV1-/- mice were matched for age and sex and
injected intraperitoneally (i.p.) with lipopolysaccharide
(LPS). The response was monitored for 4h. Blood
pressure, measured before and at intervals after LPS in
conscious mice via a tail cuff was reduced in both WTand
TRPV1-/- mice, with TRPV1-/- mice showing an
enhanced drop at 4h. In a separate group temperature,
a proposed pre-mortality marker was also reduced by 4h,
again with a significantly increased drop in TRPV1KO.
Furthermore higher levels of two inflammatory markers
TNFa and nitrite (as an indicator of NO) were measured
in peritoneal lavage and higher levels measured

inTRPV1-/- as compared with WT samples. Finally
aspartate aminotransferase (AST) levels also enhanced
in TRPV1-/- versus WT mice, although markers for
kidney and pancreatic damage were similar in both
genotypes. We conclude that TRPV1 plays a protective
role in sepsis. TRPV1 is known to be present on non-
neuronal (e.g. vascular components) and their relative
involvement in sepsis is unknown.

Contact information: Professor Susan Brain, King:s
College London, Cardiovascular Division, London, UK
E-mail: sue.brain@kcl.ac.uk
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ROLE OF MAST CELLS AS MODULATORS OF
PULMONARY ACUTE INFLAMMATION AND
HOST DEFENSE IN A MURINE MODEL OF
TUBERCULOSIS

D Carlos(1), DA Souza-Junior(2), L De Paula(1), MC
Jamur(2), C Oliver(2), SG Ramos(2), CL Silva(2), Lucia
Helena Faccioli(1)

(1) Faculdade de CiÞncias FarmacÞuticas de Ribeir¼o
Preto. Universidade de S¼o Paulo, Brazil
(2) Faculdade de Medicina de Ribeir¼o Preto.
Universidade de S¼o Paulo, Brazil

Mast cells (MCs) participate in host resistance to several
pathogens, but no information exists on their role to
Mycobacterium tuberculosis infection. The aim was to
evaluate the participation of mediators released by MCs
in inflammatory response induced by M. tuberculosis in a
model where MC degranulation was induced by intra-
nasal administration of compound 48/80 (C48/80). The
C48/80 was administrated 24 hours before infection with
M. tuberculosis and again four doses of this pharmaco-
logical agent was used at 4, 7, 10, 13 days after infection.
C48/80 treated and non-treated mice were infected by
intratracheal route with 1 x 105 viable M. tuberculosis
(H37Rv). Infected Balb/c mice developed an acute
pulmonary inflammation and higher levels of TNF-a,
IL-1, KC, MCP-1 and MIP-2 were detected in the lungs
by day 15. In vivo degranulation of mast cells by C48/80
led to a reduction of the inflammatory reaction associated
to a marked decline proinflammatory cytokine and
chemokine levels in the lungs. The magnitude of cellular
immune response was also partially impaired in infected
mice and treated with C48/80. Histologically, the exacer-
bated granulomatous inflammation shown in the lung
parenchyma of infected mice was attenuated in infected
mice and treated with C48/80. Of interest, the number of
mycobacterial bacilli recovered from the lungs was 1 log
higher after treatment of infected mice with C48/80.
These findings suggest that MCs participate in host
defense against M. tuberculosis infection through of the
modulation of cytokines and chemokines, which are
important for the recruitment and activation of inflam-
matory cells.

Contact information: Mrs Daniela Carlos, Faculdade de
CiÞncias FarmacÞuticas de Ribeir¼o Preto, AnSlises
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ClUnicas, ToxicolVgicas e BromatolVgicas, S¼o Paulo,
Brazil
E-mail: danicar@rpm.fmrp.usp.br
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A MURINE MODEL OF PASTEURELLA
MULTOCIDA PNEUMONIA

Susanne E Pors(1), MS Chadfield(2), DB Sørensen(1), H
Offenberg(1), M Bisgaard(1), HE Jensen(1)

(1) Department of Veterinary Pathobiology, Faculty of
Life Sciences, University of Copenhagen, Denmark
(2) Novo Nordisk A/S, Cell Biology, Gentofte, Denmark

Introduction: Pasteurella multocida is an important cause
of pneumonia in several animal species and may spread
systemically. The aim of this study was to evaluate initial
inflammatory reactions and the inocula effect due to
strains of P. multocida of different origin in an aerogenous
murine model. Materials and Methods: 30 female BALB/
c-J mice (app. 20 g, Taconic, Denmark) were infected
intranasally with two clinical isolates of P. multocida of
avian (VP161) and porcine (P934) origin, at three
different levels of inocula concentration. After eutha-
nasia, specimens of lung and liver tissue were collected
for bacteriological and histopathological evaluation.
Furthermore, lung tissue samples were taken for meas-
urement of expression of metalloproteinase MMP-9 and
metalloproteinase inhibitor TIMP-1.

Results: All mice infected with the avian strain were
euthanized after 24 hours. Viable counts recovered from
lung and liver tissue were high, and histopathology
revealed pronounced acute bronchopneumonia. In the
liver, disseminated necrosis with formation of micro-
abscess was also seen. On the contrary, a dose response
was observed with the porcine strain with regard to
recovery of viable counts and development of lesions was
apparent after 24, 48 and 72 h. Furthermore, differences
were seen in the nature of the lesions caused by the two
strains. There was a difference in expression of MMP-9
and TIMP-1 between infected and noninfected mice.

Conclusions: The model proved suitable for the evalua-
tion of pulmonary inflammatory reactions between the
two different host-derived strains as demonstrated
through viable counts, histopathology and expression of
MMP-9 and TIMP-1.

Contact information: Ms Susanne Pors, Faculty of Life
Sciences, University of Copenhagen, Department of
Veterinary Pathobiology, Frederiksberg, Denmark
E-mail: sup@life.ku.dk
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THE ROLE OF REGULATORY T CELLS IN THE
RESISTENCE OF CCR4 KNOCKOUT MICE
DURING SEVERE SEPSIS

Claudia Benjamim(1), R Molinaro(1), A FranÅa(1), M
Bozza(1), F Cunha(2), S Kunkel(3)

(1) Universidade do Rio de Janeiro, Brazil
(2) Universidade de S¼o Paulo, Brazil
(3) University of Michigan, USA

Introduction and Objectives: Studies reveal that regula-
tory T (Treg) cells control immune responses; therefore
these responses must be controlled to enable the effective
protection against infections and cancer. CCR4 knockout
mice (CCR4 -/-) are more resistant to LPS shock. So, our
aim is to study the mechanisms involved in the resistance
of CCR4-/- subjected to severe sepsis by cecal ligation
and puncture (CLP) and how Tregs modulate this effect.
Methods and

Results: C57/BL6 mice were subjected to CLP model,
whereby the cecum was partially ligated and puncture
nine times with a 21G needle. Sham-operated mice were
used as control. Mice subjected to CLP and SHAM
surgery were treated with antibiotic since 6h after and
until 3 days. CCR4 -/- mice subjected to CLP presented
an increase in survival rate (78%) compared with wild-
type mice (17%), and a marked improvement in the
innate response concern to neutrophil migration to
peritoneum and lung, bacteria load and cytokine levels
compared to wild-type mice. Besides, Tregs from CCR4-/-
CLP mice did not inhibit proliferation of T effector cells
as observed for Treg from wild CLP mice, at a propor-
tional ratio of Teffector:Treg. Interesting, Treg from
CCR4-/- CLP mice did not inhibit neutrophil migration
to BAL when co-injected with fungal challenge as
secondary infection, while the Treg from wild CLP mice
did, as expected.

Conclusions: These results suggest that Treg cells from
CCR4-/- mice did not present suppressive response and it
could be an important factor in their survival.

Financial support: CNPq / PIBIC, FAPERJ.

Contact information: Professor Claudia Benjamim,
Universidade Federal do Rio de Janeiro, Department of
Pharmacology, Rio de Janeiro, Brazil
E-mail: cbenjamim@farmaco.ufrj.br
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PRO-INFLAMMATORY CYTOKINES ANDNITRIC
OXIDEINHIBITORYACTIVITYOF TWO INDIAN
MEDICINALPLANTS

Anubha Singh Kanwar, AT Paul, KK Bhutani

Department of Natural Products,National Institute of
Pharmaceutical Education and Research, Phase 10,Sector
67, SAS Nagar,Mohali-160062, Punjab, India
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Inflammation and oxidative stress are known to be one of
the important causes that are responsible for many
diseases. Inflammation has been associated with diseases
like cancer, diabetes and many other. Proinflammatory
cytokine (TNF -W and IL-1Z) and NO are considered as
pivotal mediators in inflammatory conditions like rheu-
matoid arthritis, sepsis and cancer etc. Thus inhibition of
pro-inflammatory cytokines and NO production are
important targets for treatment of inflammatory disor-
ders. Nowadays due to the emerging side effects of COX
inhibitors, these targets have been paid more attention for
the treatment of these conditions. Some medicinal plants
such as Curcuma longa(1), Commiphora mukul(2), etc
have been found to contain chemical constituents that
inhibit TNF- W and IL-1Z production in various in vitro
models. However, there are number of plants, which have
been used traditionally in India for various inflammation
related disorders. These plants have a potential to serve as
a sources of future drugs for treatment of various
inflammatory diseases and they need to be studied at
molecular level.In this process of screening the plants for
their inhibitory activity on pro-inflammatory cytokines
and NO, we have found that extracts of Evolvulus
alsinoides (Family- Convolvulaceae) and Bauhinia varie-
gata (Family-Caesalpiniaceae) have pro-inflammatory
cytokines and NO inhibitory activity in RAW 264.7
mouse macrophage cell line stimulated by LPSand are
being discussed hereby.

Reference: 1. Marion Man-Ying Chan. 1995. Biochem.
Pharma. 49, 11, 1551-1556. 2. N. Manjula a etal , 2005. Int.
Immunopharma. (Article in press)

Contact information: Dr Anubha Singh Kanwar, National
Institute of Pharmaceutical Education, Department of
Natural Products, Punjab, India
E-mail: anubha_niper@yahoo.co.in

PL03

LONG-LIVED PLASMA CELLS IN IMMUNITY
AND INFLAMMATION

Andreas Radbuch, and the Berlin Plasma Cell Group

Deutsches Rheumaforschungszentrum, and CharitH,
Humboldt University, Berlin, Germany

In humoral memory, antibodies secreted into serum and
other body fluids protect an individual against repeated
challenges of previously encountered pathogens. Anti-
body-secreting plasmacells are mostly considered to be
shortlived, terminally differentiated B lymphocytes, elim-
inated after a few days or weeks by apoptosis. However,
in secondary lymphoid organs and in the bone marrow,
plasma cells can survive for months and years, without
DNA-synthesis and refractory to signals from antigen or
antigen-antibody complexes. The lifetime of these long-
lived plasmacells depends on an intrinsic competence to
survive in the distinct environment of those organs, which
defines a specific survival niche. The niche provides
survival signals like IL-6, CXCL12 and TNF. Within a
functional niche, the lifetime of a plasma cell is appa-
rently not limited intrinsically. The number of niches in

the body has to be limited, in order to maintain
physiological concentrations of serum immunoglobulins.
Thus recruitment of new plasmacells to the pool of old
memory plasma cells has to be competetive. This
competition is probably controlled by a simple molecular
mechanism, namely the dual functionality of chemokines
like CXCL12, which attract newly generated plasmablasts
to a survival niche and at the same time are a survival
signal for the plasma cell. Plasmablasts and plasma cells
express CXCR4, the receptor for CXCL12. While plas-
mablasts migrate in response to CXCL12, plasma cells
depend on it for survival in the niche, but are no longer
migratory. Thus once disloged from their niche, they will
die. Plasmablasts newly generated upon systemic secon-
dary immunization, upon concommittant stimulation with
interferon-gamma, can also express CXCR3, the receptor
for the interferon-gamma-induced chemokines CXCL9,
10 and 11, which may lure the plasmablasts into inflamed
tissue. The switch in the potential to migrate provides also
an efficient means to eliminate plasma cells of the peak of
an immune response, which as plasmablasts had migrated
to the tissue inflamed in that pathogenic challenge.
Inflamed tissue contains survival niches for plasma cells.
In the inflamed tissue, plasma cells provide high local
antibody concentrations while the tissue is inflamed.
Upon resolution of the inflammation the plasma cells will
be dislodged and die. Longlived plasma cells provide
longlasting antibody titers (protective memory) and leave
memory B cells a role in reactive memory, generating
memoryplasmacells in secondary challenges, and if serum
titers are not sufficient to protect. In chronic inflamma-
tion, this mechanism can contribute to pathogenesis. Thus
in the NZB/W model of lupus, longlived autoreactive
plasma cells are generated early in pathogenesis, which
survive in bone marrow and spleen. Later, in established
disease, autoreactive plasma cells are shortlived and
continuously generated. They do not compete with the
longlived plasma cells, and both populations coexist as
prominent populations. Interestingly, longlived plasma-
cells are resistant to therapeutic immunosuppression,
while the generation of shortlived plasma cells is blocked.
This may be the reason for the failure to cure antibody-
mediated immunopathology, e.g. in autoimmunity and
allergy, by conventional immunosuppression,

Contact information: Dr Andreas Radbruch, Deutsches
Rheumaforschungszentrum, and CharitH, Humboldt
UniversityBerlin, Germany
E-mail: radbruch@drfz.de
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NOVEL MABS TO C5AR 2ND LOOP REVERSE
DISEASE IN MODELS OF INFLAMMATORY
ARTHRITIS

Peter Whitfeld(1), H Lee(2), A Vogelzang, R
Manandhar(1), J Thatcher, D Zahra, J Zwirner(3), C
Mackay(1, 2)

(1) G2 Inflammation Pty. Limited, Sydney, Australia
(2) Garvan Institute of Medical Research, Immunology
and Inflammation Research Program, Sydney, Australia
(3) Georg-August-University Gçttingen, Department of
Immunology, Gçttingen, Germany

C5a is a potent inflammatory mediator produced during
complement activation. Unregulated C5a signalling
through its receptor (C5aR) on neutrophils and other
leukocytes is implicated in the pathogenesis of auto-
immune diseases including rheumatoid arthritis and
systemic lupus erythematosus. Considerable effort has
gone into development of C5aR antagonists for human
therapy. We took neutrophils from genetically modified
human C5aR knock-in mice in which the mouse C5aR
coding region was replaced with human C5aR sequences
and immunized wild-type mice to generate high affinity
antagonist monoclonal antibodies (mAbs) to human
C5aR. These mAbs inhibit C5a-induced neutrophil
migration and calcium-flux, and bind to a region of the
2nd extracellular loop of C5aR loop that seems to be
critical for receptor activity. This study investigated the
effectiveness of these mAbs in the K/BxN serum-transfer
model of inflammatory arthritis. Human C5aR knock-in
mice were given 1-10 mg/kg mAb intraperitoneally,
before or after inflammatory arthritis developed. Mice
treated with anti-C5aR mAb one day before serum
transfer did not develop swelling or clinical signs of
arthritis in contrast to controls. Histopathology of the
joints in anti-C5aR mAb-treated mice revealed a
complete block of the massive influx of leukocytes and
cartilage erosion seen in controls. Furthermore, and most
significantly, a single 1 mg/kg dose of anti-C5aR mAb
given 5 days after initiation of disease completely
reversed inflammation. In the collagen-induced arthritis
(CIA) model, injection of anti-C5aR mAb after develop-
ment of inflammation also reversed inflammation to
baseline. These potent new antibodies to human C5aR
are in preclinical development.

Contact information: Dr Peter Whitfeld, G2 Inflammation
Pty Limited, Immunology & Inflammation, Sydney, New
South Wales, Australia
E-mail: p.whitfeld@garvan.org.au

FC11.2

TARGETING MIF FOR INFLAMMATORY
DISEASES

Jie Tang, Y Wu, Y Wang, H Zhou, Q Wang, W Wang, X
Qiao

Institue of Biophysics, Chinese Academy of Sciences,
Beijing, PR China

The cytokine macrophage migration inhibitory factor
(MIF) participates in fundamental events in innate and
adaptive immunity. The profile of activities of MIF in vivo
and in vitro is strongly suggestive of a role for MIF in the
pathogenesis of many inflammatory diseases, including
rheumatoid arthritis (RA), asthma, and sepsis. MIF also
has a unique relationship with glucocorticoids, in that
despite antagonizing their effects, the expression of MIF
is in fact induced by glucocorticoids. Thus, MIF functions
as a physiological counter-regulator of the anti-inflam-
matory effects of glucocorticoids. Therapeutic MIF antag-
onist may therefore provide a specific means of Psteroid
sparingH. Since MIF are highly conserved among different
species, it is hard to develop high affinity antibodies due
to immune tolerance.We developed a proprietary tech-
nique to break the immune tolerance and selected high
affinity mouse monoclonal antibodies against MIF.The
antibody can neutralize MIF activity in cell based assays,
and is very effective in a LPS induced mouse sepsis
model. Using this antibody as a tool, we are studying the
function of MIF in comparison with the function of
LPS.We found that LPS induced iNOS expression and
NO secretion are dependent on the secretion of MIF.We
also found that although both LPS and MIF induce G1
arrest in macrophage cell line Raw264.7, their functions
are independent to each other.

Contact information: Professor Jie Tang, Institue of
Biophysics, Chinese Academy of Sciences, Center for
Infection and Immunity, Beijing, PR China
E-mail: jtang@ibp.ac.cn

FC11.3

SUPPRESSION OF COLLAGEN-INDUCED
ARTHRITIS AND CYTOKINE PRODUCTION BY
A NOVEL ORALLY-ACTIVE CYTOKINE
INHIBITOR

Eric Morand(1,2), P Hall(2), P Tapley(1), T Gilbert(2), B
Danylec(2), M Iskander(2)

(1) Cortical Pty Ltd, Australia
(2) Monash University, Monash University, Clayton,
Victoria, Australia

Macrophage migration inhibitory factor (MIF) is a pro-
inflammatory cytokine involved in both innate and
adaptive immune responses. MIF is expressed in human
RA synovium, and genetic or mAb-induced MIF defi-
ciency result in inhibition of animal models of arthritis.
MIF has a unique tertiary protein structure which enables
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structure-based small molecule drug design. An effective
agent would be the first orally active cytokine antagonist.

Methods: Collagen-induced arthritis (CIA) was induced
in DBA-1 mice by immunisation with bovine type II
collagen/adjuvant on day 0 and 21. COR100140, synthe-
sized on the basis of computer modeling of MIF protein
X-ray crystallographic data, was administered by daily
oral gavage from day 21. Etanercept (8mg/kg IP q2d) was
used as a positive control.

Results: Oral COR100140 administration resulted in a
sustained and highly significant reduction in disease
severity, as measured by clinical scores, at all time points
from days 36-52. The degree of disease score suppression
observed was comparable to that achieved with etaner-
cept administration. Maximum suppression of disease by
COR100140 was achieved by day 36 compared to day 48
for etanercept. Analysis of serum obtained on day 50
revealed that concentrations of TNF (P<0.05) and MCP-
1 (P<0.001) were significantly reduced in animals treated
with COR100140.

Conclusions: COR100140 is an orally active small mole-
cule cytokine inhibitor, which inhibits CIA with a similar
pattern to that observed with etanercept treatment, and
inhibits serum expression of TNF and MCP-1 in animals
with CIA. These data suggest the investigation of small
molecule MIF antagonists in clinical trials in RA.

Contact information: Dr Eric Morand, Monash
University, Department of Medicine, Clayton, Victoria,
Australia
E-mail: eric.morand@med.monash.edu.au

FC11.4

ARRY-162, A SELECTIVE, POTENT MEK1/2
INHIBITOR, SIGNIFICANTLY REDUCES EX
VIVO IL-1 AND TNF PRODUCTION IN NORMAL
SUBJECTS

Jim Winkler, P Lee, J Pheneger, M Miglarese, H Simmons,
S Brown, T Yeh, E Wallace, K Litwiler, C Strock, D
Chantry , K Koch

Array BioPharma, Department of Discovery Biology ,
Boulder, CO, USA

The MEK-ERK pathway is activated in numerous
inflammatory conditions, including RA, IBD and
COPD. ARRY-162 is a potent (IC50 = 12 nM), selective,
ATP-uncompetitive MEK1/2 inhibitor.ARRY-162 is
highly efficacious in CIA and AIA rat models, with
~ED50s of 3 and 10 mg/kg, respectively, equal to or better
than standard agents. Addition of ARRY-162 to metho-
trexate, etanercept, ibuprofen or dexamethasone regi-
mens in these models results in improved efficacy that is
at least additive, if not synergistic. In TPA-stimulated
human whole blood, this compound inhibited TNF, IL-1
and IL-6 production (IC50s of 23, 21 and 21 nM,
respectively). In contrast, inhibition of pERK required
280 nM to achieve a 50% reduction, demonstrating that
inhibition of pro-inflammatory processes is very sensitive

to pERK inhibition.In clinical studies, healthy volunteers
were administered a single oral dose of ARRY-162 (5, 10,
20, 30, 40 or 80 mg); blood was drawn at various times
after dosing and stimulated ex vivo with TPA. ARRY-162
was well-tolerated and drug exposure was dose-propor-
tional. In ex vivo blood samples, there was a dramatic
time- and concentration-dependent inhibition of TPA-
induced IL1 and TNFfz with >80% inhibition observed at
plasma concentrations of 50 and 150 ng/ml, respectively.
Similar inhibition of pERK required 300 ng/ml. A
multiple ascending dose clinical study has confirmed the
pharmacokinetics and pharmacodynamics of ARRY-162
and helped define tolerability. Clinical evaluation of
ARRY-162 in combination with methotrexate in patients
with rheumatoid arthritis is on-going.

Contact information: Dr James Winkler, Array
BioPharma, Department of Biology, Boulder, CO, USA
E-mail: jim.winkler@arraybiopharma.com;dnemchak@
arraybiopharma.com

FC11.5

DESIGN OF POTENT, HIGHLY SELECTIVE AND
ORALLLY EFFICACIOUS P38 MAP KINASE
INHIBITORS AIDED BY STRUCTURAL
BIOLOGY AND MUTAGENESIS STUDIES

Ravi Natarajan

Merck Research Laboratories, Rahway, NJ, USA

p38 (a mitogen-activated protein kinase) has been shown
to play a key role in the release of cytokines such as TNF-
and IL-1a from monocytes in signaling cascades that are
initiated due to extra cellular stress stimuli. Inhibition of
p38 activity is expected to regulate the levels of TNF-a
and IL-1b thereby alleviating the effects of inflammation
in RA. A new class of p38 inhibitors based on the
naphthyridininone scaffold have been discovered. X-ray
crystallography and site directed mutagenesis studies
were critical tools that aided the evolution of the
naphthyridinone lead class starting from a pyrido-pyrimi-
dinone template.

This presentation will discuss the derivation of key
benchmark pre-clinical candidates in these novel scaffold
classes (shown below) as influenced by structural biology
studies, mutagenesis data and molecular modelling.
efficacy studies in animal models for benchmark
compounds will also be presented.

Contact information: Dr Ravi Natarajan, Merck Research
Laboratories, Department of Medicinal Chemistry,
Rahway NJ 07065, USA
E-mail: ravi_natarajan@merck.com
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LEO15520, A NOVEL SELECTIVE P38 MAP
KINASE INHIBITOR WITH STRONG
ANTI-INFLAMMATORY EFFICACY IN VIVO

Lene Jensen(1), H Aaes(1), W-H Boehncke(2), J
Pfeffer(2), T Skak-Nielsen(1), I Teige(1), K Abell(1), PH
Kvist(1), E Ottosen(1), TK Petersen(1), Lars Svensson (1)

(1) Discovery, LEO Pharma, 55 Industriparken, Ballerup,
Denmark
(2) Department of Dermatology, Johann Wolfgang
Goethe-University, Frankfurt am Main, Germany

P38 MAP kinase plays an important role in mediating an
inflammatory response in mammalian cells. As a conse-
quence of activation, several inflammatory mediators are
released including IL-1B] and TNFa. Both cytokines have
a central role in the pathogenesis of inflammatory
conditions such as psoriasis. Approximately 30% of
psoriasis patients develop psoriatic arthritis. LEO15520
is a member of newly developed class of selective p38
MAP kinase inhibitors. The compound was tested orally
in in vivo models relevant for psoriasis and psoriatic
arthritis. The in vivo models selected include the CIA
arthritis model, the human psoriasis xenograft SCID
mouse model, the UVB-induced dermatitis model, the
LPS induced TNFa model and a local GvH model.
Treatment with LEO15520 led to an amelioration of the
ongoing inflammation in all investigated in vivo models.
In the CIA model, a clear dose response effect was
observed on the developing arthritis in both rats and mice
(65 % reduction in mice and 77 % in rats at 10 mg/kg
p.o.). In the humanised psoriasis model, LEO15520 at a
dose of 20 mg/kg, had an effect on both the hyperplastic
epidermis (epidermal thickness reduced by 41%) and on
the infiltrating inflammatory cells. The anti-inflammatory
effect of LEO15520 was even close to the effect of
systemically delivered steroids in both models. We believe
that the new highly selective class of p38MAP kinase
inhibitors has a strong potential as an orally delivered
therapy for systemic inflammation diseases such as
psoriasis and arthritis.

Contact information: Dr Lene Jensen, LEO Pharma,
Department of Pharmacology, Ballerup, Denmark
E-mail: lene.jensen@leo-pharma.com

FC11.7

ABILITY OF THE ROCK-2 SELECTIVE
INHIBITOR, SLX-2119 TO INHIBIT SEPTIC LIVER
INJURY

James Ellis, J Kuo, S McGonigle, P Sweetnam

Surface Logix, Brighton, MA, USA

SLx-2119 is a potent, selective, orally bioavailable inhib-
itor of the Rho-kinase ROCK-2. ItHs IC50 for ROCK-2
and ROCK-1 inhibition is 100 nM and >10 mM respec-
tively. The ability of SLx-2119 to inhibit septic liver injury
was investigated in C57BL/6J mice challenged with
lipopolysaccharide (LPS) and D-galactosamine (D-Gal).
Mice were given LPS (10 mg/mouse) and D-Gal (18 mg/
mouse) i.p and 5.5 hours later were sacrificed for analysis
of liver injury. Mice challenged with LPS/D-Gal had a
>10 fold increase in serum ALT and AST levels. This
increase was reduced by >90% in mice pretreated with
SLx-2119 either orally (100 mg/kg, 2 and 20 hrs pre-
challenge) or i.p. (10-100 mg/kg, 15 min pre-challenge).
SLx-2119 inhibited the increase in hepatic levels of TNF-
falpha produced by LPS/D-Gal by >50%. To assess the
kinetics of SLx-2119Hs benefit, SLx-2119 (100 mg/kg i.p.)
was given 15 min prior to, or 15 or 60 min after the LPS/
D-Gal. SLx-2119 was effective at inhibiting the rise in
ALT and AST levels at all 3 time points suggesting that
inhibiting ROCK-2 even after the initiation of the LPS/D-
Gal driven cascade protects against septic liver injury. In a
survival study, 9 out of 10 mice given LPS/D-Gal were
dead by 8 hrs whereas in mice given SLx-2119 (100 mg/kg
orally) 1 animal died at 10 hours and the remaining 9 mice
were alive 48 hrs later. These results show that specific
inhibitors of ROCK-2 may have therapeutic utility in the
treatment of sepsis and subsequent liver injury.

Contact information: Dr James Ellis, Surface Logix,
Department of Biology, Brighton MA 02135, USA
E-mail: jellis@surfacelogix.com

FC11.8

SMALL MOLECULE PKC-THETA INHIBITORS
WITH ORAL IN VIVO ACTIVITY

Rene M Lemieux(1), A.J Barbosa(1), SR Brunette(1), ML
Brown(2), J Cui(1), S Desai(2), J-M Kim(1), ML
Lawlor(1), N Li(1), B McKibben(1), D White (2)

(1) Boehringer Ingelheim Pharmaceuticals, Inc.,
Medicinal Chemistry, Ridgefield, CT, USA
(2) Boehringer Ingelheim Pharmaceuticals, Inc.,
Immunology & Inflammation, Ridgefield, CT, USA

The serine/threonine kinase protein kinase C theta plays
a critical role in T-cell signaling.Small molecule inhibitors
have been identified that bind with high affinity to PKC-
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theta through three key hydrogen bond mediated inter-
actions.They potently inhibit protein kinase C activity in
vitro as demonstrated by inhibition of IL-2 secretion in
human purified T-cells stimulated with anti-CD3 and anti-
CD28 or whole blood SEB challenge.The PKC-theta
inhibitors are orally bioavailable and demonstrate immu-
nosuppressive activity in a mouse model of human
delayed-type hypersensitivity responses.

Contact information: Dr Rene M Lemieux, Boehringer
Ingelheim Pharmaceuticals, Inc., Department of Medicinal
Chemistry, Ridgefield, CT, USA
E-mail: rlemieux@rdg.boehringer-ingelheim.com

FC12.1

AUTOINFLAMMATORY DISEASE AND
MACROTHROMBOCYTOPENIA IN MICE WITH
MUTATIONS IN WDR1/AIP1

Roslynn Stirzaker(1,2), T Willson(1), J Zhang(1), K
Henley(1), M White(1), D Hilton(1), B Kile(1)

(1) The Walter & Eliza Hall Institute of Medical Research,
Melbourne, Australia
(2) The University of Melbourne, Melbourne, Australia

Isolated in an ENU mutagenesis screen, redears (rd) mice
contain a mutation in the gene encoding Wdr1 (WD40
Repeat protein 1) that causes chronic inflammatory
disease and macrothrombocytopenia.Wdr1 is the unchar-
acterised mammalian homolog of Aip1 (Actin-Interacting
Protein 1), which in yeast and other lower organisms
interacts with cofilin, an essential regulator of the actin
cytoskeleton.In lower organisms, Aip1 functions to
increase the actin filament severing and depolymerising
activities of cofilin, thus regulating filament turnover and
the dynamic cytoskeletal responses required for processes
such as polarisation and chemotaxis.Wdr1rd/rd mice
develop spontaneous chronic inflammatory lesions on
the ears and tail characterised by leukocyte infiltration,
necrosis, oedema, and epidermal hyperplasia.This auto-
inflammatory disease develops in the absence of lympho-
cytes, is transferable by bone marrow transplantation and
is attenuated in reciprocal experiments in which lethally
irradiated Wdr1rd/rd mice received wild type bone
marrow. Histological and immunofluorescence analysis
of tissue sections showed that neutrophils are the
predominant infiltrating cells within the inflammatory
lesions.As such, they are the primary candidates for
initiation and maintenance of inflammation.A range of
functional assays revealed multiple functional defects in
Wdr1rd/rd neutrophils.They possess abnormal levels of
filamentous actin, exhibit aberrant cytoskeletal behaviour
and mount an impaired chemotactic response to MIP2
and fMLF.Thus Wdr1 is essential for normal neutrophil
function.We hypothesise that disruption of Wdr1 in vivo
results in the accumulation of functionally abnormal
neutrophils, instigating chronic autoinflammatory disease.

Contact information: Ms Roslynn Stirzaker, The Walter &
Eliza Hall Institute of Medical Research, Division of
Molecular Medicine, Parkville, Victoria, Australia
E-mail: stirzaker@wehi.edu.au

FC12.2

SEVERE ARTHRITIS IN FCGAMMARIIA
TRANSGENIC MICE DUE TO ENHANCED TH1
CYTOKINE PRODUCTION AND ALTERED
PHAGOCYTIC CAPACITY

Nick Van De Velde, P Mottram, PM Hogarth

Burnet Institute, Melbourne, Australia

To investigate pathogenesis of rheumatoid arthritis, we
used mice transgenic for the uniquely human Fcgam-
maRIIa in inducible and passively transferred models of
arthritis. Transgenic mice developed severe RA-like
disease in both model systems, indicating that the trans-
gene played a major role in arthritis pathogenesis.
Disease could be reduced by the administration of either
specific monoclonal antibodies to FcgammaRIIa or small
chemical entities (SCE) designed to bind to the Fcgam-
maRIIa dimer. To investigate the cause of this enhanced
sensitivity to auto-immune stimuli, the phagocytic
capacity of transgenic mice compared to C57BL/6 control
mice was examined using phagocytosis of fluorescent
beads coated with OVA or OVA/anti-OVA immune
complex or opsonised sheep red blood cells. In both
assays macrophages from FcgammaRIIa transgenic mice
showed significantly increased phagocytosis comapred
with cells from control mice at 4 hours.This difference
diminished over time andwas only seen where particles
were opsonised. Treatment of macrophages with specific
FcgammaRIIa blocking monoclonal antibody fragments
8.7 F(Ab)H2 or IV.3 F(Ab) reduced phagocytosis to
background levels . Macrophages from transgenic mice
also showed significantly greater production of inflam-
matory cytokines TNF-alpha and IL-1beta when stimu-
lated in vitro with heat aggregated immunoglobulin
(HAGG). Moreover, this response was also blocked by
specific FcgammaRIIa monoclonal antibody fragments or
SCE. Thus, expression of the FcgammaRIIa transgene in
these mice leads to increased uptake of and reactivity to
immune complexes, resulting in enhancement of inflam-
matory sequelae in the form of increased TH1 cytokine
secretion andamplification of the pro-inflammatory
response leading to arthritic disease.

Contact information: Mr Nick van de Velde, Burnet
Institute, Department of Inflammatory Diseases,
Melbourne, Victoria, Australia
E-mail: n.vandevelde@burnet.edu.au
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ASSOCIATION OF PSORIATIC ARTHRITIS WITH
THE PROMOTER POLYMORPHISM TNF-857

Harald Burkhardt(1), U HDffmeier(2), I Kçnig(3), J
Lacorz(2), A Reis(2), K Reich(4)

(1) Johann Wolfgang Goethe University, Frankfurt,
Germany
(2) Friedrich-Alexander-Unisversity of
Erlangen-Nuremberg, Germany
(3) University of LDbeck, Germany
(4) Dermatologikum Hamburg, Germany

Objectives: Single nucleotide polymorphisms (SNPs) of
TNF gene at positions -238 and -308 have earlier been
associated with psoriasis vulgaris and psoriatic arthritis
(PsA). The strong linkage disequilibrium (LD) at chro-
mosomal region 6p21 – a region known to harbour also
other risk factors for psoriasis (PSORS1) than SNPs of
TNF gene - renders the interpretation of these findings
difficult. Therefore, in this study several SNPs of TNF
gene and of its neighbouring LTA gene were analyzed
independently and dependently on carrying the PSORS1
risk allele. Methods. SNPs in the promoter of TNF gene (-
238G/A, -308G/A, -857C/T, -1031T/C), one of LTA gene
(+252A/G), of TNLFRSF1A gene (+36A/G) and of
TNLFRSF1B gene (+676T/G), respectively, were geno-
typed in 375 Psoriasis-patients, 375 PsA-patients, and 376
controls. The tryptophan-tryptophan-cysteine-cysteine
haplotype of the CCHCR1 gene (CCHCR1*WWCC)
was used to estimate the PSORS1 risk allele.

Results: Whereas the earlier described strong association
of allele TNF*-238A with psoriasis could be confirmed,
our study revealed that this association was completely
dependent on carrying the PSORS1 risk allele. For PsA,
but not psoriasis vulgaris without joint involvement
strong association with the allele TNF*-857T was
detected (OR=1.956, 95% CI 1.33-2.88; pcorr=0.0025)
also in patients negative for the PSORS1 risk allele.

Conclusions: Our results indicate genetic differences
between psoriasis vulgaris patients with and without
joint manifestation. While the previously reported asso-
ciation between TNF*-238A and psoriasis seems to
primarily reflect LD with PSORS1, TNF*-857T may
represent a risk factor for PsA independent of PSORS1.

Contact information: Professor Harald Burkhardt, Johann
Wolfgang Goethe University, Division of Rheumatology,
Frankfurt, Germany
E-mail: harald.burkhardt@kgu.de

FC12.4

CTLA-4 GENE POLYMORPHISMS 49A/G AND
-318C/T DO NOT ASSOCIATE WITH BEHCET,S
DISEASE

Louise Bye(1), N Modi(1), M Stanford(1), E
Kondeatis(1), R Vaughan(1), F Fortune(2), W
Madanat(3), C Kanawati(4), P Murray(5), G Wallace(5)

(1) King:s College, London; UK
(2) Queen Mary:s, London. UK
(3) Jordan Hospital, Amman, Jordan
(4) St John:s Hospital, Jerusalem, Israel
(5) Univeristy of Birmingham, Birmingham, UK

Background: CTLA-4 is regarded as a master controller
of immune function and polymorphisms in the CTLA-4
gene have been associated with several autoimmune
diseases. Single nucleotide polymorphisms at position -
318 C/T in the promoter region and 49 A/G in the first
exon have been shown to have function relevance. We
have analysed expression of these SNP in two populations
of patients with BehcetHs disease (BD), a multisystem
vasculitis characterised by inflammatory lesions of the
oro-genital mucosae, eyes, skin, central nervous system
and joints.

Methods: DNA was obtained from 167 patients with BD,
61 from the UK and 106 from the Middle East (ME), and
159 controls individuals, 129 from the UK and 30 from
ME. DNA was prepared by proteinase K digestion, and
salt extraction and -318 and 49 SNP were detected by a
PCR-SSP.

Results: There was no significant difference in expression
of -318C/T or 49A/G when all BD patients were
compared to all control individuals, (p=0.3 and 0.9,
respectively). As we have previously shown differences in
SNP expression in different patient groups we tested the
UK and ME patients separately. However, there was no
significant difference in either SNP in UK BD patients,
(p=0.15, p=0.39) or ME BD patients (p=0.7, p=0.6)
when compared to the appropriate controls.

Conclusions: Based on this data there is no evidence that
CTLA-4 gene polymorphisms are associated with
BehcetHs disease.

Contact information: Dr Louise Bye, King:s College
London, Department of Ophthalmology, London, UK
E-mail: louisebye@doctors.org.uk

Monday 18 June 2007Inflamm.Res., Supplement 3 (2007) S405



FC12.5

ROLE OF CHLORIDE INTRACELLULAR
CHANNEL PROTEIN-1 (CLIC1) IN
CELL-MEDIATED IMMUNITY

Lele Jiang(1), DA Brown(1), H Johnen(1), MR Qiu(1), T
Kuffner(1), PGM Curmi(1), L Brown(1), M Mazzanti(2),
SN Breit(1)

(1) Centre for Immunology, St. Vincent:s Hospital and the
University of New South Wales, Darlinghurst, Australia
(2) Dipartimento di Scienze Biomolecolari e Biotecnologie
Universita: degli Studi di Milano, Milano, Italy

CLIC1 is the first identified human member of a family of
highly conserved, unusual intracellular chloride ion
channel proteins that exists in both soluble and integral
membrane forms. The biological role of CLIC1 is
uncertain, but its high expression by lymphocytes and
macrophages, and its gene location in the MHC class III
region suggests a role in immunological function. To
investigate the possible role of CLIC1 in inflammation,
we created CLIC1-/- mice in which we induced exper-
imental allergic encephalomyelitis (EAE), a model of
multiple sclerosis. Mice were immunised with myelin
oligodendrocyte glycoprotein33-35 peptide and disease
severity evaluated using a standard clinical scoring
system. CLIC1-/- animals had significantly earlier disease
onset, and diminished disease severity. CLIC1-/- animal
clinical scores were (1.2�0.6, n=5) compared with WT
controls (3.8�1.3, n=5, p<0.01). This finding suggested a
role for CLIC1 in cell-mediated immunity (CMI). To
further investigate the role of CLIC1 on CMI we
examined the delayed type hypersensitivity (DTH)
response in CLIC1-/- animals. Mice were immunised
with methylated BSA (mBSA) in CFA s.c. and challenged
7 days later with injection of mBSA or control buffer into
the footpads. The swelling of the footpads was assessed by
measuring the thickness 24 hours later. CLIC-/- mice had
significantly decreased DTH response with much less
swelling in the footpads (332�17 mm, n=11) compared to
WT controls (356�18 mm, n=12, p<0.01). The significant
reduction in DTH and EAE disease severity suggest that
CLIC1 regulates CMI. However, the mechanisms by
which CLIC1 acts remains to be elucidated.

Contact information: Dr Lele Jiang, St. Vincent:s Hospital,
Centre for Immunology, Sydney, New South Wales,
Australia
E-mail: l.jiang@cfi.unsw.edu.au
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REGULATORY IL16 -295 SNP POLYMORPHISM
AND CEREBRAL PALSY

H Kapitanovic Vidak(1), Sanja Kapitanovic(2)

(1) Special Hospital for Children with
Neurodevelopmental and Motor Difficulties, Zagreb,
Croatia
(2) Rudjer Boskovic Institute,Zagreb, Croatia

Introduction: Cerebral palsy (CP) is a nonprogressive
motor disorder caused by white matter damage in the
developing brain. It is often accompanied with neuro-
cognitive and sensory disabilities. The cause and patho-
genesis of CP is multifactorial and continues to be poorly
understood. Chorioamnionitis, clinically silent or mani-
fest, has been reported to be a risk factor for CP both in
term and preterm infants. IL-16 gene is single copy gene
located on chromosome 15q26.1-3 in humans. Inter-
leukin-16 is synthesized by a variety of immune (T cells,
eosinophils and dendritic cells) and non-immune (fibro-
blasts, epithelial and neuronal) cells. It is also detected in
organ-specific secretions in a number of inflammatory
processes. Amniotic fluid interleukin-16 concentrations
decreased with advancing gestational age. But, women
with preterm labor and women with chorioamnionitis
have higher interleukin 16 amniotic fluid concentrations
than those who delivered at term or those with sterile
amniotic fluid. The aim of our study was to estimate
allelic frequency for regulatory IL16 -295 SNP in the
children with the CP.

Methods: DNAs obtained from peripheral blood of 46 CP
patients and 182 unrelated healthy volunteers were
genotyped for the IL16 -295 SNP PCR-RFLP method.

Results and Conclusions: IL16 -259 genotype fnCC was
more common in the population with cerebral palsy in the
comparison to healthy volunteers. The significance of the
association between IL16 fngene polymorphisms and
cerebral palsy has to be investigated in the future studies.

Contact information: Dr Sanja Kapitanovic, Rudjer
Boskovic Institute, Division of Molecular Medicine,
Zagreb, Croatia
E-mail: kapitan@irb.hr

P01.01

FUNCTIONAL EXPRESSION OF NICOTINIC
RECEPTORS IN RAT ASTROCYTES

Ann Pettersson(1), D Delbro(1), E Hansson(2)

(1) Kalmar University, Sweden
(2) Gçteborg University, Sweden

Background: Acetylcholine (ACh) is a major signalling
molecule, binding partly at nicotinic receptors (nAChRs;
a family of ions channels with nicotine as a selective
ligand). One subtype, the alpha7nAChRs, has anti-
inflammatory effects by way of down-regulation of
TNFalpha release from macrophages. The alpha7nAChRs
have been demonstrated in neuronal as well non-
neuronal tissues, e.g. astrocytes and microglia. Aim. In
rat astrocytes in primary culture, and in astrocytes co-
cultivated with primary microvessel cultures study: 1. The
expression of alpha3nAChRs and alpha7nAChRs by
immunofluorescence and Western blot. 2. Intracellular
Ca2+-transients spread within the astroglial networks
after stimulation with nicotine. 3. Pro-inflammatory
cytokines, Il-1b, Il-6, and TNFalpha, released from micro-
glial cells after stimulation with nicotine.
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Results: alpha7nAChRs expression was more evident in
astrocytes co-cultivated with endothelial cells, suggesting
that endothelial cells release factors, which increase the
maturity of astrocytes. The Ca2+ transient evoked by
nicotine was also more pronounced in the co-cultured
astrocytes. These Ca2+ responses were blocked by the
alpha7nAChR antagonist alpha-bungarotoxin. The
release of pro-inflammatory cytokines was down-regu-
lated after stimulation by nicotine.

Conclusion: alpha7nAChRs appear to be involved in
some of the effects of nicotine administration to rat
astrocytes. An anti-inflammatory action of cholinergic
nerves on the astrocytes via nAChRs seems probable,
which may have therapeutic implications.

Contact information: Ms Ann Pettersson, Kalmar
University, Department of Natural Sciences, Kalmar,
Sweden
E-mail: ann.pettersson@hik.se
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EFFICACY OF TRAMADOL IS LIMITED BY ITS
SIDE EFFECT IN RAT INFLAMMATORY PAIN
MODELS

Agnes Kis-Varga, Cs Horvath

Gedeon Richter Plc., Budapest, Hungary

Tramadol, an atypical opioid analgesic, is increasingly
used for the treatment of osteoarthritis because it does
not produce typical side effects of NSAIDs. Review of
clinical data show that it produces symptom relief and
improves function, but these benefits are small and
adverse events often cause participants to stop taking
the medication (Cohran Database 2006). Efficacy of
tramadol in animal models of inflammatory pain is well
established; however complex characterization of the
drug regarding analgesic and side effects is missing in rats.
Our aim was to assess oral efficacy of tramadol at side
effect free doses in rats. Anti-hyperalgesic effect was
determined in Complete FreundHs Adjuvant (CFA)
induced thermal hyperalgesia test (TH) and in model of
CFA-induced knee joint arthritis. Effect on inflammation
was characterized in carrageenan induced paw edema test
(ET). For the characterization of side effect accelerating
rotarod assay (ARR) was used. Significant impairment in
ARR was noted at 55 mg/kg dose, and above. In the TH
test weak 35% effect was seen at side effect free dose (40
mg/kg). In the arthritis model b.i.d. 40 mg/kg dose of
tramadol given on days 3-7 after CFA caused a maximum
86% effect on weight bearing incapacitance (Day 4).
However, its effect seemed to diminish (34% on Day 7)
upon repeated treatment. In ET tramadol had significant
anti-inflammatory effect at 100 but not at 30 mg/kg dose.
These results show that efficacy of tramadol in rat
inflammatory pain models is limited by its side effects,
in accordance with clinical data.

Contact information: Ms Agnes Kis-Varga, Gedeon
Richter Plc., Department of Neuropharmacology,
Budapest, Hungary
E-mail: i.kisvarga@richter.hu
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THE REGULATION OF CENTRAL NERVOUS
SYSTEM PROSTAGLANDIN LEVELS IN A
CHRONIC RELAPSING MODEL OF MULTIPLE
SCLEROSIS

S Ayoub, El Wood, Christopher Bolton

John Vane Science Centre, Biochemical
Pharmacology/Experimental Pathology, London, UK

Chronic relapsing experimental allergic encephalomye-
litis (CR EAE) is a disease that bears striking similarities
to the human condition multiple sclerosis (MS). In
particular, CR EAE and MS have major inflammatory
events in the central nervous system (CNS) that culmi-
nate in demyelination and disruption of axonal functio-
n.One group of mediators involved in the progressive
CNS inflammation are the prostaglandins (PGs).PG
generation is regulated in experimental non-immune
conditions of the CNS by N-methyl-D-aspartate
(NMDA) receptor activation.NMDA receptor-mediated
events are also evident in EAE and may therefore have
the potential to influence PG production.The study was
designed to profile PGE2 and PGD2 in CNS tissues
during the development of CR EAE and to examine the
role of the NMDA receptor in PG production through the
use of the specific antagonist MK-801.Biozzi mice were
inoculated for CR EAE and CNS tissues were sampled
during the course of disease.Enzyme immunoassay of
processed samples revealed PGE2 and PGD2 levels
within normal limits during the acute and subsequent
remission phases of CR EAE.In contrast, dramatic
changes in PG concentrations were observed with a
relapse of symptoms and a remission of disease.MK-801
was therapeutically administered to CR EAE-diseased
mice at the onset of relapse and changes in CNS PG levels
were recorded.The relapse phase of CR EAE, but not the
acute stage of disease, is characterised by an increase in
CNS PG production that may be influenced by NMDA
receptor activation.

Contact information: Dr Christopher Bolton, John Vane
Science Center, Biochemical Pharmacology/Experimental
Pathology, London, UK
E-mail: c.bolton@qmul.ac.uk
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EVIDENCE THAT SUBSTANCE P CONTRIBUTES
TO KAOLIN-INDUCED RAT KNEE
INFLAMMATION

Livia L Camargo(1), LM Yshii(1), A Denadai-Souza(1), J
Keeble(2), M Lopes-Ferreira(3), C Lima(3), S Teixeira(1),
D Boletini-Santos(3), MN MuscarS(1), SK Costa(1)

(1) University of S¼o Paulo, Brazil
(2) King’s College, London, UK
(3) Butantan Institute, S¼o Paulo, Brazil

Objectives: The neuropeptide substance P (SP) released
by capsaicin-sensitive nerves (CSN) plays a pivotal role in
neurogenic inflammation. Despite the prevalence of
arthritis, the contribution of SP to the progression of
arthritis has not been established. This study investigated
the effect of CSN ablation and SR140333, a SP antago-
nist, on knee joint inflammation and pain induced by
intraarticular (i.a.) injection of kaolin (10 %, 5 h time
course) in female Wistar rats.

Results: The kaolin-injected knee (ipsilateral - IPSI) of
vehicle-treated rats exhibited a significant, time-
dependent oedema as compared to the contralateral
knee. In addition, increased pain score and high levels of
myeloperoxidase (MPO, marker of neutrophil accumu-
lation) and both pro-inflammatory (IL-1b and IL-6, but
not TNFa) and anti-inflammatory (IL-10) cytokines was
detected in the IPSI synovial fluid of these animals. Both
destruction of knee joint CSN fibres by neonatal capsaicin
treatment and i.a. injection of rats with SR140333 (1
nmol/cavity) significantly attenuated the kaolin-induced
pain score and knee oedema, suggesting that kaolin is
acting, at least partially, via a neuronal mechanism. In
contrast, the same treatment caused increased MPO
activity and cytokine concentrations measured 5 h post
kaolin injection.

Conclusions: Peripheral release of SP after kaolin injec-
tion acts to increase pain generation, oedema formation
and inflammatory cell influx. However, chronic tachyki-
ninergic depletion by capsaicin treatment up-regulates
the production of pro-inflammatory cytokines that are
important in triggering cell influx in the synovial cavity.

Contact information: Dr Soraia Costa, University of S¼o
Paulo, Department of Pharmacology, S¼o Paulo, Brazil
E-mail: scosta@icb.usp.br

P01.05

DOES ACUTE PULMONARY EXPOSURE TO
BOTH DIESEL EXHAUST PARTICLES (DEP)
AND QUINONES CAUSE SYSTEMIC EFFECTS?

Juliano Fernandes de Oliveira(1), A Mirtes Teles(1), L
Mitiko Yshii(1), W Tavares de Lima(1), S Aparecida
Teixeira(1), C Lima(2), MAAG Barreto(1), M Nicolas
Muscara(1), S Katia Costa(1)

(1) University of S¼o Paulo, S¼o Paulo, Brazil
(2) Butantan Institute, S¼o Paulo, Brazil

Objectives: Previously, intra-tracheal (i.tr.) injection of
DEP or 1,2-naphthoquinone (1,2-NQ) evoked plasma
extravasation and cell influx in rat airways. We now
investigated whether simultaneous injection of these
pollutants had a synergistic inflammatory action. We
also determined the ability of DEP and 1,2-NQ-induced
airway inflammation to evoke changes in the rat isolated
thoracic aorta (RTA) and corpus cavernosum (RCC)
reactivity using organ bath assays.

Results: Capsaicin- or vehicle-treated male Wistar rats
received i.tr. injection of DEP (1 mg/kg) and 1,2-NQ (35
nmol/kg). After 15 min, DEP and 1,2-NQ produced a
potent (additive) plasma extravasation in the trachea and
bronchi, but not lung, compared with each compound
alone. In capsaicin-treated rats or treated with tachykinin
antagonists, the response was inhibited, suggesting an
important role for C-fibres, primarily tachykinins.
Increased MPO and cytokine levels were detected in
bronchi of capsaicin-treated rats following 3 h treatment
with pollutants. This treatment contributes to augment
the ACh (10-9-10-4 M)-induced relaxation in the RTA but
not in the RCC. In capsaicin-treated rats, the RTA
response to the pollutants was not affected but it was
capable of evoking a marked relaxation in RCC in
animals challenged with pollutants.

Conclusions: 1,2-NQ exacerbates DEP-induced plasma
extravasation and MPO activity in the airways, indicating
a neurogenic mechanism through tachykinins. The expo-
sure to DEP and 1,2-NQ affects the endothelium-
dependent response in RTA without interfering with
RCC. Neuropeptides are unlikely to affect the pollutants-
induced changes in the RTA. Acknowledgements:
CAPES, CNPq, Fapesp.

We thank MA Alves for technical assistance.

Contact information: Mr Juliano Fernandes de Oliveira,
University of S¼o Paulo, Department of Pharmacology,
S¼o Paulo, Brazil
E-mail: juliano.fernandes.ol@terra.com.br
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RESVERATROL INHIBITS GLIAL CELL
ACTIVATION BY LIPOPOLYSACCHARIDE

X Lu, L Ma, L Ruan, Yingying Le

Institute for Nutritional Sciences, SIBS,Chinese Academy
of Sciences, Graduate School of the Chinese Academy of
Sciences, Shanghai, PR China

Trans-resveratrol (RV) is a naturally occurring polyphe-
nolic compound present in certain foods that has anti-
cancer and anti-inflammatory properties. The purpose of
this study was to determine the effect of RV on the
production of proinflammatory cytokines and reactive
oxygen species stimulated by lipopolysaccharides (LPS)
in glial cells. RT-PCR showed that RV (5, 25, 50 mM)
dose-dependently inhibited 500 ng/ml LPS induced TNF-
a, IL-1b, IL-6, MCP-1 and inducible nitric oxide synthase
mRNA expression. RV also inhibited LPS-induced
production of these cytokines (ELISA), nitric oxide and
reactive oxygen species in a dose-dependent manner.
Western blot analyses showed that resveratrol could
inhibit LPS-stimulated phosphorylation of ERK1/2 and
JNK but not p38. NF-kB reporter assay showed RV could
inhibit NF-kB activation by LPS in microglia and
astrocytes. These results suggest that RV may inhibit
LPS-induced microglial and astrocyte activation through
ERK1/2, JNK and NF-kB signaling pathways. Therefore,
RV is a natural product with therapeutical potential
against disease conditions in CNS that involve an over-
production of proinflammatory cytokines and reactive
oxygen species.

Contact information: Professor Yingying Le, Institute for
Nutritional Sciences,SIBS,Chinese Academy of Sciences;
Graduate Sc, Laboratory of Immunologic and
Inflammatory Diseases, Shanghai, PR China
E-mail: yyle@sibs.ac.cn

P01.07

SILDENAFIL INDUCES HYPERALGESIA VIA
ACTIVATION OF THE NO-CGMP PATHWAY IN
THE RAT NEUROPATHIC PAIN MODEL

Shrinivas Kulkarni(1), CS Patil(2), SV Padi(1), VP
Singh(1)

(1) University Institute of Pharmaceutical Sciences, Panjab
University, Chandigarh, India
(2) Pharmacology R & D, Panacea Biotec Ltd. Lalru,
Punjab, India

Persistent stimulation of nociceptors and C-fibers by
tissue injury causes hyperalgesia and allodynia by sensi-
tization of nociceptors and facilitation of synaptic trans-
mission in the spinal cord. The important participant in
the inflammatory response of injured peripheral nerve
may be nitric oxide (NO). The aim of the present study
was to test the sensitivity of PDE5 inhibitor sildenafil in
chronic constriction injury (CCI) model, a rat model of
neuropathic pain. Sciatic nerve injury is associated with

development of hyperalgesia 14 days after the nerve
ligation. Sildenafil (100 and 200fÝg/rat, i.t.) produced a
significant decrease in pain threshold, which in lower dose
did not alter the nociceptive threshold. The hyperalgesic
effect of sildenafil was blocked by L-NAME and meth-
ylene blue (MB), which on per se treatment showed
antinociceptive effect in nerve ligated rats. The results
from the present study indicated that the major activation
of NO cGMP pathway in the chronic constriction injury
model of neuropathic pain. The aggravation of hyper-
algesic response might be due to the increased cGMP
levels resulting in PKG-I activation and its upregulation.

Contact information: Dr Shrinivas Kulkarni, Panjab
University Chandigarh, University Institute of
Pharmaceutical Sciences, Chandigarh, India
E-mail: skpu@yahoo.com
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ANTINOCICEPTIVE EFFECTS OF GLYCINE
TRANSPORTER INHIBITORS IN VARIOUS PAIN
MODELS IN MICE

Toshihiro Dohi, K Morita, N Mtoyama, T Kitayama, N
Morioka, K Kifune

Department of Dental Pharmacology, Hiroshima
University Graduate School of Biomedical Sciences,
Hiroshima, Japan

Glycine transporter (GlyT) 1 and GlyT2 are expressed in
glia and neurons, respectively. GlyT1 make clearance of
glycine released from glycinergic neuron in synapse and
thus terminates the neurotransmission and also regulates
over-stimulation by glycine spilled over to NMDA
receptors, while GlyT2 supplies glycine into synaptic
vesicles in glycinergic neurons. Therefore, GlyT inhibitors
could modulate inhibitory glycinergic or excitatory gluta-
matergic neurotransmission. The present study examined
the effects of GlyT inhibitors on pain in animal models.
Inhibitors of GlyT1 (sarcosine and ORG25935) and
GlyT2 (ALX1393 and ORG25543) by intrathecal (i.t.)
injection reduced formalin-induced nociceptive behav-
iors. GlyT1 inhibitors reduced allodynia score and
reversed the reduction of paw withdrawal threshold in
Complete Freund Adjuvant (CFA)-induced inflammation
mice but the antiallodynia effects appeared after latent
period. On the other hand, GlyT2 inhibitors produced
antiallodynia effects immediately after the i.t. injection in
CFA-treated mice. These inhibitors produced the similar
antiallodynia effects in the partial sciatic nerve ligation-
injury or streptozotocin-induced diabetic neuropathic
pain models, either by i.t. injection or i.v. injection.Pre-
treatment of specific antagonists of glycine site of the
NMDA receptors disappeared the latent periods of
GlyT1 inhibitors and potentiated the antiallodynia effect.
Glycine receptor antagonist, strychnine by i.t. injected
reversed the antiallodynia effect of i.v. injected GlyT
inhibitors. These results suggest that both GlyT1 and
GlyT2 inhibitors by enforcing glycinergic inhibitory
neurotransmission in spinal cord produce potent anti-
nociceptive effect and may be novel candidate for
medicament of pain control.
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Contact information: Professor Toshihiro Dohi,
Hiroshima University, Graduate School of Biomedical
Sciences, Hiroshima, Japan
E-mail: todohi@hiroshima-u.ac.jp
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DERMAPORTATION TREATED SKIN IS MORE
PERMEABLE TO VOLTAREN EMULGEL

Heather Benson(1), R Caccetta(1), M Eijkenboom(2,3), J
Edwards(3)

(1) School of Pharmacy, Curtin University, Perth, WA,
Australia
(2) School of Physiotherapy, Curtin University, Perth, WA,
Australia
(3) OBJ Ltd, Leederville, WA, Australia

Dermaportation is an electronic transdermal drug
delivery technology. It mobilises and directs drug mole-
cules, resulting in steep diffusion increases during field
exposure (Nernst effect).It also enhances skin perme-
ability, an effect that might be present for longer.Here,
the effect of short Dermaportation exposure on long-term
skin permeability to diclofenac was evaluated.

Methods: Human epidermis was mounted in vertical
Franz type diffusion cells (stratum corneum facing
up).Voltaren Emulgel (1g containing 1.16% diclofenac
diethylammonium salt; Novartis) was applied to the
donor compartment of diffusion cells, with PBS in the
receptor compartment (~3.0mL; stirred continuously;
378C).Dermaportation coils were placed around the
exterior of 4 cells, with 4 additional cells without coils
(passive control). Dermaportation energy was applied
from time 30-60 min.Samples of the receptor solution
were removed and replaced with fresh buffer over an 8 h
period. All samples were analysed for diclofenac content
by HPLC with UV detection by a validated method.The
cumulative amount of diclofenac in receptor versus time
was plotted and flux values calculated from the slopes per
group.

Results: Dermaportation enhanced skin penetration of
diclofenac (flux 2.97mg/h/cm2) compared with passive
administration (flux 1.58mg/h/cm2). At 8h the cumulative
amount penetrated through 1 cm2 was substantially
higher for Dermaportation (14.25 mg) than for passive
(7.59 mg).

Conclusions: Short exposure to Dermaportation
increased skin permeability of diclofenac from Voltaren
Emulgel up to 8 h later.The standard Dermaportation
fields may provide a convenient method to enhance the
onset of action, duration, and strength of efficacy of this
topical anti-inflammatory gel.

Contact information: Dr Heather Benson, Curtin
University of Technology, School of Pharmacy, Perth,
West Australia, Australia
E-mail: h.benson@curtin.edu.au
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A NEW MODEL OF MONOARTHRITIC PAIN
FOR PHARMACOLOGICAL STUDIES IN
RABBITS

Katalin Hornok, S Farkas

Richter Gedeon Plc, Budapest, Hungary

The present study aimed at adapting the FreundHs
complete adjuvant (FCA) induced monoarthritic model
for rabbits. Male rabbits were injected with FCA into the
right wrist joint. The incapacitance in forelimbs was
measured using an “Incapacitance tester”. The pain after
injection of FCA showed two phases: first peaking with
60 % incapacitance at 6-24 hours and gradually
decreasing to 17 % by Day 5. This was followed by a
second increase with a sustained 40-50 % incapacitance
from Days 8-21. Indomethacin (p.o.) and Valdecoxib
(p.o.) dose-dependently reversed the incapacitance both
in the acute (24 h) phase with ID50 values of <0.3 mg/kg
and in the chronic phase (14 days) with ID50 values of 7.4
and 1.8 mg/kg, respectively. Whereas the COX inhibitors
completely reversed the acute phase, they provided only
partial relief in the chronic phase. In contrast, the B1
receptor antagonist Lys-DALBK (100 nmol/kg, i.v.)
produced complete reversal in the chronic but partial
reversal in the acute phase. In conclusion, (1) the test
proved to be suitable for pharmacological studies in
rabbits; (2) B1 antagonists may be superior over COX
inhibitors in the treatment of chronic pain conditions.

Contact information: Dr Katalin Hornok, Richter Gedeon
Plc, Department of General Pharmacology, Budapest,
Hungary
E-mail: k.hornok@richter.hu
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DEFECTIVE GP130 SIGNALING IN MURINE
MACROPHAGES AND THE IMPLICATIONS FOR
GASTRIC TUMOURIGENESIS

Louise Monique Judd, A Kalantzis, AS Giraud

University of Melbourne, Victoria, Australia

The tumour microenvironment in particular tumour
associated macrophages (TAMs) play a role in deter-
mining tumour outcome. Despite strong causative links
between inflammation and human gastric cancer progres-
sion, little is known of the role of TAMs in this disease.
We have utilized our mouse model of gastric tumouri-
genesis, the gp130757FF mouse to assess the effect of the
gp130757FF mutation on macrophage function and
ascertain the role of macrophages in tumor formation.
This mouse has a knockin mutation in the IL-6 family
cytokine receptor gp130 preventing SHP2/ras/ERK
signaling and leading to constitutive STAT3 transcrip-
tional activation. Tumour development is inflammation
dependent, there is a requirement for IL-11, and develop-
ment is inhibited by NSAID treatment or microbial
eradication, however an adaptive immune response is
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dispensable for tumorigenesis. In gastric antrum the
gp130757FF mutation results, decreased ERK1/2 activa-
tion and constitutive phosphorylation of STAT3,
abnormal signaling is replicated in macrophages. Antral
STAT3 activation is unaffected by depletion of IL-6.
However in macrophages an absence of IL-6 results in
higher STAT3 activation demonstrating the anti-stimula-
tory role of IL-6 on macrophages. The gp130757FF
mutation results in macrophages with decreased IL-6
and increased iNOS mRNA expression reflecting a more
basally activated phenotype. Manipulations of the
gp130757FF mouse that reduce tumor size (eg. antibiotic
or NSAID treatment or STAT3 hemizygosity) coinci-
dently result in reduced macrophage infiltration of antral
mucosa. Macrophages of gp130757FF mice display aber-
rant gp130 signaling potentially resulting in exaggerated
response to stimuli. The key difference between mutant
gastric mucosa and macrophages are changes in tran-
scription of target genes.

Contact information: Dr Louise Monique Judd, University
of Melbourne, Medicine- Western Hospital, Melbourne,
Victoria, Australia
E-mail: lmj@unimelb.edu.au
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PROTECTIVE EFFECT OF TRPV1 RECEPTORS
ON DEP AND 1,2-NQ-INDUCED AIRWAY
INFLAMMATION

Juliano Oliveira(1), R Favaro(1), C Tam(2), T Zorn(1), Y
Riffo-Vasquez(2), S Brain(2), S Costa(1)

(1) University of S¼o Paulo, Brazil
(2) King’s College London, UK

Objectives: We have previously shown that simultaneous
intra-tracheal injection of diesel exhaust particles (DEP)
and 1,2-naphthoquinone (1,2-NQ) caused a potent
inflammation in rat airways partially dependent on
neurogenic-mediated mechanism. This study investigates
the mechanism of action of thee pollutants using inflam-
matory assays and histopathological approach in the lung
and trachea of wild type (WT) and TRPV1 knockout
(KO) mice exposed to DEP and 1,2-NQ. DEP (1 mg/kg)
and 1,2-NQ (35 nmol/kg)-induced airway inflammation
was assessed via 125I-labelled albumin 1 h post pollutants
injection. MPO assay and histopathology were performed
3 h after treatment. Staining of lung and trachea speci-
mens with H&E provided a profile of cell infiltration in
both WT and KO animals.

Results: Injection of DEP and 1,2-NQ evoked a potent
plasma extravasation into the trachea and lung of WT, but
not TRPV1 KO, suggesting these pollutants act via a
TRPV1-mediated mechanism. In contrast, MPO activity
in the airways of TRPV1 KO mice was exacerbated
compared to WT mice data. Likewise, the histopathology
revealed high numbers of leukocytes and macrophages
infiltrated into the lungs and trachea of TRPV1 KO mice
compared to WT.

Conclusions: Inhibition of increased microvascular
permeability in the airways of TRPV1 KO mice treated
with pollutants suggests that these receptors are the
predominant mechanism involved in the inflammation.
However, neutrophils/macrophages accumulate more in
TRPV1 KO, indicating that the lack of TRPV1 receptors
up-regulates production of inflammatory cells in response
to pollutants, thus supporting a protective role for TRPV1
receptors.

Acknowledgements: CAPES, CNPq, Fapesp.

Contact information: Mr Juliano Fernandes de Oliveira,
University of S¼o Paulo, Department of Pharmacology,
S¼o Paulo, Brazil
E-mail: juliano.fernandes.ol@terra.com.br
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BIOTIN MODULATES METAL ALLERGY VIA
REGULATION OF IL-1 BETA PRODUCTION

Toshinobu Kuroishi(1), N Sato(1,2), Y Endo(1), S
Sugawara(1)

(1) Division of Oral Immunology, Department of Oral
Biology, Tohoku University Graduate School of Dentistry,
Sendai, Japan
(2) Division of Fixed Prosthodontics, Department of
Restorative Dentistry, Tohoku University Graduate School
of Dentistry, Sendai, Japan

Biotin is a water-soluble vitamin of the B complex and
functions as a cofactor of carboxylases.Biotin deficiency
causes alopecia and scaly erythematous dermatitis.More-
over, serum biotin levels are significantly lower in atopic
dermatitis patients than in healthy subjects, indicating
that biotin deficiency is involved in inflammatory disea-
ses.However, immunological effects of biotin on allergic
inflammation remain unclear.In this study, we investi-
gated the effects of biotin-deficiency on metal allergy
using nickel (Ni)-allergy model mouse and a murine
macrophage cell line J774.1. Female BALB/c mice (4
weeks old) received a basal diet or a biotin-deficient diet
for 8 weeks.Ten days after sensitization with intraperito-
neal injection of LPS and NiCl2, the mice were chal-
lenged with intradermal injection of NiCl2 into the
pinnas.Allergic inflammation was measured by ear swel-
ling.The Ethical Board for nonhuman species of the
Tohoku University Graduate School of Medicine
approved the experimental procedure followed in this
study.J774.1 cells were cultured in biotin-sufficient or
deficient medium for 4 weeks. Ear swelling was signifi-
cantly higher in biotin-deficient mice than biotin-suffi-
cient mice.IL-1 beta productions by splenocytes were
significantly higher in biotin-deficient mice than in biotin-
sufficient mice.Moreover, biotin-deficient J774.1 cells
produced IL-1 beta significantly higher than biotin-
sufficient J774.1 cells.To investigate the therapeutic
effects of biotin-supplementation, biotin-deficient mice
received biotin contained-water for 2 weeks.Ear swelling
was significantly lower in biotin-supplement mice than
biotin-deficient mice.These results indicated that biotin-
deficiency deteriorates allergic inflammation.The
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augmentation of IL-1 beta production is probably
involved in those deteriorations.

Contact information: Dr Toshinobu Kuroishi, Tohoku
University Graduate School, Division of Oral
Immunology, Sendai, Japan
E-mail: kuroishi@mail.tains.tohoku.ac.jp

P02.02

INTERLEUKIN 18, ICAM-1, AND E-SELECTIN IN
SEVERE ACUTE PANCREATITIS

Ihor Bihalskyy, S Chooklin, A Perejaslov

Medical University, Medical University, Department of
Surgery, Lviv, Ukraine

One of the most important targets of cytokine action is
the blood vessels, which undergo some structural and
functional changes that result in activation of endothe-
lium. Applying the ELISA technique, levels of IL-18,
ICAM-1 and E-selectin were studied in 77 patients with
acute pancreatitis. MediatorsH levels were studied in
arterial, venous and pancreatic ascites samples. According
the Atlanta criterion the mild pancreatitis was established
in 33 patients and severe – in 44 patients. The highest
levels of IL-18 were noted in ascites and lowest in arterial
samples. The highest concentration of adhesion molecules
was in venous samples and lowest in ascites. It was a clear
correlation between levels of IL-18 and adhesion mole-
cules and severity of pancreatitis. During first week the
levels of IL-18 gradually increased in patients with severe
pancreatitis, while in patients with the edematous
pancreatitis its levels decreased starting from the third
day. ICAM-1 levels gradually increased during first three
day with the following decrease after this term. The
highest levels of E-selectin were noted at the time of
admission. The clear correlation between IL-18 and
adhesion molecules was noted in both groups of patients.
Besides that, the clear strong correlation was observed
between IL-18 and quantity of circulating granulocytes
and between E-selectin and hematocrite in patients with
necrotizing pancreatitis. Our study confirms the impor-
tance of activation of endothelium as a part of the
systemic inflammatory response in patients with acute
pancreatitis.

Contact information: Dr Serge Chooklin, Medical
University, Department of Surgery, Lviv, Ukraine
E-mail: chooklin_serge@hotmail.com

P02.03

THE ALLERGIC SYNAPSE: A NOVEL
REGULATORY INTERFACE BETWEEN MAST
CELLS & EOSINOPHILS

Moran Elishmereni, I Bachelet, F Levi-Schaffer

School of Pharmacy, Faculty of Medicine, The Hebrew
University of Jerusalem, Israel

Background: Mast cells (MC) and eosinophils (Eos) are
the key effector cells of allergic reactions. Upon allergen-
induced activation, MC release preformed mediators,
generating the immediate-early phase of the response.
Subsequently Eos infiltrate the tissues, are activated, and
release mediators inducing the late phase response. This
is characterized by tissue damage and repair, and in
chronic reactions, tissue remodeling and fibrosis. MC/Eos
cross-talk by physical and non-physical contact is an
essential feature of late-phase and chronic allergic
reactions. We have previously described an MC/Eos
interaction facilitated by soluble mediators and shown
to enhance allergic inflammation. Still, pathways that
mediate MC/Eos cross-talk in allergy are not fully
characterized.

Methods: Human cord-blood derived MC were co-
cultured with peripheral blood Eos, and activated with
anti-IgE. MC/Eos couples in co-culture and in human
nasal polyp tissue sections were specifically stained and
counted using microscopy. Expression of surface mole-
cules was analyzed by FACS. MC activation was meas-
ured by chromogenic assays for Z-hexosaminidase. Rele-
vant surface molecules were neutralized using antibodies,
to assess interference with couple formation and activa-
tion.

Results: MC and Eos physically interact, forming well-
defined couples in-vitro and in-vivo. In the presence of
Eos, MC are more releasable under baseline or IgE-
activating conditions. This effect is partially mediated by
CD48 and DNAM-1 on MC, and 2B4 and Nectin-2 on
Eos.

Conclusions: We describe a novel physical interaction
between MC and Eos that we name “the allergic
synapse”. This synapse may upregulate allergic reactions,
thus serving as a target for therapeutic intervention in
allergic and inflammatory diseases.

Contact information: Ms Moran Elishmereni, The Hebrew
University of Jerusalem Faculty of Medicine, Department
of Pharmacology, Jerusalem, Israel
E-mail: moran.elish@gmail.com

P02.04

IGE-DEPENDENT ACTIVATION OF HUMAN
MAST CELLS UP-REGULATES FLIP AND MCL-1
ANTI-APOPTOTIC PROTEINS

Beata Berent-Maoz, F Levi-Schaffer

The Department of Pharmacology, School of Pharmacy,
The Hebrew University of Jerusalem, Israel

Rationale: Mast cells (MC), supposedly long-lived cells,
play a key role in allergy. The critical event in allergic
reactions is allergen-induced crosslinking of specific IgE
molecules bound to FceRI receptors on the MC surface,
which triggers MC degranulation and the release of
inflammatory mediators. Little is known about the effects
of human MC activation on their survival. We inves-
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tigated the changes in the apoptotic molecular pathway in
human MC induced by IgE-dependent activation.

Methods: MC were obtained from cord blood mononu-
clear cells (6-8 weeks with SCF, interleukin-6 and
prostaglandin E2, CBMC). CBMC were activated, after
their culture for 5 days with myeloma IgE (2mg/ml), by
rabbit anti-human IgE antibodies (5mg/ml), for 1, 3 and
6h at 378C. Activation was measured by b-hexosamini-
dase release, determined by enzymatic-colorimetric assay.
The expression of FLIP, MCL-1, Bcl-2, Bcl-xL, BAK and
BAX was assessed by immunoblot analysis.

Results: Two anti-apoptotic proteins were found to be
upregulated: FLIP, which is involved in the extrinsic
apoptotic pathway and MCL-1 that is mainly implicated
in the intrinsic apoptotic pathway. In contrast, the
expression of two other anti-apoptotic proteins that we
have examined (i.e. Bcl-2 and Bcl-xL) was not altered.
Likewise, the expression of pro-apoptotic proteins from
the bcl-2 family (i.e. BAK and BAX) was either
undetectable or unchanged.

Conclusions: Our findings reveal that IgE-dependent
activation of human MC mainly induces the selective
increase in the expression of two pro-survival molecules.
This may be one of the mechanisms that underlay MC
hyperplasia in the chronic allergic inflammation.

Contact information: Mrs Beata Berent-Maoz, The
Hebrew University of Jerusalem Faculty of Medicine,
Department of Pharmacology, Jerusalem, Israel
E-mail: beatab@ekmd.huji.ac.il

P02.05

ISOLEUCINE RESIDUES IN S100A12 HINGE
DOMAIN ARE ESSENTIAL FOR
PROINFLAMMATORY PROPERTIES

Weixing Yan(1), C Armishaw(2), Z Yang(1), H Cai(1), P
Alewood(2), C Geczy(1)

(1) University of New South Wales, Faculty of Medicne,
Sydney, Australia
(2) University of Queensland, Institute for Molecular
Biosciences, St Lucia, Australia

Purpose: Human S100A8, S100A9 and S100A12 are
closely related proteins associated with inflammation.
S100A12 is expressed in the human genome, but not in
the mouse. S100A12 is a potent monocyte chemoattrac-
tant and mast cell (MC) activator. Mouse (m) S100A8
and human (h) S100A8 share 58% structural identity, but
the hinge domains are more divergent. The mS100A8
hinge (mS100A842-55) is a potent chemoattractant for
leukocytes whereas this sequence in hS100A8
(hS100A843-56) is inactive.

Methods: S100A12 hinge domain and its alamine scan
mutants were synthesized and their activities were tested
by using THP1 cells or murine MC in vitro and mouse
footpad injection.

Results: S100A12 hinge domain (S100A1238-53) was
chemotactic for monocytes and MC and provoked MC
degranulation in vitro and oedema, and leukocyte recruit-
ment in vivo. In contrast to S100A12, the hinge domain
only weakly induced cytokine production (IL6, IL8) by
macrophages. Residues essential for oedema were hydro-
phobic in nature (Leu40, Isoleu44, Isoleu47 and
Isoleu53). N42 and I44 were essential for responses
provoked by 10-12M S100A1238-53 whereas mutation of
K38, L40, N46, I47, D49, K50 and I53 significantly
reduced migration with 10-9M S100A1238-53.

Conclusions: S100A12 and mS100A8 may be functional
chemattractant equivalents; S100A12 may have arisen by
duplication of human S100A8. Isoleucine residues in
S100A12 hinge domain are essential for its proinflamma-
tory properties.

Contact information: Professor Carolyn Geczy, University
New South Wales, Faculty of Medicine, Sydney, New South
Wales, Australia
E-mail: c.geczy@unsw.edu.au

P02.06

CHISTOSOMIASIS AS A CAUSE OF CHRONIC
EOSINOPHILE ANEMIA

Irini Katsarou(1), D Koutsis(1), O Drakoulongona(1), G
Kiriakopoulou(1), E Tsimara(2), A Voultsou(2), K
Zarkadis(1)

(1) General Hospital of Zakynthos, Greece
(2) Medical Centre of Katastari, Zakynthos, Greece

Schistosome is a disease which pests in 74 tropical
countries. The endemic areas are South America, Far
and Middle East, and Africa. Our aim is to present an
incident which concerning a parasitic infection, not
endemic in Greece. Patient: Man 30 years old who
immigrated from Pakistan (at the side of the AparKenar
river) in Greece, a year ago. He turned out with anlage,
headache and weight loss. He is a swimmer. He
mentioned also a fever before migrating to Greece.
Clinically: Largely-scaled paleness, stomach – mild and
diffused sensitivity, with also lightly increased enteric
sounds and a small degree of hepatomegaly, when
palpated deeply. Laboratory examination: leucocytes
9.030 Eo 24.8%, Hb 8.2g/dL, Ht 27.2%, MCV 65,6fL,
MCH 19.1pg, Thrombocytes 419.000, blood sedimenta-
tion 10mm, Fe 10mg/mL, Ferritin 2.98ng/mL. Normal
biochemical examinations. U/s: LiverHs size lightly
increased 16.5mm, hepatoportal vein with normal ampli-
tude. Parasitology of feces: In the immediate confection
with Lugol of the second sample, there were observed:
big scattering oval ovules (130 - 60mm) with a thin wall
and quills on the side, as well as three imago worms (>10
mm): Schistosoma mansoni. Treatment: Praziquantel was
given. Recheck in a monthHs time: Blood examination –
leucosites 11.230, Eo 9.8%, Hb 10,2g/dL, Ht 33.6%.
Parasitology of feces is negative.

Conclusions: In the diagnosis of anemia combined with
fever, to patients who are immigrants, schistosomiasis
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should be taken into account, especially when sideropenic
anemia is accompanied with intense eosinophile, because
the disease is mostly a reaction of retardate supersensi-
tivity.

Contact information: Dr Irini Katsarou, General Hospital
of Zakynthos, Renal Unit, Zakynthos, Greece
E-mail: i_katsarou@yahoo.gr

P02.07

ELEVATED LEVELS OF C-REACTIVE PROTEIN
IN THE SERUM OF ASTHMATIC PATIENTS

Miyoshi Fujita, M Takeda, W Ito, K Yamaguchi, T Chiba,
S Ueki, H Kayaba, J Chihara

Akita University School of Medicine, Japan

Bronchial asthma is a chronic airway inflammatory
disease caused by immune cells such as T lymphocytes
and eosinophils. Recently, high-sensitivity CRP (hs-CRP)
has become available for detecting small changes in CRP
levels within the normal range, allowing for assessment of
subclinical inflammation. This study was undertaken to
investigate the relationship between hs-CRP and bron-
chial asthma. We collected blood samples from 109
patients with bronchial asthma with or without attacks
and measured serum eosinophil cationic protein (ECP)
and pulmonary function as well as serum hs-CRP. Serum
CRP levels in patients without attacks (average 0.473 mg/
L; p < 0.001) and with attacks (average 0.908 mg/L; p <
0.001) were significantly higher than those of normal
controls (average 0.262 mg/L). Serum hs-CRP levels were
inversely correlated with FEV1.0% in asthmatic patients
(r = -0.4915, p < 0.01). In conclusion, these results
indicate that serum hs-CRP as well as ECP may be
related to the state of asthma exacerbation and allergic
inflammation.

Contact information: Mr Miyoshi Fujita, Akita University
School of Medicine, Department of Clinical and
Laboratory Medicine, Akita, Japan
E-mail: miyoshi@hos.akita-u.ac.jp

P02.08

THE PASSIVE SENSITIZATION BASOPHIL
HISTAMINE RELEASE (PSHR) ASSAY USED TO
DETERMINE THE CONTRIBUTION OF SINGLE
ALLERGENS TO THE BIOLOGIC ACTIVITY

Louise Bjerremann Jensen(1,2), MH Pedersen(1), LK
Poulsen(1), PS Skov(1,3)

(1) Laboratory of Medical Allergology, National
University Hospital, Copenhagen, Denmark
(2) Department of Agricultural Sciences, Faculty of Life
Sciences, Copenhagen University, Denmark
(3) RefLab, National University Hospital, Copenhagen,
Denmark

Objectives: The PSHR assay can be used to test the
biologic activity of allergens since it mimics the effector
phase of a type I hypersensitivity reaction. In this study
we tested methods for removing IgE-antibodies (strip-
ping) from donor basophils. Moreover a method was
developed for improving the antigen specificity profile in
PSHR. Proof-of-concept was provided using absorption
with complete allergen extracts.

Methods: Buffy coats were screened to exclude reactivity
against relevant allergens. Subsequently PBMCs were
purified and basophils were stripped with either lactate or
a phosphate buffer. Cells were passively sensitized with
patient sera and challenged with allergen extracts in
various concentrations. Released histamine was measured
spectrofluorometrically (HR-Test, RefLab). Cutoff was
10% HR. For absorption experiments patient sera (from
a peanut allergic and a codfish allergic patient) were
incubated with streptavidin-coated sepharose beads
coupled with biotinylated allergens (peanut, and BSA as
control). After centrifugation the supernatant was used to
passively sensitize stripped basophils. HR was measured
as described above.

Results: Stripping experiments using the two buffers only
partially removed surface IgE but passive sensitization of
stripped basophils was equally effective enabling deter-
minations of sub-nanogram quantities of peanut allergen.
Absorption experiments showed that it was possible to
specifically remove peanut specific IgE from patient
serum. Removal of specific IgE reactivity to peanut
extract was verified by Western blotting.

Conclusions: Using peanut extract as a model it was
demonstrated that in PSHR antigen specificity can be
modified.

Contact information: Dr Louise B Jensen, National
University Hospital, Laboratory of Medical Allergology,
Copenhagen, Denmark
E-mail: rh18126@rh.dk

P02.09

VENOUS THROMBOEMBOLISM AND HOW THE
COMMUNITY WOMEN RESPONSES DURING
PREGNANCY AND POSTPARTUM IN
DEVELOPING COUNTRY

Shambhu D joshi(1), SK BK(1), V Sharma(2), RP
Bhandari(3)

(1) Nepal Medical College Teaching Hospital, Nepal
(2) All India Institute of Medical Sciences, New Delhi,
India
(3) Community Health and Environmental Society, Nepal

Background: Nepal has one of the highest maternal-
mortality rates in the world. This study was to evaluate
the incidence, disease pattern, and risk-factors for throm-
boembolism in pregnant nepalese women.

Methods: Women with thromboembolic diseases were
identified and their case records retrieved and reviewed
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from January 1998 to December 2006. Demographic-
characteristics were compared between women with and
without thromboembolism.

Results: The total number of deliveries over the study
period was 16,993, giving an incidence of 1.88 per 1000
deliveries. There were two cases of pulmonary-embolism
and one resulted in a maternal-death. The others had
deep-vein- thrombosis of which over 80% were limited to
calf veins only. The ultrasound-examinations requested
for suspected deep-venous-thrombosis before and after
the event of maternal-death were 1.62 and 10.7 per 1000
deliveries (P <.001);the corresponding cases of deep-
venous-thrombosis diagnosed were 0.29 and 2.94 per 1000
deliveries, respectively (P <.001). The majority (75%) of
cases were diagnosed in the postpartum period, mainly
after cesarean-delivery. Women with venous-throm-
boembolism were older, had higher BMI, and a higher-
incidence of preeclampsia. There were approximately
twice as many postpartum as antepartum events. Blood-
group A, multiple-pregnancy, caesarean-section, cardiac-
disease, delivery at gestational-age of <36 weeks, a BMI
of25, or more and maternal-age of 35 or over were all
found to increase incidence of venous-thromboembolism.

Conclusions: The long-standing belief that thromboemb-
olism is rare among nepalese is at least partly because of
undiagnosis Most of these events are deep-vein-
thromboses occurring in the postpartum period and it is
very essential for primary prevention developing country
like Nepal.

Contact information: Dr Shambhu D. Joshi, Nepal
Medical College Teaching Hospital, Department of
Medical Sciences, Kathmandu, Nepal
E-mail: dr.sdjoshi@yahoo.com

P02.10

MECHANISM OF ACTION OF THERAPEUTIC
PI3K INHIBITION IN COLLAGEN-INDUCED
ARTHRITIS IN MICE

Vittoria Ardissone(1), C Ferrandi(1), CH ladel(1), T
Ruckle(2), C Rommel(2), R Cirillo(1)

(1) RBM-Merck Serono, Colleretto Giacosa, Italy
(2) Serono Pharmacological Research Institute, Geneva,
Switzerland

Rheumatoid arthritis (RA) is a severe articular disease.
Massive leukocyte activation and infiltration into joints
result in cartilage and bone destruction. Blockade of
PI3K signalling pathway has been demonstrated to be
curative in a murine model of RA, collagen-induced
arthritis (CIA). In this study we explored the molecular
mechanisms by which PI3K signalling inhibition resulted
in clinical amelioration of disease symptoms. AS605858, a
novel isoform non-selective, yet specific class-I-PI3K
inhibitor, administered at 15 mg/kg twice-a-day for 8
days, to mice showing signs of arthritis, paw swelling and
inflamed digits, induced a significant amelioration of
disease course. At the end of treatment, post-arthritic
paws were removed and phosphrylation levels of AKT (p-

AKT), downstream target in PI3K-mediated signal, were
determined by semi-quantitative immunohistochemistry,
also immunophenotyping of circulating cells by flow-
cytometry was conducted. AKT phosporylation resulted
to be significantly enhanced by disease induction and
AS605858 was able to decrease its levels down to values
comparable with naYve animals. Controls and AS605858-
treated mice were bled before treatment, after two days
of treatment and at treatmentHs end. No changes in
cellular composition (morphology and hematology
parameters) between experimental groups were
observed. T cell number was not affected, however a
significant decrease of natural-killer, memory and regu-
latory T cells was observed after AS605858 administra-
tion. Finally, a non-significant, moderate reduction of B-
cell number was also observed. These data demonstrate
that efficacy of AS605858 in arthritis models is mediated
by direct modulation of the target resulting in a mixed
anti-inflammatory (via PI3Kg) and immunosuppressive
(via PI3Kd/a/b) activity.

Contact information: Dr Vittoria Ardissone, RBM-Merck
Serono, Department of Research Pharmacology, Colleretto
Giacosa, Italy
E-mail: vittoria.ardissone@serono.com

P02.11

CELL RECRUITMENT AND CYTOKINE
GENERATION IN A RAT MODEL OF ALLERGIC
LUNG INFLAMMATION ARE DIFFERENTIALLY
MODULATED BY PROGESTERONE AND
ESTRADIOL

Whotan Tavares de Lima(1), AP Ligeiro de Oliveira(1), H
Vanni Domingos(1), G Cavriani(1), A Sabino
Damazo(2), SM Oliani(2), R Oliveira-Filho(1), BB
Vargaftig(1)

(1) Institute of Biomedical science, University of Sao
Paulo, Brazil
(2) IBILCE - Sao Paulo State University, Brazil

Epidemiologic data suggest that female sex hormones are
involved in the pathophysiology of allergic asthma. We
investigated in rats the immunomodulatory potential of
estradiol and progesterone on the expression of allergic
asthma. Seven days after being ovariectomized (OVx),
groups of rats were sensitized with ovalbumin (OA).
Fourteen days after sensitization, the animals were OA-
challenged and used 1 day thereafter. Allergic,sham-
operated animals were used as controls. Some OVx
animals were treated with estradiol (280 ag/Kg) or
progesterone (200 ag/Kg) 24 h before being challenged.
Mast cell degranulation was quantified in samples of
isolated, OA-challenged bronchi. The airway reactivity of
inner bronchi to methacholine and the functional activity
of cells we analysed. OVx caused reduction of the allergic
lung inflammation and bronchial hyperresponsiveness
with regard to intact female rats. Estradiol reverted the
reduced cellular recruitment into lungs, whereas proges-
terone reduced the pulmonary inflammatory response
and reverted the bronchial hyperresponsiveness. Cultured
BAL and bone marrow cells from allergic rats increased
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the release of IL-10 and reduced that of IL-1 and TNF.
The release of IL-4 by bone marrow cells was significantly
reduced. These effects were reverted by estradiol, and
progesterone reduced IL-4 and increased IL-10 produc-
tion in BAL and increased that of IL-1 and TNF in bone
marrow cells. Bronchial mast cell degranulation upon
direct contact with OA in OVx rats was less than in
controls. It is suggested that female sex hormones can
modulate the allergic lung inflammation in rats by acting
on cellular migration/activity and airway responsiveness.

Contact information: Dr Ana Paula Ligeiro de Oliveira,
University of Sao Paulo, Department of Pharmacology,
Sao Paulo, Brazil
E-mail: aligeiro@usp.br

P02.12

ROLE OF FEMALE SEX HORMONES (FSH) ON
MODULATION OF ADHESION MOLECULES
EXPRESSION IN A MODEL OF ALLERGIC
LUNG INFLAMMATION (ALI).

Ana Paula Ligeiro de Oliveira, H Vanni Domingos, R
Oliveira-Filho, BB Vargaftig, W Tavares de Lima

Institute of Biomedical Sciences, University of Sao Paulo,
Brazil

Objectives: To study the participation of FSH on
modulation of E- and L-selectin, ICAM-1 and Mac-1
expression in ovariectomized (OVx) rats made allergic.

Methods: Female rats were sensitized (OA/alumen) after
1 (OVx-1) or 7 days (OVx-7) of OVx or sham-operated
(Sh). Fourteen days thereafter animals were challenged
(OA, 1%; aerosol) and sacrificed 24 h after. Bronchoal-
veolar lavage (BAL) was collected and flow citometry
analyses ofICAM-1, Mac-1 and L-selectin expression was
studied. In parallel, lungs were frozen and sections were
analysedfor E-selectin expression by immunohistochem-
istry.

Results: At day 1, E-selectin expression increased(OVx-
1=1,8�0,08) and at day 7, decreased (OVx-7=1,3�0,1) as
compared to respective controls (Sh-1=1,45�0,08; Sh-
7=1,9�0,08). Estrogen treatment reverted this profile in
both groups (OVx-1+E=1,37�0,09; OVx-7+E=1,8�0,1).
Mean fluorescence intensity of BAL cells showed
increase of Mac-1 expression (OVx-1=19�0,5 vs Sh-
1=15,5�1,0), ICAM-1 (OVx-1=18,1�1,1 vs Sh-
1=13,3�0,2) and L-selectin (OVx-1=11,2�0,8 vs Sh-
1=9,5�0,12) at day 1 i.e. , OVx-1 group. On the other
hand, we observed a decrease in ICAM-1 (OVx-
7=14,2�0,75 vs Sh-7=19�1,4) and Mac-1 expression
(OVx-7=20,7�1,4 vs Sh-7=27,5�1,5) was seen in OVx-7
group.

Conclusions: Oscillation of hormone levels during immu-
nization with OA increased (OVx-1) and decreased
(OVx-7) expression of adhesion molecules. Estradiol
treatment reverted this effect. This results suggest that
FSH modulates the ALI in rats by acting on cell

migration (Ligeiro de Oliveira et al., 2004) and expres-
sion of adhesion molecules.

References: Ligeiro de Oliveira, A.P.; Oliveira-Filho,
R.M.; Da Silva, Z.L.; Borelli, P.; Tavares De Lima, W.
Regulation of Allergic Lung Inflammation in Rats:
Interaction between Estradiol and Corticosterone.
Neuroimmunomodulation 2004; 11(1):20-27.

Contact information: Dr Ana Paula Ligeiro de Oliveira,
University of Sao Paulo, Department of Pharmacology,
Sao Paulo, Brazil
E-mail: aligeiro@usp.br

P02.13

ANTI-INFLAMMATORY EFFECTS OF GSK-3B
INHIBITOR TDZD-8 IN A MOUSE MODEL OF
ASTHMA

Zhang Bao(1), S Lim(1), Y Lin(1), BP Leung(1), C
Thiemermann(2), WSF Wong(1)

(1) National University of Singapore
(2) The William Harvey Research Institute, London, UK

Glycogen synthase kinase 3b (GSK-3b) is known to
regulate various cellular functions including inflammatory
responses. We hypothesized that inhibition of GSK-3b
may have anti-inflammatory effects in a mouse asthma
model. BALB/c mice were sensitized with ovalbumin
(OVA) and challenged with aerosolized OVA. TDZD-8,
a non-ATP competitive GSK-3b inhibitor, was adminis-
trated by i.v. injection one hour before OVA challenge.
TDZD-8 significantly reduced the OVA-induced eosino-
philia in a dose-dependent manner and inhibited the
levels of IL-5, IL-13 and eotaxin in bronchoalveolar
lavage (BAL) fluid. TDZD-8 also suppressed the mRNA
levels of ICAM-1, VCAM-1 and chitinase proteins in the
lung. Histological studies revealed that TDZD-8 substan-
tially reduced the inflammatory cell infiltration and
mucus secretion in the lung tissue. TDZD-8 also
decreased OVA-specific IgE level in the serum. In
addition, OVA-induced increase in airway resistance
and reduction in dynamic compliance were attenuated
by TDZD-8. Our findings suggest that inhibition of GSK-
3b may have therapeutic potential for the treatment of
allergic airway inflammation.

Contact information: Dr Zhang Bao, National University
of Singapore, PharmacologySingapore
E-mail: g0305899@nus.edu.sg
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ADRENOMEDULLIN HAS A BENEFICIAL
EFFECT IN BURN-INDUCED REMOTE ORGAN
DAMAGE IN RATS

S Iseri(1), A Yildirim(1), F Ercan(2), N Gedik(3), M
Yuksel(4), Inci Alican(1)

(1) Marmara University, School of Medicine, Department
of Physiology, Istanbul, Turkey
(2) Marmara University, School of Medicine, Department
of Histology & Embryology, Istanbul, Turkey
(3) Kasimpasa Military Hospital, Division of
Biochemistry, Istanbul, Turkey
(4) Marmara University Vocational School of Health
Related Professions, Istanbul, Turkey

Adrenomedullin (ADM) is a regulatory peptide, first
identified in pheocromocytoma. It has structural
homology with CGRP and is a potent vasodilator. This
study examines the effect of ADM on the extent of
remote organ damage following burn insult in rats.

Materials and Methods: Sprague-Dawley rats (200-250 g)
were exposed to 90 oC (Burn Group) or 25 oC water bath
(Control Group) for 10 s under ether anesthesia. ADM
(100 ng/kg; s.c) was administered 10 min before burn and
all rats were decapitated 24 h after the burn insult. Trunk
blood was collected for the measurement of TNF-alpha
level and the lung, ileum and kidney samples were stored
for microscopic scoring and for determination of lipid
peroxidation (LP), myeloperoxidase (MPO) activity and
formation of reactive oxygen metabolites (ROMs) using
chemiluminescence assay.

Results: Burn resulted in severe morphologic damage in
tested tissues. LP increased in lung and kidney (p<0.01-
0.001) and MPO activity showed a marked increase in all
tested tissues (p<0.001) of the Burn Group. ADM
reversed these parameters effectively (p<0.05-0.001).
Luminol chemiluminescence levels showed increases in
both ileum and lung (p<0.01-0.001) whereas lucigenin
chemiluminescence levels increased in ileum and kidney
(p<0.01) of the Burn Group. ADM treatment was also
beneficial in reducing chemiluminescence levels near to
controls (p<0.01). ADM reduced plasma TNF-alpha
level (p<0.01) which showed a significant increase in
burned animals compared to controls (p<0.001).

Conclusions: ADM is beneficial in remote organ damage
following burn insult via decreasing neutrophil infiltra-
tion, ROM generation, LP, and the release of pro-
inflammatory cytokine TNF-alpha.

Contact information: Professor Inci Alican, Marmara
University School of Medicine, Department of Physiology,
Istanbul, Turkey
E-mail: incialican@yahoo.com

P02.15

DUST MITE ONE OF THE RISK FACTOR OF
ALLERGIC ASTHMATICS IN DEVELOPING
COUNTRY.

Kalpana Panday(1), SD Joshi(2), KR Reddy(3)

(1) Community Health and Environmental Society, Nepal
(2) Nepal Medical College Teaching Hospital, Nepal
(3) All India Intitute of Medical Sciences, India

House dust are considered to be a source of potent
allergen responsible for different allergic manifestations.
A total of 54 species of mites belonging to 33 genera, 18
families under 3 orders have been recorded from house
dust samples collected from asthmatic patients residing in
and arround rural areas. All the allergenic mites viz.
Dermatophagoides pteronyssinus, D. farinae, Austrogly-
cyphagus sp., Blomia tropicalis., Acarus siro, Glycy-
phagus domesticus, G.destructor, Tyrophagus putriscen-
tiae except Euroglyphus sp. have been recorded. Among
them Dermatophagoides alone contituted more than 60%
of the total mites isolated. Patients bed contained
significantly higher mite population than the control
subjects bed dust (p<0.02) and among two different
habitats examined i.e. bed and corresponding bed room
floor dust, the former contained higher ( p< 0.01) mite
density than the later. Analysis of skin prick test against
dust related allergens revealed that 82.4% of the patients
showed marked preference towards Dermatophagoides
mite allergens. Estimation of total serum IgE level
indicates that patients sera contained significantly higher
level than the control sera (p<0.001). RASTresult further
confirms the higher degree of sensitivity towards house
dust mites (84.76%). The clinical history of the patients,
the physical appearance of allergenic mites in higher
concentration in the patients bed, positive skin test results
with mite extract and identification of mite specific IgE
antibodies in patientsH sera by RAST technique estab-
lished the role of dust mites on the aetiopathogenesis of
bronchial asthma in developing country.

Contact information: Ms Kalpana Panday, Community
Health and Environmental Society Nepal, Department of
Community Health, Kathmandu, Nepal
E-mail: ches.nepal@gmail.com

P02.16

STRUCTURAL AND FUNCTIONAL
CHARACTERIZATION OF HQL-79, AN ORALLY
ACTIVE, SELECTIVE INHIBITOR FOR HUMAN
HEMATOPOIETIC PROSTAGLANDIN D
SYNTHASE

Kosuke Aritake(1), Y Kado(2), H Matsumura(2), T
Inoue(2), M Miyano(3), K Fujimori(1), Y Urade(1)

(1) Osaka Bioscience Institute, Japan
(2) Graduate School of Engineering, Osaka University,
Japan
(3) RIKEN SPring-8 Center, Harima Institute, Japan
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We determined the crystal structure of human hemato-
poietic prostaglandin (PG) D synthase (H-PGDS) as the
quaternary complex with glutathione (GSH), Mg2+, and
an inhibitor, HQL-79, with anti-inflammatory activities in
vivo, at 1.45 b resolution. HQL-79 was found to reside
within the catalytic cleft between Trp104 and GSH in the
quaternary complex. HQL-79 inhibited H-PGDS compet-
itively against the substrate PGH2 as well as non-
competitively with respect to GSH. Surface plasmon
resonance analysis revealed that HQL-79 bound to H-
PGDS with an affinity that was 10-fold higher in the
presence of GSH and Mg2+ than in their absence. HQL-
79 inhibited selectively PGD2 production by human H-
PGDS-expressing megakaryocytes but only marginally
affected the production of other prostanoids, suggesting
the tight functional engagement between H-PGDS and
cyclooxygenase. Orally administered HQL-79 inhibited
antigen-induced production of PGD2, and airway inflam-
mation in mice without affecting the production of PGE2
and PGF2f¿. Knowledge about this quaternary structure
should accelerate the structure-based development of
novel anti-inflammatory drugs that inhibit PGD2 produc-
tion specifically.

Contact information: Dr Kosuke Aritake, Osaka
bioscience Institute, Molecular Behavioral Biology, Osaka,
Japan
E-mail: aritake@obi.or.jp

P02.17

LACK OF SYSTEMIC INFLAMMATION DURING
UNILATERAL LUNG HYPER-VENTILATION

Patricia T GutiHrrez(1), I Almendros(2), R FarrH(2), D
Closa(1)

(1) Department of Experimental Pathology. IIBB-CSIC.
Barcelona, Spain
(2) Unitat de BiofUsica i Bioenginyeria, Facultat de
Medicina, Universitat de Barcelona-IDIBAPS, Spain

Introduction: It has been proved that high levels of
mechanical ventilation produce lung injury as well as
local inflammation. This study was designed to evaluate
how the generation of inflammatory mediators by an
over-stretched lung affects the non-hyperventilated lung.

Methods: Male Wistar rats (250-275g) were anesthetized
and paralyzed, and the two lungs were independently
intubated. Differential ventilation was applied for 3h (70
breath/min). One lung was subjected to hyper-ventilation
(20mL/Kg/lung) and the other was ventilated with a
normal volume (5mL/Kg/lung). In a control group, both
lungs were ventilated with a normal volume. After
sacrifice, samples of lung, plasma and liver were collected.
The expression of the pro-inflammatory chemokine MIP-
2 was evaluated by RT-PCR and the edema was assessed
by the ratio between the wet and dry weight of the lung.
Systemic inflammation was estimated in liver by meas-
uring the expression of TNFa by RT-PCR as well as its
levels in plasma.

Results: The hiper-ventilated lung showed an increase in
the ratio between the wet and dry weight and in MIP-2
expression compared to the normal ventilated lung. No
differences were found in edema, neither expression of
MIP-2 between the normally ventilated lung and control
lungs. No significant changes were observed in liver
expression and plasma levels of TNFa as a consequence of
unilateral lung hyper-ventilation.

Conclusions: The over-straining caused to the hyper-
ventilated lung leaded to a local inflammatory response
without systemic effects. The normal ventilated lung is
not affected by the inflammatory process triggered on the
over-strained lung.

Contact information: Mrs Patricia T GutiHrrez,
IIBB-CSIC, Department of Experimental Pathology,
Barcelona, Spain
E-mail: ptgbam@iibb.csic.es

P02.18

MACROPHAGE ELASTASE (MMP-12) INDUCES
IL-8 /CXCL8 SECRETION FROM HUMAN
EPITHELIAL CELLS VIA ERK1/2 AND NFKB
ACTIVATION

Catherine Le QuHment(1), J-Y Gillon(2), V Lagente(1), E
Boichot(1)

(1) University of Rennes 1, Rennes, France
(2) Serono International S.A., Geneva, Switzerland

Macrophage elastase (MMP-12) is a metalloproteinase
involved not only in emphysema but also in the inflam-
matory process associated with COPD (Chronic Obstruc-
tive Pulmonary Disease). The mechanism of action of
MMP-12 in the development of pulmonary inflammatory
process is still unknown. In the present study, we
investigated the effect of recombinant human MMP-12
(rhMMP12) on IL-8/CXCL8 release from alveolar epithe-
lial cell line A549 and we explored the underlying
mechanisms. A549 cells were stimulated with rhMMP-
12 (1.10-3- 2.10-1 U/ml) during 6 hours and IL-8/CXCL8
level in supernatant was determined by ELISA. Involve-
ment of MAP (Mitogen activated protein)-kinases was
studied by Western-blotting and also using chemical
inhibitors. NFkB activation was examined with the
TransAMc NFkB p65 Kit. We observed that MMP-12
elicited IL-8/CXCL8 release in a dose-dependent
manner. This production could be prevented by a pre-
treatment for 1hour with a selective MMP-12 inhibitor
(AS111793 1-30 mM) or with the nonselective inhibitor
Batimastat (1-30mM). The IL-8/CXCL8 production was
also inhibited by actinomycin D (5mg/ml), ERK1/2
inhibitors (U0126 5mM and PD98059 10mM) and NFkB
inhibitors including BAY11-7082 (10mM) and NFkB
activation inhibitor (10nM), whereas P38 kinase inhibitor
(SB203580) had no effect. Stimulation with MMP-12 was
rapidly followed by a phosphorylation of ERK1/2 (5min)
and an NFkB nuclear translocation and activation (1h).
The NFkB activation was not inhibited by a treatment
with U0126. These data suggest that alveolar epithelium
is a target of MMP-12 since it upregulates gene expres-
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sion and release of IL-8/CXCL8, via ERK1/2 and NFkB
activation, but these two pathways appears to be distinct.

Contact information: Ms Catherine Le QuHment,
University of Rennes 1, Inserm U620, Rennes, France
E-mail: catherine.lequement@univ-rennes1.fr

P02.19

RESPONSES OF NCI-H292 LUNG EPITHELIAL
CELLS TO INHALED TOXICANTS: A
COMPARATIVE STUDY

N Newland, Tony Carr, A Richter

British American Tobacco, Southampton, UK

Agents which are associated with lung inflammation, such
as cigarette smoke and lipopolysaccharide (LPS), induce
the production of pro-inflammatory chemokines in lung
epithelial cells in vitro, and the induction of interleukin
(IL)-8, in particular, is often used a measure of relative
toxicity.In this study we have compared mRNA expres-
sion and mediator release in NCI-H292 human lung
epithelial cells exposed to lung toxicants, namely: ciga-
rette smoke total particulate matter (TPM), LPS, bleo-
mycin, diesel exhaust particles, residual oil fly ash
(ROFA), carbon black and vanadyl sulphate.Polystyrene,
poly(methyl-methacrylate) and the TPM vehicle,
dimethyl-sulphoxide were used as negative controls.Con-
fluent monolayers of H292 cells were exposed to serial
dilutions of test agents in serum-free medium for 24
hours.The conditioned medium was then removed and
assayed for a range of pro-inflammatory cytokines and
other selected mediators by Luminex technology.The
levels of gene expression of IL-8, matrix-metalloprotease-
1 (MMP-1), the gel-forming mucin MUC5AC, heparin-
binding epidermal growth factor-like growth factor (HB-
EGF) and the cytochrome P450s CYP1A1 and CYP1B1
were determined by quantitative-polymerase chain reac-
tion.All of the toxicants induced similar responses
whereas the negative controls were largely ineffective.-
Such a panel of biomarkers may enable an in vitro
assessment of the potential to cause lung inflammation.-
Moreover the use of several biomarkers could give a
more accurate picture of toxicity than the determination
of IL-8 alone, particularly in the case of agents such as
TPM, where the conventional vehicle is found to have
some biological activity.

Contact information: Mr Tony Carr, British American
Tobacco, Group R&D, Southampton, UK
E-mail: tony_carr@bat.com

P02.20

NEW STRATEGIES FOR PREVENTION OF
RESPIRATORY TRACT INFECTIONS

Alexandra Dana Maria Panait(1), M Cojocaru(2), M
Negut(3)

(1) Romanian Society of Laboratory Medicine, Bucharest,
Romania
(2) ^Colentina: Clinical Hospital, Department of Clinical
Immunology, Bucharest, Romania
(3) ^Carol Davila: University of Medicine and Pharmacy,
^Cantacuzino: Institute, Bucharest, Romania

Respiratory tract infections are a major public health
issue. Prevention in high risk populations relies mainly on
vaccination. Vaccination is highly recommended in
decrease absenteeism. Immunomodulating drugs are
important tools in the treatment of infectious diseases.
Immunomodulatory agents are probably contributive in
decreasing exacerbation rates. The authors present
different classes of immunomodulators that are currently
in use. The vaccine, created from a bacterial protein, re-
educates the immune system to stop inflammation. By
preventing infections, vaccines prevent the development
of a strong T helper (Th1) response. The challenge is now
to inform about new possibilities of an optimal prevention
respiratory tract infections.

Contact information: Dr Alexandra Dana Panait,
Romanian Society of Laboratory Medicine, Sos. Stefan cel
Mare 19-21, Bucharest 2, Romania
E-mail: dana2pan@yahoo.com

P02.21

COX-2/5-LOX DUAL INHIBITOR,
DEOXYPODOPHYLLOTOXIN, SHOWS
ANTI-ALLERGIC AND ANTI-ASTHMATIC
ACTIVITY

Hyeun Wook Chang, E Lee, NK Hwang, TG Hong, SH
Lee

College of Pharmacy, Yeungnam University, Gyeongsan,
South Korea

Deoxypodophyllotoxin (DPT) is a medicinal herbal
product that is isolated from Anthriscus sylvestri. that
inhibits cyclooxygenase-2 (COX-2) and COX-1-
dependent phases of prostaglandin D2 (PGD2) genera-
tion in bone marrow-derived mast cells (BMMC) in a
concentration-dependent manner with IC50 values of
1.89mM and 65.3mM, respectively. This compound inhib-
ited COX-1 and 2-dependent conversion of the exoge-
nous arachidonic acid to PGD2 in a dose-dependent
manner with an IC50 values of 0.01mM and 12.1mM,
respectively. However, DPT did not inhibit COX-2
protein expression up to a concentration of 30mM in the
BMMC, indicating that DPT directly inhibits COX-2
activity. Furthermore, this compound consistently inhib-
ited the production of leukotriene C4 (LTC4) in a dose
dependent manner, with an IC50 value of 0.37mM. These
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results clearly demonstrate that DPT has a dual COX-2/5-
LOX inhibitory activity in vitro. Therefore, this
compound might provide the basis for novel anti-inflam-
matory drugs. In order to determine anti-allergic and anti-
asthmatic activity of DPT in vivo, we used rat PCA model
which was activated by anti-dinirophenyl IgE and oval-
bumin/alum induced mouse asthmatic animal model,
respectively. As a result, DPT strongly inhibited PCA
reaction as well as it reduced infiltrated eosinophil
numbers in bronchoalveolar lavage fluid. Furthermore,
DPT decreased the mRNA levels of the Th2 cytokines in
a murine asthmatic model. In addition, northern blot
analysis showed that DPT also reduced both the eotaxin
and arginase I mRNA levels in a dose dependent manner.
These results suggest that DPT may be beneficial in
regulating various inflammatory diseases.

Contact information: Professor Hyeun Wook Chang,
College of Pharmacy, Yeungnam University, Gyeongsan,
South Korea
E-mail: hwchang@yu.ac.kr

P02.22

MMP INHIBITOR, PKF-242484, INHIBITS
SMOKE-INDUCED LUNG INFLAMMATION

Christopher S Stevenson, P Bahra, A Morris

Novartis Institutes for BioMedical Research, Horsham,
UK

An imbalance of proteases and anti-proteases in the lung
has been implicated in the pathogenesis of chronic
obstructive pulmonary disease (COPD), a smoking-
related disorder associated with accelerated lung function
decline.In particular, the activity of matrix metallopro-
teases (MMPs) have been implicated in driving both the
inflammation and parenchymal destruction observed in
COPD patients.Here, we tested whether a broad spec-
trum MMP inhibitor, PKF-242484, could block the
inflammation induced by an acute exposure to cigarette
smoke in 2 strains of mice, balb/c and c57/bl6.Animals
were administered the compound (1-10 mg/kg) either per
os (p.o.) or intranasally (i.n.) 1 hour before and 5 hours
after exposure to smoke on three consecutive days.Bron-
choalveolar lavage (BAL) was performed and lungs were
flash frozen for inflammatory marker analysis.PKF-
242484 dose-dependently reduced lung neutrophilia in
balb/c mice when dosed either p.o. (~ 45% at 10 mg/kg; p
< 0.01)or i.n. (~ 60% at 10 mg/kg; p < 0.01).However, the
compound had no clear effect on BAL neutrophil
infiltration in c57/bl6 mice by either route of adminis-
tration.Interestingly, in both strains BAL macrophages
dose-dependently trended towards an increase when the
compound was dosed p.o. and decreased when dosed
locally (p < 0.05). Examination of lung tissue cytokine
levels revealed that while smoke-exposure increases IL-
1beta, KC, and MIP-2, PKF-242484 had little effect on
these cytokines.These data suggests the ability of broad
spectrum MMP inhibitors to inhibit smoke-induced acute
neutrophil inflammation is strain-dependent, while its
ability to limit macrophage infiltration may be route
dependent.

Contact information: Dr Christopher S Stevenson,
Novartis Institutes for BioMedical Research, Novartis
Horsham Research Centre, Horsham, UK
E-mail: Christopher.Stevenson@novartis.com

P02.23

THE EFFECT OF INHALED LPS IN SOLUBLE
EPOXIDE HYDROLASE DEFICIENT MICE

K Thim, E Lindqvist, L Larsson, W Koopmann, P-O
_nnervik, Charlott Brunmark

AstraZeneca, Lund, Sweden

Background: Soluble epoxide hydrolase (sEH) is
involved in the metabolism of arachidonic acid and
catalyzes the hydrolysis of antiinflammatory metabolites.
To investigate the role of sEH in the regulation of the
pulmonary inflammatory response, we have used sEH
deficient mice in a locally administered LPS model.

Methods: Male sEH deficient mice (ko) and their wild-
type (wt) littermates were exposed to inhaled LPS.Four
hours later they were sacrificed and BAL was performed.
Differential counts and cytokine levels in BAL were
evaluated.

Results: LPS induced a significant increase in total cell
number and neutrophil number in BAL in the sEH
deficient mice and in wt mice;no significant differences
between the groups were seen (Table 1) Cytokine analysis
showed significant increases in TNFalpha, IL-6, KC, GM-
CSF, MCP-1, IL-1beta and Rantes in the LPS-exposed wt
mice. No significant differences were seen between LPS
exposed wt and ko mice except for a significant increase
in TNFa in ko mice.

Conclusions: Our results show that sEH has no pivotal
role for the regulation of the acute inflammatory response
to lung administered LPS.

Contact information: Dr Charlott Brunmark,
AstraZeneca, Biological Sciences, Lund, Sweden
E-mail: charlott.brunmark@astrazeneca.com

P03.01

THE ANTIINFLAMMATORY ACTIVITY OF
STEROIDAL SAPONINS FROM THE RHYZOMES
OF POLYGONATUM ODORATUM IN CHRONIC
INFLAMMATION

Cristina Mogosan(1), AE Parvu(1), O Vostinaru(1), M
Tamas(1), D Dobrescu(2)

(1) University of Medicine and Pharmacy Cluj-Napoca,
Romania
(2) University of Medicine and Pharmacy Bucharest,
Romania

Phamacological studies were performed on Polygonatum
odoratum [Mill]Druce(Polygonatum officinale All.),
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fam.Liliaceae. Based on literature data which signaled the
presence of steroidic saponins in the rhyzomes, isolation,
identification and quantitative determination of these
compounds were done. The antiinflammatory activity was
tested in non-immune chronic inflammation model:the
cotton-pellets granuloma test in rats, and in an immune
chronic inflammation model:arthritis test induced by
FreundHs adjuvant in rats. In the first test, the antiin-
flammatory effect of steroidic saponins 600 mg/kg is
weak, statistically insignificant. In the arthritis test,
steroidic saponins 600 mg/kg proved an antiinfalamma-
tory activity, influencing especially the primary response,
but also the secondary one, in the last part of the
experiment (after 16 days). In both tests, the suprarenal
glands weight was modified.

Contact information: Dr Cristina Mogosan, University of
Medicine and Pharmacy ^Iuliu Hatieganu:, Department of
Pharmacology, Physiology & Physiopathology,
Cluj-Napoca, Romania
E-mail: cmogosan@umfcluj.ro

P03.02

IMMATURE DENDRITIC CELLS GENERATED
IN GRANULOCYTE-MACROPHAGE
COLONY-STIMULATING FACTOR AND ITS
FUNCTION IN INFLAMMATORY ARTHRITIS

Koji Nomura, T Tomita, S Kuroda, H Yoshikawa

Department of Orthopaedic Surgery , Osaka University
Graduate School of Medicine, Japan

Objectives: Dendritic cells (DCs) are professional
antigen presenting cells. Many types of DC with subtle
difference in phenotype have been reported in several
organs. Existence of DC was reported in synovial tissue of
rheumatoid arthritis (RA), however, the details in RA
DC still remains unclear. In this study, we generated a
new lineage of DC with GMCSF (+TNFa) and inves-
tigated their functions. Furthermore the ability of osteo-
clastgenesis was examined.

Methods: Monocyte-derived DCs or macrophage were
generated in (1) TNFa + GM-CSF (2) GM-CSF (3) IL-4
+ GM-CSF (4) MCSF. The phenotypes of these cells were
analyzed by morphological examination and flow cytom-
etry (FACS Calibur). Cell proliferation was examined by
WST-8 assay. DC functions were assessed in antigen
presenting ability (MLR assay), cytokine production
(ELISA), and endocytosis (FITC-dextran uptake).

Concerning osteoclastgenesis, monocyte-derived DCs
were incubated with RANKL and MCSF. TRAP stain
was performed and the resorption ability was assessed on
Osteologic Cell Culture System and dentine slices.

Results: These cells were dendritic-like and their surface
markers were CD1alowCD11b+CD11c+CD14+CD86+

CD83lowHLA-DR+DC-SIGNlow and different from
conventional DC or macrophage. They had an antigen
presenting ability to induce na*ve CD4+ T cell prolifer-
ation, IL-12 production and endocytosis. In the presence
of RANKL and MCSF, they differentiated multinuclear
TRAP-positive cells with bone resorption ability, which
was strengthened by TNFa.

Conclusions: We generated a new lineage of DC with
GM-CSF (+ TNFa). The DC seemed to play a pivotal
role in inflammatory arthritis under TNF immunity.

Contact information: Dr Koji Nomura, Osaka University
Graduate School of Medicine, Department of Orthopaedic
Surgery, Suita, Japan
E-mail: nomura@ort.med.osaka-u.ac.jp

P03.03

IMMUNE COMPLEXES PREDICTED TO BE KEY
MEDIATORS OF RHEUMATOID ARTHRITIS

N Defranoux, Sirid-Aimee Kellermann, K Kretsos, C
Whiting, D Young

Entelos, Inc., Foster City, USA

The clinical effectiveness of rituximab and other B cell-
attenuating rheumatoid arthritis (RA) therapies has
increased interest in understanding the role of B cells in
RA pathogenesis.The possible mechanisms underlying
the effectiveness of rituximab were investigated by
performing biosimulation research in the EntelosQ RA
PhysioLabQ platform, a mathematical model of the joint
of an RA patient.The platform dynamically integrates the
contributions of immune cells (T cells, B cells, and
macrophages), resident cells (fibroblast-like synoviocytes
and chondrocytes) and mediators to the joint inflamma-
tion and structural damage observed in RA.The B cell
lifecycle is represented in the platform, as well as effector
functions such as antigen presentation, mediator and
autoantibody production, and immune complex forma-
tion.The dynamics of these B cell properties were
calibrated to reproduce reported experimental behaviors
and clinical outputs from RA patients (e.g., ACR score

Table 1

Group Total cells (105)
(mean � SD)

Neutrophils (105)
(mean � SD)

sEH ko saline 2.3 � 0.4 0 � 0
sEH ko LPS 5.8 � 1.7 *** 3.1 � 1.3 ***
sEH wt saline 1.9 � 0.5 0 � 0
sEH wt LPS 5.8 � 1.8 *** 3.3 � 1.5 ***

*** P<0.001; calculated versus respective saline control group,
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and radiographic progression rates).An assessment of the
contribution of individual B cell functions to clinical
outcome suggests that plasma cell-derived immune
complexes are key modulators of inflammation in RA
patients. In contrast, proinflammatory cytokine produc-
tion by B cells contributes minimally to synovial hyper-
plasia, but plays a role in the progression of structural
damage.Immune complex formation leads to monocyte
activation, increased mediator production by macro-
phages and an increase in antigen availability to T
cells.Biosimulation research in the RA PhysioLab plat-
form is advancing our understanding of the mechanisms
underlying effective B cell-targeting RA therapies, and
may guide the development of improved second-gener-
ation therapeutic approaches.

Contact information: Dr Sirid-Aimee Kellermann,
Entelos, Inc., In Silico Research & Development, Foster
City, USA
E-mail: sirid_k@yahoo.com

P03.04

THE FUNCTION OF OSTEOBLASTIC CELLS IN
RHEUMATOID ARTHRITIS DO NOT REDUCE
IN COMPARISON WITH THAT IN
OSTEOARTHRITIS

Daiki Morimoto, S Kuroda, T Tomita, H Yoshikawa

Osaka University Graduate School of Medicine, Suita-shi,
Japan

Objectives: To evaluate if the bone formation in RA is
not different from that in OA by examining the osteo-
blastic differentiation of human mesenchymal stem
cells(hMSCs). And to evaluate if it is possible to use
hMSCs of RA for regerative therapy.

Methods: The hMSCs were obtained at the operation.The
mononuclear cells were extracted and the colony forming
assay were performed after 2weeks. The hMSCs were
cultured and in passage1,the cell surface antigens of both
groups were analyzed by flow cytometory.In passage2, in
control group, the cells were cultured with beta glycer-
ophosphate(bGp) and in osteogenic group, the cells were
cultured with bGp and ascorbic acid(AA) and dexame-
thasone(Dex).After 2weeks, ALP staining and activity
were measured in each group.After 3weeks, alizarin red S
assays were performed.RNA was extracted from the cells
cultured with bGp and AA and Dex for 2weeks and
3weeks and the gene expressions of bone formation
markers were examined by real time PCR. The Mann-
Whitney test was used for the statistical analyses.

Results: The colony forming assays showed no significant
differences in OA and RA. In flow cytometory, the cell
surface antigens in OA and RAwere almost same.In ALP
activity,there were no significant differences in OA and
RA.In alizarin red S, there were significant differences.In
real time PCR,the gene expressions showed no significant
differences in OA and RA.

Conclusions: The hMSCs of RA will be able to use for
regenerative therapy.

Contact information: Mr Daiki Morimoto, Osaka
University Graduate School of Medicine, Department of
Orthopaedics, Suita-shi, Japan
E-mail: dmorimoto@mac.com

P03.05

CIRCULATING SURFACTANT PROTEIN D (SP-D)
IN EARLY RHEUMATOID ARTHRITIS. A
ONE-YEAR PROSPECTIVE STUDY.

Silje Vermedal Høgh(1), HM Lindegaard(2), GL
Sorensen(1), A Høj(3), C Bendixen(3), P Junker(2), U
Holmskov(1)

(1) University of Southern Denmark, Odense, Denmark
(2) Odense University Hospital, Odense, Denmark
(3) Danish Institute of Agricultural Sciences. Tjele,
Denmark

Objectives: To compare the serum levels of SP-D in a
cohort of newly diagnosed untreated rheumatoid arthritis
(RA) patients with healthy matched controls, and to
investigate if there is a correlation to core measures of
disease activity in the first year of diagnosis. Secondly, to
investigate whether the Met11Thr polymorphism is
associated with RA in this study population. This poly-
morphism results in an alteration of methionine to
threonine at position 11 in the mature protein. The
Thr11 variant correlates with a low serum level of SP-D.

Methods: Serum SP-D was measured in 45 DMARD
(disease modifying antirheumatic drug) naive patients
with RA of less than 12 months duration. Patient SP-D
levels were compared to average levels from age, sex and
smoking status matched healthy controls. In addition
DNA was genotyped for the Met11Thr variant.

Results: Serum SP-D was significantly lower in DMARD
naive RA patients compared to healthy controls. SP-D
increased gradually during DMARD treatment and
equalled matched control values after 12 months. SP-D
did not correlate with traditional disease activity meas-
ures. The Thr/Thr genotype and the Thr11 allele tended
to be more frequent in RA patients. Serum SP-D levels
varied according to the Met11Thr genotype.

Conclusions: SP-D in serum is decreased at RA onset but
reaches healthy control levels after DMARD treatment
for one year. SP-D is not correlated with traditional
disease activity measures indicating that SP-D reflects a
distinctive RA pathogenic pathway. The Thr11 genetic
variant tended to be overrepresented in this RA popu-
lation.

Contact information: Mrs Silje V. Høgh, University of
Southern Denmark, Medical Biotechnology Center,
Odense, Denmark
E-mail: svhoegh@health.sdu.dk
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THE ROLE OF CYTOSOLIC PHOSPHOLIPASE
A2 IN COLLAGEN-INDUCED ARTHRITIS

Slava Berger, L Raichel, R Levy

Infectious Diseases Laboratory, Ben-Gurion University of
the Negev, Beer-Sheva, Israel

Cytosolic phospholipase A2 (cPLA2) plays a crucial role
in eicosanoid production, by releasing an arachidonic acid
from membrane phospholipids. In addition, cPLA2
regulates the phagocyte NADPH oxidase-releasing super-
oxides and that is the only isozyme responsible for the
production of eicosanoid in phagocytic cells. Collagen-
induced arthritis (CIA) in mice is an experimental model
of auto-immune diesease with several clinical and histo-
logical features resembling Rheumatoid Arthritis in
humans. Previous studies show that cPLA2- deficient
mice are resistant to CIA. Thus we aimed to study
whether cPLA2 is up-regulated during the development
of CIA and to detect its exact location in the inflamed
joints. Immunoblot analysis revealed an increase in the
level of joint cPLA2 protein during the development of
the disease which correlates with the severity of the
inflammation, as examined by paw thickness. Immuno-
histochemistry with specific anti-cPLA2 antibodies
revealed low positive cPLA2 protein levels in skeletal
muscles, sebaceous glands and skin (epidermis, dermis)
tissues of healthy paws. In the joints of the CIA mice,
large amounts of inflammatory infiltrate containing
cPLA2 were detected. In addition, robust cPLA2 protein
expression in the skeletal muscles surrounding the joints
and strong cPLA2 positive staining in sebaceous glands
were detected. The high correlation between the severity
of inflammation and the elevated cPLA2 protein, due to
an inflammatory infiltrate and increased cPLA2 expres-
sion, suggests an important role of cPLA2 in the
development of arthritis.

Contact information: Mr Slava Berger, Ben-Gurion
University of the Negev, Department of Clinical
Biochemistry, Beer Sheva, Israel
E-mail: yberger@bgu.ac.il

P03.07

THE INFLUENCE OF CIA9 AND CIA2 LOCUS
ON ARTHRITIS

Dorota Kolodziej, KS Nandakumar, R Holmdahl

Unit for Medical Inflammation Research, Department of
Experimental Medical Science, Lund University, Sweden

Rheumatoid arthritis (RA) is the complex disease
depending on environmental as well as genetic factors.
In spite of the large research efforts we know in fact only
small number of genes involved in this disease. Animal
models are useful tools for better understanding of the
pathogenic mechanisms and genes leading to the disease
process. The aim of the current project is to identify the
genes and their functional role importance for arthritis.

Two loci associated with arthritis were identified using a
cross between the B10.Q (intermediate susceptible) and
NOD.Q strains (resistant to arthritis). One on chromo-
some 2 a disease protective locus (Cia2) and another on
chromosome 1 a disease-promoting locus (Cia9). NOD.Q
allele at Cia9 promotes arthritis whereas Cia2, has a
protective effect in contrast to the B10.Q allele on
chromosome 2. A promising candidate gene in Cia2 locus
is complement factor 5 (C5) as the NOD.Q allele
produced defective C5 protein. Cia9 locus contains
several genes of potential importance for disease such
as Fc RIIb, Fc RIII, Fc RIV Ncf2, fH. The results of CIA
(collagen induced arthritis) and CAIA (collagen antibody
induced arthritis) experiments using the subcongenic
mice generated that contains Fc R region showed a
significant difference in incidence and severity of arthritis.
The disease is controlled in a recessive pattern. The
fragment devoid of Fc R region seems to be protective.
The subcongenic for the Cia2 locus has been generated
recently which will be tested for CIA and CAIA
susceptibility. The results from these experiments will be
discussed in detail.

Contact information: Ms Dorota Kolodziej, University of
Lund, Medical Inflammation Research, Lund, Sweden
E-mail: Dorota.Kolodziej@med.lu.se

P03.08

THE ROLE OF NCF1 IN ANTIGEN
PRESENTATION BY DENDRITIC CELLS

Angela Pizzolla, KA Gelderman, R Holmdahl

Medical Inflammation Research, Lund
University,Lund,Sweden

Ncf1 is a component of the NADPH oxidase complex,
which produces reactive oxygen species (ROS) upon
activation into phagosomes and extracellularly. Polymor-
phisms in the Ncf1 gene that impair the capacity to
produce ROS, enhance susceptibility of both mice and
rats to arthritis. Activation of autoreactive T cells drives
arthritis development but neither Ncf1 expression nor
oxidative burst have been detected in T cells. We
hypothesize that antigen presenting cells influence T
cell activity by producing ROS during antigen presenta-
tion. We aimed to clarify the role of ROS produced by
dendritic cells (DC) on T cell activation. DC were grown
from bone marrow from Ncf1 mutated and wildtype mice.
We could show that Ncf1 mutated DC proliferated and
differentiated better, had higher expression levels of
costimulatory molecules and MHC II upon stimulation as
compared to Ncf1 wildtype DC. In addition, Ncf1
mutated DC induced higher levels of IL-2 production
by hybridoma T cells. To analyze the role of Ncf1 in DC
on arthritis, mice were developed expressing functional
Ncf1 restricted to DC (B10.QDCN). These mice are
characterized for burst, Ncf1 expression and ability to
present antigen. We published that immunization with
myelin oligodendrocyte glycoprotein (MOG) protein
resulted in higher disease severity than immunization
with MOG peptide in Ncf1 deficient mice. This suggests
that Ncf1 plays a role in the uptake and processing of
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antigens, probably by DC. This will be further inves-
tigated with the B10.QDCN mice using in vitro assays as
well as in vivo models for arthritis and multiple sclerosis.

Contact information: Ms Angela Pizzolla, Lund
University, Department of Experimental Medical Science,
Lund, Sweden
E-mail: angela.pizzolla@med.lu.se

P03.09

MACROPHAGE MIGRATION INHIBITORY
FACTOR (MIF)-DEFICIENT MICE ARE
PROTECTED FROM K/BXN SERUM TRANSFER
ARTHRITIS

Eric Morand, A Dacumos, L Santos

Monash University, Clayton, Victoria, Australia

Purpose: Macrophage migration inhibitory factor (MIF)
is a pro-inflammatory cytokine involved in both innate
and adaptive immune responses. It is expressed in human
RA synovial tissue and its suppression inhibits T or B cell
dependent animal models of RA. We investigated the
role of MIF in K/BxN serum transfer arthritis.

Methods: Arthritis was induced by injection of K/BxN
serum on days 0 and 2 in littermate WT and MIF-/- mice.
Arthritis was scored clinically, ankle thickness was
measured using microcallipers, and joints collected for
histology. Sections were scored for synovitis, synovial
fluid exudate, cartilage degradation and bone damage.

Results: WT mice exhibited arthritis as early as day 1 and
100% incidence was observed on day 7. MIF -/- mice
exhibited delayed arthritis, with onset on day 3 and 100%
incidence on day 9. MIF -/- mice exhibited significantly
reduced disease severity as measured by clinical disease
score (day 10 WT 2.8�0.4, MIF -/- clinical score 1.3�0.2,
p<0.05) as well as significantly reduced ankle thickness
(WT 0.3�0.1 mm, MIF -/- 0.2�0.1, p<0.01). WT joints
showed severe histological synovitis (2.5�0.3), synovial
exudate (2.0�0.4), cartilage degradation (2.0�0.38) and
bone damage (1.6�0.4). In contrast, minimal histological
synovitis was observed in MIF -/- joints (0.7�0.2,
p<0.0001) and bone and cartilage damage were absent.

Conclusions: These results implicate MIF in K/BxN
serum transfer arthritis and in the development of
cartilage and bone destruction. This supports the identi-
fication of MIF as a therapeutic target in RA.

Contact information: Dr Eric Morand, Monash
University, Department of Medicine, Clayton, Victoria,
Australia
E-mail: eric.morand@med.monash.edu.au

P03.10

MENISCAL TRANSECTION IN GUINEA PIGS AS
A MODEL FOR THE EARLY STAGES OF
OSTEOARTHRITIS

A-M Zuurmond, B Van El, A Koudijs, K Brachel, K Van
der Mark, P Verzaal, Lex Nagelkerken, J DeGroot

TNO Pharma, Department of Inflammatory and
Degenerative Diseases, Leiden, Netherlands

Objectives: Failure to develop therapies for osteoarthritis
suggests that the degenerative changes in the joint are
probably no longer sensitive to treatment. Early diagnosis
is therefore important when treatment can still halt or
even reverse the disease. Our goal was to develop a
guinea pig model with only mild forms of osteoarthritis as
a model for early human osteoarthritis.

Methods: Osteoarthritis was induced by bilateral trans-
ection of the medial meniscus in Dunkin-Hartley guinea
pigs using minimal invasive surgery to avoid cartilage
damage due to inflammation and/or intra-articular
bleeding.

Results: The first signs of osteoarthritis development
were macroscopically observed four weeks after meniscal
transection. Twelve weeks after surgery the lesions were
still restricted to the medial side of the joint and did not
reach into the subchondral bone. Cartilage destruction
due to meniscal transection was also histologically
detected. However, biomarkers for cartilage destruction
(CTX-II, HP/LP ratio, COMP) were not increased.
Treatments aiming at different processes in osteoarthritis,
such as bone destruction (Risedronate), inflammation
(Pioglitazone and Anakinra), and cartilage destruction
(Galardin) were not effective in this model.

Conclusions: The early degenerative changes in this
transection model are probably too mild to be measured
in the systemic circulation using classic biomarkers.
Further research into new biomarkers is needed to detect
and monitor the early stages of osteoarthritis. The
ineffectiveness of the compounds tested in this model
underscores the urgent need for new strategies to treat
the disease. The meniscal transection model might prove
to be useful tool for identifying new biomarkers and
treatments.

Contact information: Dr Lex Nagelkerken, TNO Pharma,
Department of Inflammatory & Degenerative Diseases,
Leiden, The Netherlands
E-mail: lex.nagelkerken@tno.nl
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P03.11

INVESTIGATION INTO A POTENTIAL
ANTIINFLAMMATORY EFFECT OF
HEMOPRESSIN ON EXPERIMENTAL
ARTHRITIS

Livia L Camargo(1), A Denadai-Souza(1), LM Yshii(1),
A Schenka(2), MA Barreto(1), D Boletini-Santos(3), C
Lima(3), V Rioli(3), MN Muscar(1), E Ferro(1), SK Costa
(1)

(1) University of S¼o Paulo, Brazil
(2) State University of Campinas, Brazil
(3) Butantan Institute, S¼o Paulo, Brazil

Objectives: Arthritis is characterized by severe pain,
oedema and destruction of the cartilage and bone,
reducing quality of life. Early and long-term treatment
is essential for preventing or delaying progression of
arthritis. Although common world wide, no effective cure
is available. This study proposes a new strategy for the
treatment of antigen-induced experimental arthritis
(AIA) based on daily administration of hemopressin, a
peptide derived from rat hemoglobin W-chain, with
antinociceptive actions (Dale et al. 2005, Peptides
26:431-6).

Methods: AIA was induced via intraarticular (i.a.)
injection of methylated bovine serum albumin in immu-
nized male rats. Knee oedema and pain score were
assessed daily in controls and animals treated with
hemopressin (10 or 20 ag/day; i.a.). Histopathological
changes, cell number and cytokines in the synovial fluid of
AIA rats were determined at day 4.

Results: AIA rats developed a severe mono-arthritis
characterized by a joint oedema and pain. At day 4, there
was marked cellular infiltration, hyperplasia, pannus
formation and destruction of bone and cartilage, but
pro-inflammatory cytokines were undetectable by
ELISA. Both doses of hemopressin significantly reduced
the knee oedema, but only 20 mg of hemopressin
attenuated the pain score. Acute joint inflammation was
significantly reduced by hemopressin, but failed to
significantly affect chronic histopathological signs (hyper-
plasia, pannus etc.).

Conclusions: Hemopressin has potential for treating
acute signs of AIA by reducing synovial plasma protein
extravasation, alleviating pain and reducing acute joint
histopathological changes, thus providing an alternative
strategy for treatment of oedema and pain in arthritis.

Acknowledgments: Fapesp, CNPq and Capes.

Contact information: Dr Livia Camargo, University of S¼o
Paulo, Department of Pharmacology, S¼o Paulo, Brazil
E-mail: scosta@icb.usp.br

P04.01

CROSSTALK OF VITAMIN D AND TNF ON ERK
ACTIVATION IN KERATINOCYTES

Amiram Ravid(1,2), E Ziv(1,3), R Koren(1,3)

(1) Felsenstein Medical Research Center, Sackler Faculty
of Medicine, Tel Aviv University, Israel
(2) Department of Cellular and Developmental Biology,
Sackler Faculty of Medicine, Tel Aviv University, Israel
(3) Department of Physiology and Pharmacology, Sackler
Faculty of Medicine, Tel Aviv University

Calcitriol, the hormonal metabolite of vitamin D and it
synthetic analogs exert an anti-inflammatory action on
psoriatic skin lesions while eliciting mild inflammation on
healthy skin. The MAP kinase ERK plays an important
role in the induction of chemokines, cytokines and
adhesion molecules in keratinocytes that maintain the
epidermal inflammatory response.We hypothesized that
the dual effect of calcitriol may be partially attributed to
differential effects on ERK activation in the presence or
absence of inflammatory mediators. Our experimental
model was immortalized non-tumorigenic human HaCaT
keratinocytes cultured in the absence of exogenous
growth factors or active mediators. Inflammation was
mimicked by exposure to TNF. Level and activation of
signaling molecules were determined by immunoblotting.
By using the specific EGF receptor (EGFR) tyrosine
kinase inhibitor, AG1487, we established that TNF
activates ERK in an EGFR-dependent and EGFR-
independent modes. The EGFR-dependent activation
resulted in the induction of the transcription factor, c-
Fos, while the EGFR-independent activation was of a
shorter duration and did not affect c-Fos expression.
Treatment with calcitriol alone increased ERK activation
and c-Fos induction. Pretreatment with calcitriol
enhanced EGFR- dependent ERK activation and tyro-
sine phosphorylation of the EGFR, but completely
abolished EGFR-independent TNF-induced ERK acti-
vation. Pretreatment with calcitriol increased the rate of
de-phosphorylation of activated ERK, accounting for the
inhibition of EGFR-independent ERK activation by
TNF. It is possible that effects on the ERK cascade
underlie the dual action of calcitriol and its synthetic
analogs on cutaneous inflammation.

Contact information: Dr Amiram Ravid, Felsenstein
Felsenstein Medical Research Center, Sackler Faculty of
Medicine, Tel Aviv University, Israel
E-mail: aravid@post.tau.ac.il
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P04.02

INTEGRIN SELECTIVE LIGANDS MODULATING
LEUKOCYTE ACTIVATION, MIGRATION AND
DEATH.

Christina Barja-Fidalgo(1), R Saldanha-Gama(1), JA
Moraes(1), R Zingali(2), C Marcienkewicz(3)

(1) Universidade do Estado do Rio de Janeiro, Rio de
Janeiro, Brazil
(2) Universidade Federal do Rio de Janeiro, Rio de
Janeiro, Brazil
(3) Temple University, Philadelphia, USA

Neutrophils adhere on vascular endothelium and directly
migrate toward inflamed tissue to exert their primary
defense function. Integrin are receptors that drive cell
adhesion and motility and interfere with cell activation,
functions and survival.Acting as both anchoring mole-
cules and signaling receptor, transducing signals outside-
in and inside-out, integrins are potential targets for
therapeutic and diagnostic opportunities. Disintegrins
are a family of cystein-rich low-molecular weight peptides
that usually contain an RGD sequence, a cell attachment
site of ECM and cell surface proteins recognized by
integrins. They are considered selective and competitive
antagonists of integrins, being potent inhibitors of platelet
aggregation and cell-cell/cell-ECM interactions. We
reported that RGD-disintegrins, selectively interact with
integrin aMb2, a5b1 and/or avb3) on human neutrophils,
interfering with cell functions through the activation of
integrin-coupled intracellular signaling pathways.
Recently showed that, a selective ligand of a9/a4b1
integrins, VLO5, induces neutrophil chemotaxis, cytoske-
leton mobilization and potently inhibiting neutrophil
spontaneous apoptosis. These effects are mediated
VLO5 interaction with a9b1 integrin, activating the
focal adhesion cascade. VLO5 effects on the delay of
neutrophil is modulated by PI3K, ERK-2 MAPK and NF-
kB pathways that seems to interfere with the balance
between anti- and pro-apoptotic Bcl-2 family members
and with mitochondrial membrane potential. Data
emphasize mechanistic details of the role of a9b1
integrins interactions on human neutrophils and support
the use of disintegrins as prototypes to develop logical
combinations of drugs to optimize or minimize the
susceptibility of a selected target cell population to
apoptosis during therapeutic interventions. (FAPERJ,
CNPq, CAPES, IFS-Sweeden)

Contact information: Dr Christina Barja-Fidalgo,
Universidade do Estado do Rio de Janeiro, Department of
Pharmacology, Rio de Janeiro, Brazil
E-mail: barja-fidalgo@uerj.br

P04.03

LEUKOTRIENES B4 AND D4 ENHANCE
FCR-MEDIATED PHAGOCYTOSIS BY DISTINCT
SIGNALING PATHWAYS IN ALVEOLAR
MACROPHAGE

M Campos(1), H Serezani(2), M Peters-Golden(2), Sonia
Jancar(1)

’(1) University of S¼o Paulo, Brazil
(2) University of Michigan, USA

It is been shown that leukotriene (LT) B4 and cysteinyl
LT (LTC4, LTD4 and LTE4) enhances FcR-mediated
phagocytosis in alveolar macrophages (AM), dependent
on protein kinase C (PKC). In contrast, LTB4 but not
cysLT effects are exclusive on syk activation. In the
present study we investigated the role of specific PKC
isoforms and its upstream and downstream targets
involved in LT-enhanced FcR-mediated phagocytosis. To
this purpose, AMs were pretreated or not with inhibitors
of PKC-d (Rottlerin – 6 uM), PKC-a (Ro-32-0432-9 nM),
PI3K (Ly290042-10 uM and Wortmannin-10nM), ERK 1/
2 (PD98059 – 2 uM), cPLA2 (AACOCF3-10 uM),
p38MAPK (SB20190-10 uM) and Ca++ (BAPTA/AM-
10 uM), before stimulation with LTB4 or LTD4 and
addition of IgG-opsonized red blood cells for 90 min.
Activation (phosphorylation) of signaling molecules by
LTs were analyzed by Western blot. Our results demon-
strate that LTB4 - enhanced phagocytosis is dependent on
PKC-a, while LTD4 effects are mediated by PKC-d.
Interestingly, ERK 1/2 inhibition abolished only the LTB4
effects, while p38 inhibition prevented LTD4 effects.
Furthermore, inhibition of PI3K and Ca++ abolished the
effects of both LTs. Kinetic studies revealed that LTB4
activates PKC-a before LTD4, while LTD4 activates
PKC-d earlier than LTB4. Furthermore, LTB4 activates
ERK 1/2 and PI3K in earlier time points than LTD4.
Taken together, our data show that LTB4 and LTD4
activate different signaling molecules, which interacts
with FcR signaling and leads to enhanced phagocytosis.
Studies concerning the upstream and downstream targets
of such molecules are under way. Supported by: Capes,
FAPESP, NIH.

Contact information: Dr Sonia Jancar, University of S¼o
Paulo, Department of Immunology - ICB, S¼o Paulo,
Brazil
E-mail: sojancar@icb.usp.br

P04.04

COMBATING INFLAMMATION:
IMMUNOMODULATORY DRUGS AND
GALECTINS

Sanja Dabelic, S Supraha, J Dumic

Faculty of Pharmacy and Biochemistry University of
Zagreb, Croatia

Galectin-1 and galectin-3, Z-galactoside binding lectins,
are involved in regulation of inflammation by affecting
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cell proliferation and differentiation, adhesion, cell acti-
vation and apoptosis. While galectin-1 mainly acts as an
anti-inflammatory and pro-apoptotic molecule, galectin-3
is known as a strong pro-inflammatory and anti-apoptotic
signal. We have recently recognized galectin-3 as a new
molecular target of immunomodulatory drugs in mono-
cyte/macrophage-like cells. In this study we investigated
the effects of immunomodulatory drugs (aspirin, indo-
methacin, hydrocortisone and dexamethasone), applied
in therapeutic ranges on the expression of galectin-1 at
gene and protein level in monocytic THP-1 cells. We have
also tested the effects of these drugs on both galectins in
the cells activated by lipopolysaccharide from E. coli
(LPS). The targeted mRNA level was evaluated using
quantitative RT-PCR technique and the expression of
both galectins in cell homogenates was determined by
western-immunoblot analysis. The results showed that
immunomodulatory drugs affected the expression of
galectin-1 on both, gene and protein level, and that the
effects were dependent on drug type and applied
concentration as well as time of the exposure. The
modulatory effects of the applied drugs on galectin-1
and -3 expressions were also observed in the cells
activated by LPS. These findings represent important
step in the understanding of the effects of immunomo-
dulatory drugs on galectin-1 and-3 expressions, as well as
the role of these lectins in the physiology of monocytes.

Contact information: Dr Sanja Dabelic, Faculty of
Pharmacy and Biochemistry University of Zagreb,
Deparetment of Biochemistry and Molecular Biology,
Zagreb, Croatia
E-mail: sanjad@pharma.hr

P04.05

PAP MODULATES INFLAMMATORY RESPONSE
BY BLOCKING NFKB SIGNALING PATHWAY

Montse FerrHs, D Closa, E Folch-Puy

Department of Experimental Pathology. IIBB-CSIC,
Barcelona, Spain

Introduction: Pancreatitis-Associated Protein (PAP) has
been recently described as an endogenous mechanism
involved in the regulation of inflammation. In the present
study, we show some of the molecular mechanisms
implicated in the intracellular signaling pathways modu-
lated by PAP.

Methods: The pancreatic human cell line PANC1 was
incubated with PAP (500ng/ml) and/or TNFa (100ng/ml).
Total RNA was obtained and the expression of TNFa was
examined by RT-PCR. In addition, the effect of PAP on
NFkB activation was measured by inmunofluorescence in
cells. Western Blot analysis was used to determine the
expression of NFkB mediators: phosphorylated IKK,
IkBa and p65.

Results: We observed that PAP administration to cells
prevented NFkB translocation to the nucleus as well as
the TNFa-induced TNFa gene expression. When TNFa-
stimulated cells were treated with cycloheximide in order

to block protein synthesis, the induction of TNFa gene
expression was completely restored. On the other hand,
PAP had no effect on IKK phosphorylation or IkBa
degradation.

Conclusions:In this study we have provided evidence that
PAP modulates the inflammatory response by blocking
NFkB translocation to the nucleus. This PAP-induced
NFkB inhibition requires a JaK/STAT-dependent de novo
protein synthesis.

Contact information: Mrs Montse FerrHs, IIBB-CSIC,
Experimental Pathology, Barcelona, Spain
E-mail: mfmbam@iibb.csic.es

P04.06

HYALURONAN INHIBITS CYTOKINE
PRODUCTION BY
LIPOPOLYSACCHARIDE-STIMULATED U937
MACROPHAGES THROUGH
DOWN-REGULATION OF NF-KB VIA ICAM-1

Tadashi Yasuda

Tenri University, Department of Sports Medicine, Japan

Objectives: This study investigated the inhibitory mech-
anism of hyaluronan (HA) on lipopolysaccharide (LPS)-
stimulated production of proinflammatory cytokines in
U937 macrophages.

Methods: HAwas added to U937 macrophage cultures in
the presence of LPS, with or without pretreatment with
anti-intercellular adhesion molecule-1 (ICAM-1) anti-
body. Secreted levels of tumor necrosis factor a (TNFa),
interleukin (IL)-1b, and IL-6 were determined by
enzyme-linked immunosorbent assay. The phosphoryla-
tion of nuclear factor (NF)-kB, IkBa, and mitogen-
activated protein kinases (MAPKs) was analyzed by
immunoblotting.

Results: LPS stimulated production of TNFa, IL-1b, and
IL-6. In contrast to 800 kDa HA, 2700 kDa HA at 1 mg/
ml inhibited LPS-induced cytokine production. Anti-
ICAM-1 antibody blocked the effects of HA on the
LPS actions on U937 cells. LPS activated NF-kB and
MAPK pathways, whereas HA down-regulated p65 NF-
kB and IkBa phosphorylation by LPS without affecting
MAPKs. Inhibition studies revealed the requirement of
NF-kB for LPS-stimulated cytokine production. Anti-
ICAM-1 antibody reversed the inhibitory effects of HA
on phosphorylation of p65 NF-kB and IkBa.

Conclusions: HA of intrinsic molecular weight suppresses
LPS-stimulated production of proinflammatory cytokines
via ICAM-1 through down-regulation of NF-kB and IkB.
Exogenous HA into arthritic joints could act as an anti-
NF-kB agent by the mechanism demonstrated in the
present study.

Contact information: Professor Tadashi Yasuda, Tenri
University, Department of Sports Medicine, Tenri, Japan
E-mail: tadyasu@sta.tenri-u.ac.jp
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P04.07

INVOLVEMENT OF HIFS IN INDUCTION OF
COX-2 BY HYPOXIC ENDOTHELIAL CELLS

R Cook-Johnson, Leslie Cleland, M James

Royal Adelaide Hospital. Department of Rheumatology,
Adelaide, Australia

The principal eicosanoid product of endothelial COX-2 is
prostacyclin (PGI2), which is a potent vascular patency
factor. Induction of endothelial COX-2 under hypoxic
conditions is well documented. This response, along with
associated PGI2 release, is likely an important protective
homeostatic response. In order to explore the role of
candidate signalling agents in COX-2 expression in
response to hypoxia, studies were undertaken using
luciferase reporter constructs of the COX-2 promoter
region in HUVEC. COX-2 induction under hypoxic
conditions was confirmed with the wild type construct.
Strategic mutations of transcription factor binding sites
showed that sites for hypoxia inducible factors (HIFs)
were more important for COX-2 expression than those
for NFkB. Furthermore, expression of COX-2 was
increased under normoxic conditions by transfection of
HUVEC with normoxia-stable HIF mutants. EMSA
showed HIF binding in nuclear extracts from untrans-
fected hypoxic HUVEC. Under these hypoxic conditions,
increased release of PGI2 but not vaso-occlusive throm-
boxane A2 was seen. Thus the putative protective
induction of COX-2 in endothelial cells in response to
hypoxia involves signalling by HIFs.

Contact information: Professor Leslie Cleland, Royal
Adelaide Hospital, Department of Rheumatology,
Adelaide, South Australia, Australia
E-mail: lcleland@mail.rah.sa.gov.au

P05.01

TH1 INHIBITION AMELIORATES CRESCENTIC
GLOMERULONEPHRITIS IN WKY RATS

Junya Yamahana, T Wada, K Kitagawa, Y Iwata, N Sakai,
K Furuichi, S Kaneko

Kanazawa University, Department of Disease Control and
Homeostasis, Ishikawa, Japan

Crescentic glomerulonephritis is characterized by cres-
cent formation and rapid progress to renal failure, where
the predominance of Th1 immune response plays a
crucial role. However, the therapeutic efficacy of the
regulation of Th1-predominant immune responses
remains to be investigated. Therefore, the effects of a
Th1 selective inhibitor TAK-603 were investigated in a
model of crescentic glomerulonephritis in WKY rats.

Methods: TAK-603 was administered orally, starting at
the time of induction of glomerulonephritis. In group 1,
the drug was administered daily for the initial 6 days.
TAK-603 was administered on day 0 only in group 2, and

from day 3 to 5 in group 3. In each group, nephritic rats
were killed on days 6 and 56.

Results: In group 1, glomerular damage, including
crescent formation, was improved on day 6, with reduc-
tions in the numbers of CD4, CD8 and ED-1 positive
cells, as well as in urinary protein excretion. Protein and
transcript levels of Th1 cytokines in the diseased kidneys
were markedly decreased by TAK-603 treatment. Renal
pathology, including glomerulosclerosis and interstitial
fibrosis, was ameliorated and proteinuria was markedly
decreased. Elevated levels of serum creatinine showed
concomitant improvement. In group 3, in which treatment
was initiated shortly after the appearance of glomerular
abnormalities, glomerular damage was also diminished,
resulting in a decrease in urinary protein excretion.
Treatment only on the first day in group 2, partially
rescued renal dysfunction.

Conclusions: These results suggest that the initial inhib-
ition of Th1 immune response has an appealing thera-
peutic potential for crescentic glomerulonephritis.

Contact information: Dr Junya Yamahana, Kanazawa
University, Department of Disease Control and
Homeostasis, Ishikawa, Japan
E-mail: yamahana@m-kanazawa.jp

P05.02

MODULATION OF THE HOST EOSINOPHILIC
INFLAMMATORY RESPONSE BY
PARASITE-DERIVED GALECTINS

Doug Jones, L Wildblood, D Turner

Moredun Research Institute, Pentlands Science Park, Bush
Loan, Penicuik, EH26 0PZ, Scotland

Parasitic nematodes and their hosts are now known to
produce a wide range of galectins. Whilst host galectins
have been shown to modulate the recruitment and
effector function of inflammatory cells including mast
cells, neutrophils and eosinophils, the role of secreted
parasitic galectins is less well defined. Studies at Moredun
have demonstrated that both the endoparasitic helminth,
Haemonchus contortus, and the ectoparasitic mite, Psor-
optes ovis, produce galectin-like factors which, in vitro,
directly influence the migration and survival of eosino-
phils from their natural sheep host. Excretory-secretory
extracts from both parasites contained potent chemo-
kinetic activity and were also able to promote eosinophil
survival in the presence of dexamethasone. Separation by
affinity chromatography, as well as specific sugar inhib-
ition and mass spectrometric profiling, revealed the active
components to be galectins. In the case of H. contortus,
there was homolgy with known EST sequences, which
allowed subsequent cloning and expression studies to be
undertaken. A functional in vivo role for these parasite-
derived galectins awaits confirmation, but the possibility
is raised that they could directly influence the host
immune response following infection. This may have
particular significance in mite infections in which
exudates from the associated eosinophilc lesion appear
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to provide the primary nutrient source for their survival.
Moreover, the observation that two very different para-
sites may have evolved similar mechanisms for manipu-
lating the host inflammatory response to their benefit,
raises the further possibility that parasite galectins may
provide potentially novel therapeutic targets.

Contact information: Dr Doug Jones, Moredun Research
Institute, Parasitology, Penicuik, UK
E-mail: Doug.Jones@moredun.ac.uk

P05.03

IN VIVO EFFECT OF VARIOUS
IMMUNOMODULATORS ON LPS-INDUCED
CYTOKINE GENE EXPRESSION IN MURINE
TISSUES ASSESSED BY REAL-TIME RT-PCR

Elzbieta Wyska, J Szymura-Oleksiak

Jagiellonian University, Faculty of Pharmacy, Department
of Pharmacokinetics and Physical Pharmacy, Cracow,
Poland

The aim of the study was to investigate the time course of
cytokine gene expression in liver and lungs of mice with
lipopolysaccharide (LPS)-induced septic shock and to
assess the effect of three different immunomodulatory
agents on cytokine mRNA levels in these tissues. Male
CD-1 mice were injected intraperitoneally with 50 mg/kg
LPS alone or concomitantly with an intravenous dose of
pentoxifylline (100 mg/kg), lisofylline (100 mg/kg) or
prednisolone (10 mg/kg). The tissues were harvested 0, 1,
4, 6, and 24 h following LPS administration and stored at -
808C. Relative quantification of tumor necrosis factor-
alpha (TNF-alpha), interleukin-1beta (IL-1beta), inter-
leukin-6 (IL-6), and interferon-gamma (IFN-gamma)
mRNA levels was performed by real-time RT-PCR. The
highest levels of cytokine mRNA were observed at 4 or 6
h after LPS administration, whereas the expression of
TNF-alpha and IL-1beta in lungs and IL-6 in liver
reached the peak values at 1h and then decreased
gradually. In addition, the LPS effects on cytokine
mRNA were more pronounced in liver when compared
to lungs. All administered compounds inhibited the LPS-
induced TNF-alpha mRNA expression (by up to approx-
imately 50%), whereas lisofylline significantly increased
IFN-gamma mRNA levels in both tissues at most inves-
tigated time points. For other cytokines, the observed
differences did not reached statistical significance. In
conclusion, with the exception of IFN-gamma, the time
course of cytokine mRNAs differed considerably
depending on the type of tissue. In the murine model of
LPS-induced septic shock, only TNF-alpha gene expres-
sion was suppressed by all compounds under investiga-
tion.

Contact information: Dr Elzbieta Wyska, Jagiellonian
University, Department of Pharmacokinetics, Cracow,
Poland
E-mail: mfwyska@cyf-kr.edu.pl
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ANGIOTENSIN-II INDUCES FRACTALKINE
EXPRESSION ON HUMAN ENDOTHELIAL
ARTERIAL CELLS

Maria Sanz(1), M Losada(1), C Company(1), C
Lope-Gines(1), L Piqueras(2), J Cortijo(3), E Morcillo(1)

University of Valencia Faculty of Medicine, Department of
Pharmacology, Spain
Research Foundation, University Clinic Hospital of
Valencia, Spain
Research Foundation, University General Hospital
Consortium of Valencia, Spain

The migration of leukocytes into inflamed tissues involves
a cascade of molecular events finely regulated by cell
adhesion molecules and chemokines. Fractalkine/
CX3CL1 (FR) is a membrane-bound chemokine that
functions as a mononuclear leukocyte chemoattractant
and as an adhesion molecule. Clinical studies and animal
disease models have shown that FR is also involved in the
pathogenesis atherosclerosis. We have demonstrated that
angiotensin-II (AII) has proinflammatory actions
inducing the initial attachment of mononuclear cells to
the arteriolar endothelium. In the present study we have
investigated whether AII can cause the synthesis and
expression of FR on human umbilical arterial endothelial
cells (HUAECs). HUAECs were stimulated with Ang-II
1 microM or with TNFalpha (20 ng/ml) for 1, 4 and 24 h.
FR was determined in the culture supernatants by
conventional sandwich ELISA. FR was only detected
after 4 h and 24 h stimulation with TNFalphafnwhereas
AII was unable to provoke the cleavage of the chemo-
kine. Semiquantitative RT-PCR analysis of HUAECs
showed increased FR mRNA expression in AII-stimu-
lated cells for 1 and 4 h. These effects were caused by the
interaction of AII with its AT1 receptor since they were
abolished by losartan (AT1 receptor antagonist).
TNFalpha also increased FR mRNA. Immunohistochem-
ical analysis of the cultured endothelial cells showed a
clear expression of FR in HUAECs stimulated with AII
or TNFalpha for 4 and 24 h. These results suggest that FR
could be a key chemokine in the selective adhesion of
mononuclear leukocytes to the arterial endothelium
elicited by AII.

Contact information: Dr Maria Sanz, University of
Valencia Faculty of Medicine, Department of
Pharmacology, Valencia, Spain
E-mail: maria.j.sanz@uv.es
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INVOLVEMENT OF PATTERN RECOGNITION
RECEPTORS IN THE INDUCTION OF
CYTOKINE SECRETION FROM HUMAN
KERATINOCYTES STIMULATED WITH
MALASSEZIA SPECIES

Yoshio Ishibashi, T Sugita, A Nishikawa

Meiji Pharmaceutical University, Department of
Immunobiology, Tokyo, Japan

The lipophilic yeast Malassezia is an exacerbating factor
in atopic dermatitis (AD).Among organisms of the
Malassezia species, M. globosa and M. restricta are
particularly dominant on the skin of AD patients. Our
previous study has demonstrated that human keratino-
cytes responded to the two Malassezia species with
different Th2-type cytokine profiles, i.e. M. globosa
induced IL-5, IL-10, and IL-13 secretion from the
keratinocytes, whereas M. restricta induced IL-4 secre-
tion.These findings suggest that M. globosa and M.
restricta play a synergistic role in triggering or exacer-
bating AD by stimulating the Th2 immune response.
Pattern recognition receptors (PRRs) of human kerati-
nocytes play an important role in the induction of
inflammatory and innate immune responses. In this
study, we assessed the role of PRRs for cytokine
production by human keratinocytes in response to
Malassezia species. Human keratinocytes were pretreated
with various anti-PRR monoclonal antibodies (mAbs)
and stimulated with M. globosa or M. restricta. Cytokine
secretion from keratinocytes was measured by using Fast
Quant ELISA kit. Exposure of human keratinocytes to
M. globosa and M. restricta resulted in enhanced
secretion of IL-5 and IL-4, respectively. The M. globosa-
induced increase in IL-5 secretion was inhibited by mAbs
against CD14 and CD91. In case of M. restricta, mAbs
against Toll-like receptor 2 (TLR2) and CD14 suppressed
significantly IL-4 secretion from keratinocytes. These
findings suggest that the distinct PRRs interactions with
fungal pathogen-associated molecular patterns (PAMPS)
are key factors in differential cytokine secretion from
keratinocytes stimulated with Malassezia species.

Contact information: Dr Yoshio Ishibashi, Meiji
Pharmaceutical University, Department of
Immunobiology, Tokyo, Japan
E-mail: yishibas@my-pharm.ac.jp
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INHIBITORY EFFECT OF PRUNUS YEDOENSIS
ON THE INFLAMMATORY CHEMOKINES (MDC
& TARC) IN HACAT KERATINOCYTES

Gyeoung-Jin Kang, H-J Lee, W-J Yoon, E-J Yang, S-S
Park, H-K Kang, E-S Yoo

Cheju National University, Department of Pharmacology,
Jeju, South Korea

Atopic dermatitis (AD) is a chronic, relapsing inflamma-
tory skin disease associated with allergy. MDC (macro-
phage-derived chemokine/CCL22) and TARC (thymus
and activation-regulated chemokine/CCL17) are Th2-
type cytokines, and it has been reported that serum
MDC and TARC levels are associated with AD disease.
In present study, we investigated the effect of Prunus
yedoensis Matsum barks on the inflammatory chemo-
kines (MDC and TARC) and Jak-STAT pathway in
HaCaT keratinocytes. As a result, EtOAc fraction and E5
sub-fraction inhibited the mRNA expression and protein
level of MDC and TARC in a dose-dependent manner.
Also, E5 sub-fraction showed inhibitory activity on the
STAT1 protein level. These results suggest that P.
yedoensis may have an anti-atopic activity by suppressing
the inflammatory chemokines (MDC & TARC).

Contact information: Mr Gyeoung-Jin Kang, Cheju
National University, Department of Pharmacology, Jeju,
South Korea
E-mail: izar0824@nate.com
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PROCESSING OF IL-1 FAMILY MEMBERS IS
KEY TO THEIR ACTIVITY.

Blair Renshaw, C Gabel, H Blumberg, J Towne, J Sims

Amgen, Seattle, Washington, USA

The IL-1 family now consists of 11 members, most of
which have assigned functions.There are 10 members of
the IL-1 receptor family (including the decoy receptor
type II IL-1R).Many of the IL-1 family members possess
neither a signal peptide nor an apparent prodomain, but
nevertheless manage to exit the cell.The IL-1 family
members IL-1F6, F8 and F9 signal through a complex of
the IL-1R family member RP2 in association with IL-1R
AcP to activate common inflammatory pathways.The
specific activity is is low, on the order of 1-10ug/ml
EC50.We have found that removal of a few N-terminal
amino acids from IL-1F5, F6, F8 and F9 can increase their
bioactivity approximately 1000-fold. The location of the
N-terminus leading to increased specific activity is quite
specific; removal of one more or one fewer amino acid
eliminates the effect.In addition, N-terminally truncated
IL-1F5 is capable of antagonizing signaling via IL-1Rrp2,
but full-length F5 is inactive.

Contact information: Mr Blair Renshaw, Amgen,
Inflammation, Seattle, WA, USA
E-mail: rblair@amgen.com
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ATTENUATION OF OBESITY-INDUCED
INFLAMMATORY RESPONSES AND INSULIN
RESISTANCE IN TR2 KNOCKOUT MICE FED A
HIGH-FAT DIET

Rina Yu(1), C-S Kim(1), T Kawada(2), B-S Kwon(1)

University of Ulsan, Japan
Kyoto University, Japan

Inflammation plays a pathogenic role in the development
of obesity-related complications such as type II diabetes
and atherosclerosis. Tumor necrosis factor alpha (TNFa)
is closely associated with the enhanced inflammatory
responses in obesity and the obesity-related pathologies.
TR2 (HVEM/TNFRSF14), which is a member of the
TNF receptor superfamily and the receptor for lympho-
toxins-related inducible ligand that competes for glyco-
protein D binding to herpesvirus entry mediator on T
cells (LIGHT/TNFSF14), is a potent mediator of inflam-
matory responses. The purpose of this study is to examine
the hypothesis that obesity-induced inflammatory
responses can be attenuated by inhibiting TR2 pathway.
C57BL/6 TR2 knockout mice and their wild- type control
were fed a high-fat diet for 12 weeks and the obesity
phenotypes were determined in the obese TR2 knockout
mice and the control. The obese TR2 mice fed a high-fat
diet elicited the attenuation of body weight gain and
insulin resistance relative to wild-type control mice.
Expression levels of inflammatory genes significantly
decreased in the adipose tissue of the obese TR2
knockout mice compared with those of the control. Our
results demonstrate that obesity-induced inflammatory
responses and insulin resistance can be attenuated in
obese TR2 knockout mice fed a high-fat diet.

Contact information: Professor Rina Yu, University of
Ulsan, Department of Food Science and Nutrition, Ulsan,
South Korea
E-mail: rinayu@ulsan.ac.kr
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EFFECT OF INSULIN ON ALLERGIC AIRWAY
INFLAMMATION

J Martins, C Campos, A Meyer-Pflug, W Cruz, Sonia
Jancar, P Sannomiya

University of S¼o Paulo, Brazil
University of S¼o Paulo

Objectives: The present study was undertaken to inves-
tigate the role of insulin on allergic airway inflammation.

Methods: Diabetic male Wistar rats (alloxan, 42 mg/Kg,
i.v.) and controls were sensitized with OVA (100 ag) and
Al(OH)3 (8 mg, s.c.) 10 days after alloxan or saline
injection. The animals were challenged 14 days later by
the intratracheal instillation of OVA (1 mg/0.4 mL). The
following analyses were performed 6 h thereafter: (a)
total and differential cell counts in bronchoalveolar

lavage (BAL) fluid; (b) quantification of TNF-alpha
and IL-1 beta in the BAL by ELISA; and (c) immuno-
histochemistry for P- and E-selectins on lung vessels.

Results: Compared to the control animals, diabetic rats
exhibited reduced number of neutrophils (90%) and
mononuclear cells (50%); reduced levels of TNF-alpha
(45%) and IL-1 beta (30%), and reduced P-selectin
expression (30%) in response to OVA challenge. These
abnormalities were corrected after treatment of diabetic
rats with a single dose of NPH insulin (4 IU, s.c.), 2 h
before OVA challenge. Although we did not find differ-
ences in E-selectin expression between diabetic rats and
controls, expression of this molecule was amplified by
insulin.

Conclusions: Data presented show that insulin controls
neutrophils migration during allergic airway inflamma-
tory possibly by modulation of TNF-alpha and IL-1 beta
production and selectin expression. Supported by
FAPESP and PRONEX.

Contact information: Dr Sonia Jancar, University of S¼o
Paulo, Department of Immunology - ICB, S¼o Paulo,
Brazil
E-mail: sojancar@icb.usp.br
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VITAMIN D ATTENUATES THE KERATINOCYTE
INFLAMMATORY RESPONSE TO TNF

Mor Miodovnik(1), R Koren(2), A Ravid(3)

(1) Felsenstein Medical Research Center, Sackler Faculty
of Medicine, Tel Aviv University; Israel
(2) Department of Physiology and Pharmacology, Sackler
Faculty of Medicine, Tel Aviv University, Israel
(3) Department of Cellular and Developmental Biology,
Sackler Faculty of Medicine, Tel Aviv University, Israel

Hormonally active vitamin D derivatives are beneficial in
the treatment of cutaneous inflammatory disorders,
particularly in psoriasis. Their anti-inflammatory effect
is usually attributed to inhibition of the activity of
infiltrating immune cells.We examined whether vitamin
D also interferes with the pro-inflammatory action of the
keratinocytes themselves. Human HaCaT keratinocytes
cultured in the absence of exogenous growth factors or
active mediators were exposed to TNF to simulate an
inflammatory challenge and their response was moni-
tored by assessing mRNA levels of the cytokine TNF, the
chemokine IL-8 and the adhesion molecule ICAM-1 by
real-time PCR. ICAM1 and IL-8 were induced rapidly
peaking after 2h, their mRNA levels increased again from
8h to reach a plateau between 16h to 24h after exposure
to TNF, whereas TNF mRNA levels increased steadily
between 2h and 24h. 24h pretreatment with Calcitriol, the
hormonal form of vitamin D, inhibited induction of IL-8
but did not affect that of ICAM-1 or TNF 2h following
exposure while calcitriol markedly inhibited the induction
of all 3 pro-inflammatory genes 16h after the TNF
challenge.Calcitriol inhibits the activation of Jun kinase
(JNK) and p38 by TNF. This action was mimicked by the
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JNK inhibitor SP600125 and the p38 inhibitor
SB203580.The combination of the two Inhibitors fully
reproduced the time and gene dependent modulatory
effect of calcitriol. We conclude that vitamin D attenuates
the active contribution of keratinocytes to cutaneous
inflammation and that this modulatory effect is explained
by inhibition of the JNK and p38 cascades.

Contact information: Ms Mor Miodovnik, Felsenstein
Medical Research Center, Rabin Medical Center,
Petah-Tikva, Israel
E-mail: mormio@gmail.com
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CELLULAR AND MOLECULAR MECHANISMS
OF ENDOGENOUS GLUCOCORTICOIDS ON
LEUKOCYTE MIGRATION

Danielle Maia de Holanda Cavalcanti(1), CM Lotufo(2),
P Borelli(1), ZS Ferreira(2), RP Markus(2), SHP
Farsky(1)

(1) Department of Clinical and Toxicological Analyses,
School of Pharmaceutical Sciences, University of S¼o
Paulo, Brazil
(2) Department of Physiology, Bioscience
Institute,University of S¼o Paulo, Braziil

Introduction: We showed that endogenous glucocorti-
coids (EG) control neutrophil mobilizations from the
bone marrow and peripheral compartment by modulating
the expression of L-selectin on segmented cells. Aims: We
evaluated the role of EG on endothelial cells (EC) and
the molecular mechanisms responsible for hormonal
actions in neutrophils and EC.

Methods: Neutrophils were collected from blood,
segmented leukocytes from femoral bone marrow and
EC were cultured from testis vessels. Cells were obtained
from adrenalectomized (ADX), RU 38486-treated, sham-
operated, vehicle-treated and non-manipulated (NM)
Wistar rats.

Results: Circulating neutrophils and segmented cells from
RU 38486-treated rats presented elevated and decreased
expressions of L-selectin vs cells from control animals,
respectively. The effects were not dependent on alter-
ations of L-selectin mRNA levels. EC from ADX animals
presented more ability to adhere neutrophils from NM
rats and enhanced mRNA levels and membrane expres-
sions of ICAM-1, VCAM-1 and PECAM-1. Participation
of the glucocorticoid cytosolic receptor(GCR) on these
effects was shown by similar results in cells from RU
38486 treated rats. NFkappaB translocation in neutro-
phils was equivalent in all groups of animals, but it was
enhanced in EC from ADX or RU 38486-treated rats.

Conclusions: Data show the participation of the GCR on
events involved in neutrophil mobilizations, but
NFkappaB transcription is only involved on EC.

Contact information: Ms Danielle Maia de Holanda
Cavalcanti, University of S¼o Paulo, Department of
Clinical & Toxicological Analyses, S¼o Paulo, Brazil
E-mail: dmaia@usp.br
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INTRACOLONIC ADMINISTRATION OF
CARBON MONOXIDE AMELIORATES ON
TRINITROBENZENE SULFONIC ACID-
INDUCED COLITIS IN RATS

Tomohisa Takagi(1), Y Naito(2), T Okuda(3), K
Mizushima(3), T Okayama(3), I Hirata(3), H Tsuboi(3),
T Suzuki(3), O Handa(1), S Kokura(1), N Yoshida (4), T
Yoshikawa(1,2,3)

(1) Kyoto Prefectural University of Medicine, Biomedical
Safety Science, Japan
(2) Kyoto Prefectural University of Medicine, Medical
Proteomics, Japan
(3) Kyoto Prefectural University of Medicine,
Inflammation and Immunology, Japan
(4) Kyoto Prefectural University of Medicine, Molecular
Gastroenterology and Hepatology, Japan

Background: Despite the inhalation of CO at high
concentrations had been considered as a toxic gas, the
inhalation of CO at low concentration has recently been
shown the cytoprotective and anti-inflammatory effect
against various animal models. However, it is unclear
whether the direct exposure of CO to the intestinal
inflamed mucosa is effective or not. In this study, we
investigated the therapeutic efficacy of the rectal CO
administration for rat colitis model.

Materials and Methods: Acute colitis was induced with
trinitrobenzene sulfonic acid (TNBS) in male Wistar rats.
CO(200ppm-10ml) was intrarectally administrated twice
a day after the induction of colitis. Rats were sacrificed at
3 days after the administration of TNBS. The distal colon
was removed, and the ulcer lesions were measured.
Thiobarbituric acid (TBA)-reactive substances and tissue-
associated myeloperoxidase (MPO) activity were meas-
ured in the colonic mucosa as indices of lipid peroxidation
and neutrophil infiltration, respectively. Moreover, we
evaluated the expressions of CINC-1 mRNA/protein and
p-p38 MAPK protein.

Results: The intracolonic administration of CO amelio-
rated TNBS-induced colonic ulceration. The increases in
TBA-reactive substances and MPO activity after TNBS
administration were both significantly inhibited by treat-
ment with CO. Moreover, the rectal administration of CO
significantly inhibited the increased expression of CINC-1
mRNA/protein and p-p38 MAPK protein after the
induction of TNBS-induced colitis.

Conclusions: The rectal administration of CO protected
from the intestinal inflammation in rats. Based on these
data, the beneficial effects of CO on the intestinal
mucosal injury may be attributed to its anti-inflammatory
properties.
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Contact information: Dr Tomohisa Takagi, Kyoto
Prefectural University of Medicine, Department of
Biomedical Safety Science, Kyoto, Japan
E-mail: takatomo@koto.kpu-m.ac.jp
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PRODUCTION OF ADIPOCYTOKINES AND
MORPHOPHYSIOLOGICAL ALTERATIONS IN
MESENTERIC ADIPOSE TISSUE INDUCED BY
EXPERIMENTAL COLITIS

Alessandra Gambero(1), M MarVstica(1), M Saad(2), J
Pedrazzoli Jr(1)

(1) S¼o Francisco University Medical School, Brazil
(2) State University of Campinas, Brazil

Recent studies have shown that adipocytes produce and
secrete several bioactive molecules like adipocytokines.
The adipose tissue can also present short and long-term
changes during inflammation and infectious pathologies.
In this study, the alterations of mesenteric and perinodal
mesenteric adipose tissue during experimental colitis
induced by repeated intracolonic TNBS instillations
were evaluated. The adipocyte size was measured after
collagenase digestion. The basal lipolysis (glycerol
release) and adipocytokine production was monitored
after short time culture of adipose tissue. The colitis
animals showed higher mesenteric fat mass (1.02+-0.06
and 0.78+-0.09 % of body weight for colitis and control,
respectively; p<0.05) in despite of the lower body weight.
The mesenteric adipocytes from colitis animals presented
reduced diameter (31.67+-0.28 and 35.69+-0.37 um for
colitis and control, respectively; p<0.01), higher basal
lipolysis (41.67+-6.89 and 18.77+-3.66 ug.mg-1 for colitis
and control, respectively; p<0.05) and TNF-alpha
production (8.64+-0.77 and 5.51+-0.86 ng.mg-1 for colitis
and control, respectively; p<0.05). Perinodal mesenteric
adipocytes presented normal diameters, higher basal
lipolysis (72.48+-15.38 and 25.96.77+-3.05 ug.mg-1 for
colitis and control, respectively; p<0.05), increased TNF-
alpha (46.34+-5.82 and 15.71+-2.15 ng.ml-1 for colitis
and control, respectively; p<0.01), leptin (400.41+-77.10
and 201.01+-52.01 pg.ml-1 for colitis and control, respec-
tively; p<0.05) and adiponectin production (15029+-2340
and 5918+-498 ng.ml-1 for colitis and control, respec-
tively; p<0.01). The mesenteric adipose tissue was
modified during the experimental inflammation, but
some alterations were site specific. Perinodal adipose
tissue retained the ability to produce anti-inflammatory
and pro-inflammatory cytokines, while mesenteric
adipose tissue only the pro-inflammatory one.

This work was financially supported by FAPESP.

Contact information: Dr Alessandra Gambero, S¼o
Francisco University Medical School, Clinical
Pharmacology and Gastroenterology Unit, BraganÅa
Paulista SP, Brazil
E-mail: alessandragambero@saofrancisco.edu.br
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THE ROLE OF P38 MAPK IN THE DSS MOUSE
MODEL OF INFLAMMATORY BOWEL DISEASE

Kathrine Abell, T Gonzales, T Thormann

Discovery, LEO Pharma, Ballerup, Denmark

Inflammatory Bowel Disease (IBD) is a group of chronic
inflammatory disorders of the intestine. The role of the
pro-inflammatory p38 MAPK signalling cascade in the
pathogenesis of IBD is highly controversial. We therefore
aimed to investigate the role of p38 MAPK in Chronic
Dextran Sodium Sulfate (DSS) induced colitis, an exper-
imental model of IBD. Chronic intestinal inflammation
was induced by oral cyclic administration of 3 % DSS in
SJL mice. Clinically, the DSS treatment produced
episodes of colitis manifested by diarrhoea, gross intes-
tinal bleeding, marked loss of body weight, and short-
ening of the colon. At the molecular level, this was
accompanied by an up-regulation of TNFa, IL-1Z, IL-6,
IL-17, KC, Cox-2, IgG heavy chain, and phospho-Stat3 in
the DSS treated mice.The clinical and molecular features
described above recapitulate findings reported in human
IBD. In order to assess the role of p38 MAPK, the
activation of the p38 MAPK signalling cascade was
analysed by Western blot analysis. The expression and
phosphorylation levels of both p38 MAPK and of MK2
and HSP27, two down-stream targets, were not increased
in DSS treated animals compared to controls. LEO 15520,
a potent inhibitor of p38 activity in vivo, was dosed as pre-
treatment and after completion of DSS treatment. Pre-
treatment had a deteriorating effect on all measured
cytokines, whereas treatment after disease induction had
no effect on any measured parameters. Collectively, these
results strongly suggest that the p38 kinase pathway only
plays a minor role, if any, in the DSS model.

Contact information: Ms Kathrine Abell, LEO Pharma,
Department of Biochemistry & Cell Biology, Ballerup,
Denmark
E-mail: kathrine.abell@leo-pharma.com
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DENDRITIC CELL:T CELL INTERACTIONS AND
P38 MAPKINASE INHIBITION

Michael Seed(1), E Johnson(1), M Burnet(2), V Holan(3),
S Laufer(4)

(1) William Harvey Research Institute, London, UK
(2) Synovo GmbH, Germany
University of Prague, Czech Republic
(3) University of TDbingen, Germany

p38 MAP kinase inhibitors are potential treatments for
inflammatory bowel disease and rheumatoid arthritis. p38
mediates TNFa synthesis, and p38 inhibition in dendritic
cells (DCs) has positive and negative results, depending
on time, place and differentiation state. We investigated
p38 in DC antigen presentation by mixed lymphocyte
reaction (MLR). C57Bl6 bone marrow (BM) or spleen

PostersInflamm.Res., Supplement 3 (2007) S433



(Sp) were GMCSF differentiated, DCs purified through
Gr1+ cell depletion, and spleen Tcells isolated by pan
Tcell negative selection. SpDCs or BMDCs were stimu-
lated +/- 100ng/ml LPS. For MLR, Balb/c Tcells were
added for 5 days. Cells were incubated with SB203580 (4-
(4-Fluorophenyl)-2-(4-ethylsulfinylphenyl)-5-(4-pyri-
dyl)1H-imidazole, SB) or ML3403 ((RS)-{4-[5-(4-Fluoro-
phenyl)-2-methylsulfanyl-3H-imidazol-4-yl]pyridine-2-
yl}-(1 -phenylethyl)amine, ML) and washed prior to LPS
stimulation (BMDCs) or cell mixing (T Cells). 3H-
thymidine incorporation was measured, cell viability by
MTTassay, TNFa and IL-12 production by ELISA. MLR
Tcell proliferation inSpDCs or BMDCs was inhibited by
SB (IC50 SpDC 0.06mM, BMDC 1.0mM) and ML (IC50
SpDC 0.03mM, BMDC 0.03mM). Preincubation with DCs
had no effect, despite reduced LPS stimulated IL-12 and
TNFa synthesis by SB (IC50 IL-12 1.2mM, TNF 0.16mM)
and ML (IC50 IL-12 0.9mM, TNF 0.11mM). Preliminary
data shows that preincubation of T cells with SB and ML
modifies the MLR response. p38 plays a role in the
interaction of DCs and T cells in antigen recognition.
However, pre-incubation of drugs with DCs was ineffec-
tive. The role of T cell p38 MAPK in the MLR is under
investigation. p38 inhibitors may possess disease modi-
fying properties because of reduced Tcell antigen reac-
tivity to DC antigen presentation.

Contact information: Dr Michael Seed, William Harvey
Research Institute, Department of Experimental
Pathology, London, UK
E-mail: m.p.seed@qmul.ac.uk
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P38 MAP KINASE INHIBITOR PRODRUGS
TROPIC FOR MACROPHAGES AND
NEUTROPHILS EXERT ENHANCED
ANTI-INFLAMMATORY ACTIVITY IN IBD AND
COLLAGEN INDUCED ARTHRITIS MODELS

Jan-Hinrich Guse(1), M Burnet(1), S Luik(2), S
Laufer(2), M Seed(3), V Holan(4), S Fiorucci(5)

(1) Synovo GmbH, TDbingen, Germany
(2) University of TDbingen, Germany
(3) William Harvey Institute, London, UK
(4) University of Prague, Czech Republic
(5) University of Perugia, Italy

In vivo anti-inflammatory activity of certain p38 kinase
inhibitors is limited by bioavailability. However, it is
possible that they may be useful in the therapy of IBD
should it be possible to mediate there uptake in and
around bowel lesions. We reasoned that activity could be
especially increased if drug physical properties were
altered to allow preferential partition into macrophages
and neutrophils (WBC) associated with lesions. We
prepared prodrugs of p38 inhibitors and screened them
using whole human blood, murine spleenocytes and
peritoneal macrophage. Pharmacologically inert macro-
cycle (azilide) conjugates were assessed for enhanced
efficacy in murine collagen induced arthritis either
therapeutically (after onset of signs) or prophylactically
(2 d post boost) or in a DSS or TNBS model of IBD in the

mouse. In both types of models, the prodrugs achieved
improved suppression of arthritis and inflammatory score
in colon sections at tolerated doses with optimal activity
at 15mmolkg-1d-1. We propose that the prodrugs increase
efficacy via improved pharmacokinetics partly related to
biased disposition of the prodrug toward immune cells.

Contact information: Dr Jan-Hinrich Guse, Synovo
GmbH, Chemistry Department, TDbingen, Germany
E-mail: jhg@synovo.com
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CORTICOSTEROIDS TREATMENT IN SEVERE
ACUTE PANCREATITIS

Serge Chooklin, I Bihalskyy

Medical University, Department of Surgery, Lviv, Ukraine

Despite the potent anti-inflammatory and immunosup-
pressive properties of glucocorticoids its applying in the
management of severe necrotizing pancreatitis is still
controversial. The plasma levels of interleukins (IL-8, IL-
18) and adhesion molecules (E-selectin and ICAM-1)
were measured in 36 patients with necrotizing pancrea-
titis. The measurement was performed immediately after
admission, at the 3, 7, and 14 day. All patients were
divided on two groups: first group compiled 20 patients,
in which dexamethasone (16 mg/day during 7-8 days) was
applied in the complex management of acute pancreatitis,
and control group – 16 patients that did not receive
corticosteroids. All patients received the initial therapy.
The increased levels of IL-6, IL-8, IL-18, ICAM-1, and E-
selectin were noted in both groups of patients at the time
of admission. The gradually increase of all proinflamma-
tory mediators plasma levels up to seventh day was noted
in patients of the control group. Its levels clear correlated
with the severity of MODS and spreading of necrotic
processes confirmed by CT. Starting from the third day
the gradually decrease of mediators levels were noted in
the patients of the first group. The incidence of contam-
ination of necrotic foci had no difference in both groups
of patients. The ability of glucocorticoids to inhibit
expression of proinflammatory mediators due to the
glucocorticoids-mediated repression of NF-kappa B
pathway provide the pathogenetic substantiation for the
applying of glucocorticoids in the complex management
of necrotizing pancreatitis.

Contact information: Dr Serge Chooklin, Medical
University, Department of Surgery, Lviv, Ukraine
E-mail: chooklin_serge@hotmail.com
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P06.07

T CELL SPECIFIC OVEREXPRESSION OF
GATA-3 PROTECTS AGAINST SEVERE JOINT
INFLAMMATION DURING EXPERIMENTAL
ARTHRITIS

JP van Hamburg(1), A-M Mus(1,2), M de Bruyn(1), P
Asmawidjaja(1,2), L de Vogel(1,2), R Hendriks(1), Erik
Lubberts

(1) Erasmus Medical Center, Department of
Rheumatology, Rotterdam, The Netherlands
(2) Erasmus Medical Center, Department of Immunology,
Rotterdam, The Netherlands

The objective of this study was to examine whether T cell
specific overexpression of the Th2 transcription factor
GATA-3 can inhibit Th1/Th17 cell mediated experi-
mental mBSA arthritis. mBSA-immunized wild type
mice developed joint inflammation which gradually
increased in time with a maximum at day 7. At day 1, T
cell specific GATA-3 tg mice did not show any difference
in arthritis score compared to wild type mice. However, at
day 7, wild type mice had developed severe joint
inflammation having the maximum arthritis score. In
contrast, GATA-3 tg mice showed only mild joint
inflammation, suggesting that T cell specific overexpres-
sion of GATA-3 protects against development of severe
joint inflammation. FACS analysis revealed low levels of
IL-17 +/IFN-gamma- cells in wild type as well as in
GATA-3 tg mice at day 1. As expected, IL-4 positive cells
were higher in GATA-3 tg mice compared with wild type
mice. Interestingly, at day 7, the percentage of IL-17 +/
IFN-gamma- cells were markedly increased in wild type
mice but not in GATA-3 tg mice, suggesting prevention of
Th17 expansion under GATA-3 overexpression in vivo.
These data revealed that T cell specific overexpression of
the Th2 transcription factor GATA-3 protects against
progression of severe joint inflammation during mBSA-
induced arthritis. Furthermore, IL-17 +/IFN-gamma-
cells play a critical role in the progression of joint
inflammation in this model and GATA-3 overexpression
in T cells prevents expansion of the IL-17 +/IFN-gamma-
T cell subset.

Contact information: Dr Erik Lubberts, Erasmus Medical
Center, Department of Rheumatology, Rotterdam, The
Netherlands
E-mail: e.lubberts@erasmusmc.nl

P06.08

PROTEOME PROFILE IN PRETERM INTESTINE
FOLLOWING NECROTIZING ENTEROCOLITIS
(NEC)

Pingping Jiang(1), PT Sangild(2), T Thymann(2), HH-Y
Ngai(1), W-H Sit(1), K-L Chan(3), JM-F Wan(1)

(1) The University of Hong Kong, Department of Zoology,
Hong Kong, PR China
(2) Royal Veterinary and Agricultural University,
Department of Human Nutrition, Frederiksberg, Denmark
(3) The University of Hong Kong, Department of Surgery,
Hong Kong, PR China.

Necrotizing enterocolitis (NEC) is a severe intestinal
inflammatory disease for which the disease etiology and
progression remain unclear. Preterm delivery and enteral
milk formula feeding are factors predisposing to NEC. To
understand the pathophysiology of NEC, two-dimen-
sional gel electrophoresis (2D PAGE) proteomic
approach was applied in studying changes in intestinal
protein pattern in preterm piglets with spontaneous NEC
occurring in response to 2 days of parenteral feeding
followed by 1 day of enteral formula feeding. The
intestinal proteomes of pigs with clinical symptoms of
NEC (n = 3) were compared with corresponding pigs
remained healthy (n = 4). SyproRuby staining was used
and differently expressed proteins were identified by
MALDI-TOF MS or MALDI-TOF/TOF MS. The
proteins with significantly different expression between
NEC and healthy pigs involve in energy metabolism
(sorbitol dehydrogenase, mitochondrial aldehyde dehy-
drogenase 2 and Chain A, Medium-Chain Acyl-Coa
Dehydrogenase with 3-Thiaoctanoyl-Coa etc.), inflamma-
tion (peptide-binding protein 74 (PBP74) and snail
homolog 3), signal transduction proteins (thyroid
hormone binding protein precursor, PARK7 protein and
chain B, structure of the rho family GTP-binding protein
cdc42 in complex with the multifunctional regulator
RhoGDI etc.) and anti-oxidation (manganese-containing
superoxide dismutase(SOD)). These data underscore the
significant impact of intestinal proteomics in unraveling
NEC pathophysiology and biomarker discovery.

Contact information: Mr Pingping Jiang, The University
of Hong Kong, Department of Zoology, Hong Kong, PR
China
E-mail: gppjiang@hkusua.hku.hk

P07.01

SYSTEMIC MARKERS OF DISEASE IN ANIMAL
MODELS OF INFLAMMATION

H Ajell, A-H Jansson, C Eriksson, Lotte Martoft

AstraZeneca, Biological Sciences, Lund, Sweden

In early clinical trials of COPD, LPS provoked pulmonary
inflammation is monitored in healthy individuals. Due to
difficulties in retrieving multiple sputum samples,
systemic markers such as temperature and IL1b in
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blood are used to monitor the progression of inflamma-
tion. The aim of our study were to investigate systemic
markers of disease in a rat model of LPS induced
pulmonary inflammation to provide a link between pre-
clinical in vivo research and early clinical research.
Animals were exposed to bacterial lipopolysacharide
(E.coli 026:B6) by inhalation. The lungs were lavaged 6
hours post provocation and the level of cell influx was
determined. Relevant mediators of acute pulmonary
inflammation were analysed with standard ELISA tech-
nology in bronchoalveolar lavage fluid and in blood. In
addition, measurement of changes in body temperature
were performed at different time-points post provocation
in order to monitor the systemic inflammatory responses
to the local pulmonary inflammation manifested as
alteration in body-temperature. Results showing the
effects of LPS challenge on local and systemic parameters
will be presented and the possible link to LPS responses
in man discussed.

Contact information: Dr Lotte Martoft, AstraZeneca,
Department of Biological Sciences, Lund, Sweden
E-mail: lotte.martoft@astrazeneca.com

P07.02

NON-INVASIVE STANDARDIZED TECHNIQUES
FOR MURINE RESPIRATORY MODELS

M Andersson, A Smailagic, C Jacobson, Lotte Martoft

AstraZeneca, Biological Scienses, Lund, Sweden

Pulmonary inflammation models are widely used in
pharmacological research. However, provocations and
treatments aimed directly at the lung are often invasive
which limits the possibility to perform repeated admin-
istrations of test agents and compounds. Also, results
derived from bronchioalvelar (BAL) fluid are subject to
variability if the retrieval techniques are non stand-
ardized. Here we describe a non-invasive standardized
method for retrieval of BAL fluid to be used in mice. We
present the characterisation of these techniques using the
inflammatory response to LPS and propose that this non
invasive method can be used to refine LPS and other
challenge models. The objectives were to evaluate the
dynamic response after a single intra-tracheal adminis-
tration of of 5mg (50ml/animal) of LPS (P.aeruginosa) to
C57BL/6J mice. Control animals received a single dose of
sterile 50ml 0.9% saline/animal. The mice were termi-
nated 4, 24, 48, 72 and 96h after instillation using a non
invasive and operator independent lavage technique.
Results showing the effects of single LPS challenge on
BAL parameters, excised lung gas volume and lung
weight will be presented showing reliable dynamic
responses. These techniques open the possibility to run
repeated treatments and chronic provocations and are not
subject to variability from BAL fluid retrieval.

Contact information: Dr Lotte Martoft, AstraZeneca,
Department of Biological Sciences, Lund, Sweden
E-mail: lotte.martoft@astrazeneca.com

P07.03

OSTEOGENIC POTENTIAL IS PRESERVED IN
BONE MARROW CELLS FROM RATS WITH
COLLAGEN-INDUCED ARTHRITIS

Takuji Kizawa, T Tomita, C Higuchi, H Yoshikawa

Osaka University Graduate School of Medicine,
Department of Orhtopaedic Surgery, Osaka, Japan

Objectives: Because of their ability to proliferate and
produce a mineralized matrix in vitro and in vivo,
marrow-derived stromal cells (MSCs) are a promising
cell source in bone tissue engineering. However, infor-
mation of osteogenic potential of MSCs in RA remains
unclear. In this study, we compared the number, and the
proliferative, osteoblast differentiative characteristics of
MSCs between CIA and healthy rats.

Methods: Marrow cells were isolated from the femora of
CIA rats and healthy donors, and cultured in differ-
entiation media. After 14 day, the number of total CFU-f
and ALP positive CFU-f was counted. The expression of
bone matrix genes in MSCs, cultured in differentiation
media, was examined by real-time PCR at days 2, 7 and
14. After 7 and 14 days, ALP activity was measured. After
14 and 21 days, Alizarin red stain was performed.

Results: The number of CFU-Fs per femur increased in
CIA rats compared with healthy donors. There was no
significant difference in colony-forming efficiency (CFU-
Fs per MNCs) and in the percentage of ALP positive
CFU-Fs between CIA rats and healthy donors. The
proliferation ability of MSCs was similar between CIA
rats and healthy donors. There was no significant differ-
ence in the expression of bone matrix genes, in ALP
activity and in matrix mineralization between CIA rats
and healthy donors at any of the time points.

Conclusions: Our study showed that the number and
proliferation, osteoblast differentiation potential were
maintained in marrow-derived stromal cells from CIA
rats compared with healthy donors.

Contact information: Dr Takuji Kizawa, Osaka University
Graduate School of Medicine, Department of Orhtopaedic
Surgery, Osaka, Japan
E-mail: t-kizawa@umin.ac.jp

P07.04

EVALUATION OF THE HUMAN PSORIASIS
XENOGRAFT SCID MOUSE MODEL FOR
TOPICAL TREATMENT: ANTI-PSORIATIC
EFFECT OF DAIVONEXE/DOVOBETE AND
BETAMETHASONE.

Lars Svensson(1), S Kamp(2), T Dam(2), K Kemp(1), T
Petersen(1)

(1) LEO-Pharma, Ballerup, Denmark
(2) Roskilde Hospital, Denmark
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The human psoriasis xenograft SCID mouse model is one
of the most accepted and well characterized models for
screening of novel anti-psoriatic compounds. The model
has primarily been applied for testing novel treatment
principles via systemic or intradermal administration
routes. In order to evaluate the model for topical
treatment, psoriatic keratome biopsies were grafted to
immune-deficient SCID mice. Transplanted mice were
treated with DaivonexQ/DovobetQ (Calcipotriol) and
BMS (Betamethasone). The results show a strong anti-
psoriatic efficacy after treatment with BMS (epidermal
thickness reduced by 68%). Treatment with DaivonexQ/
DovobetQ also showed an anti psoriatic effect with a 31%
reduction in epidermal thickness. Serum did not contain
test compounds, indicating that the observed effect were
not due to systemic exposure. The observed effects are in
concordance with clinical results of treatment of psoriasis.
It is concluded that the model is useful for testing topical
treatments.

Contact information: Dr Lars Svensson, LEO Pharma,
Pharmacological, Ballerup, Denmark
E-mail: lars.svensson@leo-pharma.com

P07.05

METABOLIC PROGRAMMING INDUCED BY
PROTEIN DEFICIENCY DURING EARLY
LACTATION AFFECT THE INNATE IMMUNITY
IN ADULT OFFSPRING

Christina Barja-Fidalgo, S Vargas da Silva, E Garcia
Souza, A Moura

Universidade do Estado do Rio de Janeiro, Brazil

We have demonstrated that adult rats offspring of dams
submitted to protein restriction during early lactation,
presented impaired acute immune responses probably
related to an imbalance in glucocorticoids and insulin
secretion (Barja-Fidalgo; Inflamm Res 52 (11): 470-6,
2003). Here, we evaluated the innate immunity mediated
by neutrophils and host defense against infection in adult
rats offspring of dams fed with either a protein free diet
(UN-Group) or 22% protein diet (C-Group) during the
first 10 days of lactation. UN rats showed lower number
of blood PMN, though no difference in bone-marrow
neutrophils number was observed. Blood neutrophils
from UN-group presented a significantly reduced phag-
ocytic activity against opsonized zymosan, constitutively
expressed iNOS and spontaneously produced O2-, NO
and TNF-alpha. In vivo treatment with LPS, at non-lethal
doses, significantly increases TNF-alpha and superoxide
production by neutrophils, compared with controls. LPS
increased NO production by neutrophils from both
groups, inducing iNOS expression in control cells, but
no further increase in iNOS expression in UN rats.
Nucleare NF-kB is constitutively augmented in UN rats.
UN animals presented a higher survival rate in a model of
CLP-induced severe sepsis. These results indicate that a
metabolic programming induced during early lactation
affects the innate immune responses in adult rats, which
are unable to properly mount an inflammatory response,
may predispose to chronic diseases in adult life.

Supported by: SR-2-UERJ; CNPq; CAPES; IFS

Contact information: Dr Christina Barja-Fidalgo,
Universidade do Estado do Rio de Janeiro, Department of
Pharmacology, Rio de Janeiro, Brazil
E-mail: barja-fidalgo@uerj.br

P07.06

A PSORIASIS-LIKE CUTANEOUS
INFLAMMATION IN K14/VEGF-TRANSGENIC
MICE IS CHARACTERISED BY EPIDERMAL
HYPERPLASIA AND PRONOUNCED
INFILTRATION OF T-CELLS IN THE SKIN

Henning Hvid, L Svensson, PH Kvist, K Kemp, TK
Petersen

LEO Pharma, Ballerup, Denmark

Transgenic mice over-expressing vascular endothelial
growth factor (VEGF) in the epidermal basal layer
under the human keratin 14 (K14) promoter have
previously been reported to develop a psoriasis-like
inflammatory condition in the skin. Important hallmarks
of psoriasis are epidermal hyperplasia in association with
infiltration of T-cells in the dermis and epidermis and also
increased dermal angiogenesis. The aim of this study was
to describe the epidermal hyperplasia and the infiltration
of the skin with T-cells in transgenic K14/VEGF mice. We
induced a cutaneous inflammation in the ear skin by
repeated topical treatments with 12-O-tetradecanoyl-
phorbol-13-acetate (TPA), in order to investigate the
inflammatory response. The in vivo pharmacological
effect of topical treatment with a number of reference
compounds, including betamethasone-17-valerate, was
also investigated. The ear thickness was significantly
increased in transgenic animals compared to wild type
animals following TPA-induction. The epidermal thick-
ness measured in histological sections of biopsies from the
ear skin was also significantly increased in transgenic
animals. Furthermore, increased dermal vascularisation
was observed in the histological sections of the ear skin. A
marked infiltration with CD3-positive cells was observed
in both dermis and epidermis, and this was highly
correlated with the increase in epidermal thickness.
Finally, topical treatment with betamethasone-17-valerate
significantly reduced the ear swelling and epidermal
thickness. We conclude that over-expression of VEGF
in the epidermal basal layer plays an important role in
skin inflammation and for the development of important
psoriatic hallmarks. The model may furthermore be used
as an in vivo screening tool for novel anti-psoriatic
compounds.

Contact information: Mr Henning Hvid, LEO Pharma,
Department of Pharmacology, Ballerup, Denmark
E-mail: henning.hvid@leo-pharma.com
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INTRATRACHEAL INSTILLATION OF
PROTEINASES CAUSE DEGRADATION OF
COLLAGEN AND ELASTIN IN A RAT ACUTE
LUNG INJURY MODEL

Harbans Lal, K Ekholm, K Thim, J Esfandyari, H
Lindberg, C Lindberg, P-O _nnervik

AstraZeneca R&D, Lund, Sweden

In this study we have examined markers of lung injury
(haemoglobin) and matrix degradation (hydroxyproline
and desmosine) in bronchoalveolar (BAL) fluids after i.t.
instillation of human neutrophil elastase (HNE) or
human matrix metalloprotease (hMMP12) in a rat acute
lung injury (ALI) model. Rats (200g-250g) were anaes-
thetised and a single dose of HNE (286 mg/kg) or
hMMP12 (100-125 mg/kg) was instilled. After 2-24hrs,
animals were terminated and the BAL fluid was analysed.
Results showed that 4hr after HNE instillation, haemo-
globin, hydroxyproline and desmosine levels were signifi-
cantly increased as compared to controls (Table 1).

Human MMP12 caused a significant increase in haemo-
globin (4160 � 1190mg, P< 0.01, n=10) vs. controls (49�
23mg, n=4). Desmosine was significantly increased 24hr
after instillation of hMMP12 (0.17� 0.02 pmol, P< 0.01,
n=10) vs. controls (0.11 � 0.005 pmol, n=4). In contrast
to HNE, hMMP12 produced no significant increase in
hydroxyproline. In summary, airway instillation of HNE
and hMMP12 have a fast onset in inducing haemorrhage
but may have a different onset for elastolytic activities
and may also differentially degrade elastin and collagen
in an ALI model.

Contact information: Dr Harbans Lal, AstraZeneca R&D
Lund, Department of Biological Sciences, Lund, Sweden
E-mail: Harbans.Lal@astrazeneca.com

P07.08

GENETIC INFLUENCE OF CHROMOSOME 6
AND 14 FRAGMENTS ON COLLAGEN-INDUCED
ARTHRITIS IN MICE

Marjan Popovic, E Ahlqvist, R Holmdahl

Medical Inflammation Research, Department of
Experimental Medical Science, Lund, Sweden

Collagen-induced arthritis (CIA) in mice is a model for
rheumatoid arthritis- a chronic autoimmune inflamma-

tory disease in humans. Linkage analysis is found to be a
good way to determine locations of quantitative trait loci
(QTL) using strains that differ in their susceptibility to
CIA. Earlier results from F2 intercross mice between the
highly susceptible strain DBA/1 and the relatively
resistant strain B10.Q (both expressing the arthritis
susceptible MHC class II gene Aq ) in a genome wide
scan revealed a QTL on chromosome 6. Subsequent
analysis of various fragments in these mice revealed a
locus on Chromosome 14 associated with CIA. To clarify
the possible role of T cell receptor ? (TCR) on
Chromosome 14, and TCR polymorphisms on Chromo-
some 6, congenic strains have been established and
intercrossed making a partial advanced intercross line
(PAI). The PAI mice have been bred for more then 6
generations and contained several recombinations. These
6 x 14 bicongenic mice have been tested for CIA
susceptibility, and results indicated that both TCR loci
are associated with arthritis and autoimmunity as defined
by the level of anti-CII IgG antibodies. Results from the
subgroups of different monocongenic strains made from
PAI showed to have modulating effect both on disease
curves and anti-CII IgG antibody levels. The project is
directed towards positional cloning of genes in minimal
fragments isolated in congenic strains derived from the 6
x 14 PAI.

Contact information: Mr Marjan Popovic, Medical
Inflammation Research, Department of Experimental
Medical Science, Lund, Sweden
E-mail: marjanpop77@yahoo.co.uk

P07.09

FUNCTIONAL CHARACTERIZATION OF
GIMAP5

Ulla Dalberg, H Markholst, L Hornum

Hagedorn Research Institute, Novo Nordisk, MBløv,
Denmark

Background and aims: The diabetes-prone BB (BBDP)
rat spontaneously develops insulin-dependent diabetes
resembling type 1 diabetes (T1D) in man. The BBDP rat
is T-cell lymphopenic with a profound lack of regulatory
T cells. The recent thymic emigrants in BBDP rapidly
undergo apoptosis unless rescued from apoptosis by TCR
stimulation. The increase in apoptosis is due to a frame-
shift mutation in Gimap5 which causes a severe trunca-
tion of the protein. The mutation is the strongest genetic
factor for rat T1D. We aim to detect how Gimap5 affects
the lifespan of T cells.

Table 1.

Control HNE

Haemoglobin (mg) 102 � 26 1460 � 98***
Hydroxyproline (nmol) 10 � 0.6 28.2 � 1.6***
Desmosine (pmol) 0.65 � 0.05 15.5 � 3.2**

**p<0.01, *** p<0.001 vs saline controls (n= 6-12)
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Methods: Experiments were performed with C58 cells (a
rat T-cell line), Jurkat cells and human primary T cells
purified from blood. Apoptotic cells were detected by
Flow Cytometry as AnnexinVpos/7AADneg cells.

Results: Overexpression in C58 cells of both wt Gimap5
and Gimap5 with the BBDP mutation causes an increase
in apoptosis -the latter with a very rapid onset. Reduction
of human Gimap5 by RNA-interference in Jurkat cells
did not affect the number of apoptotic cells. Overexpres-
sion of human Gimap5 causes apoptosis in Jurkat cells
and primary naYve T cells but not in activated T cells.
Finally, Gimap5-mRNA is upregulated in in vitro acti-
vated human primary T-cells (detected by RT-PCR).

Conclusions: Based on the phenotype of the BBDP, rat
Gimap5 was expected to be anti-apoptotic. However, we
report here that overexpression of both mutated and wt
Gimap5 causes rapid death of the cells. This suggests that
Gimap5 is pro-apoptotic. The results with human wt
Gimap5 support this Conclusion:

Contact information: Mrs Ulla Dalberg, Novo Nordisk,
Hagedorn Research Institute,, MBløv, Denmark
E-mail: unqa@novonordisk.com

P07.10

INTERLEUKIN-8 AUGMENTS CD38 EXPRESSION
AND FUNCTION IN HUMAN DETRUSOR
MUSCLE LEADING TO INCREASED
CYTOSOLIC FREE CALCIUM AND
RELAXATION BY CYCLIC-ADP-RIBOSE

Kirsten Bouchelouche(1), J Nordling(2), P
Bouchelouche(1)

(1) Smooth Muscle Researc Center, Køge Hospital.
University of Copenhagen, Køge, Denmark
(2) Department of Urology, Herlev Hospital, University of
Copenhagen, Herlev, Denmark

Recently, much focus has been on the cellular CD38/
cADPR signaling system during inflammatory processes.
The CD38/cADPR system has been shown to be regu-
lated by interferon, estrogen and the proinflammatory
cytokine IL-8. To our knowledge, the expression and
function of the CD38/cADPR signaling system in the
human detrusor muscle have not been described. CD38
protein expression in cultured (explant technique) human
detrusor smooth muscle cells (HDSMC) was demon-
strated by western blot (WB) and confocal microscopy
(CM). Cytosolic free Ca2+ concentration ([Ca2+]i) in
HDSMC and isometric force in human detrusor strips
were measured by spectrofluorometry and myograph
technique, respectively. WB and CM showed that
HDSMC expressed cell surface CD38 which could be
upregulated by IL-8 (20 ng/ml). In HDSMC briefly
activated with IL-8 (20 ng/ml) cADPR induced a rapid,
transient dose-dependent increase in [Ca2+]i. Cyclic
ADPR–mediated Ca2+ increase was greatly reduced in
Ca2+ free medium suggesting Ca2+ entry as well as
Ca2+ release. Cyclic ADPR –elicited Ca2+ increase was
mimicked by 3-deaza-cADPR, and blocked by 8-bromo-

cADPR, a cADPR antagonist, but not by nifedipine or
verapamil. In the presence of IL-8, cADPR caused
concentration-dependent relaxations of detrusor muscle.
We report for the first time that 1) HDSMC express cell
surface CD38, 2) the expression and function of CD38 are
augmented by IL-8, 3) externally added cADPR elicited a
rapid, IL-8 –dependent, and 8-bromo-cADPR- inhibit-
able Ca2+ mobilization, 4) cADPR induces relaxation of
human detrusor muscle. The study indicates a role of
CD38/cADPR in human urinary bladder inflammation.

Contact information: Dr Kirsten Bouchelouche, Smooth
Muscle Research Center, Køge Hospital, University of
Copenhagen, Køge, Denmark
E-mail: bouchelouche@mail.tele.dk

P07.11

ANTI-INFLAMMATORY EFFECT OF A SEN
MIAO SAN AND LINGZHI FORMULATION
(MIAO LIN) IN ADJUVANT-INDUCED
MONOARTHRITIC RATS

KO Wai Man, LAM Fu Yuen

The Chinese University of Hong Kong

Miao Lin is a formulation of Sen Miao San and Lingzhi
that consists of Cortex Phellodendri, Atractylodisa
Rhizoma, Radix Achyranthis Bidentatae, and Gano-
derma lucidum. These ingredients are reported to have
anti-inflammatory and analgesic effects. In this study, we
have investigated the anti-arthritic property of Miao Lin
in an animal model of arthritis induced by unilateral
injection of FreundHs complete adjuvant (FCA) into rat
knees. Contents of the Miao Lin capsules were dissolved
in saline and administered to the rats daily by intra-
peritoneal or oral route for 7 days before induction of
arthritis and 7 days after. Extension angle, size and blood
flow of the rat knee joints were measured to give indexes
of algesia, oedema, and hyperaemia, respectively. Assess-
ments of the extent of cell infiltration, tissue proliferation,
and erosions of cartilage and bone provided additional
indexes of the arthritis condition. Single unilateral
injection of FCA into rat knees produced significant
oedema, algesia, hyperaemia, immune cell infiltration,
synovial tissue proliferation, and erosions of cartilage and
bone in the ipsilateral knees compared with the contrala-
teral saline-injected knees. Intra-peritoneal injection of
Miao Lin (50 mg/kg/day) suppressed oedema, pain and
hyperaemia in the inflamed knees, and oral administra-
tion (500 mg/kg/day) suppressed oedema and hyper-
aemia. Histological examination showed that both routes
of administrations of Miao Lin reduced immune cell
infiltration and erosions of cartilage and bone, and intra-
peritoneally administered Miao Lin also attenuated
synovial tissue proliferation. These findings suggest treat-
ment with intra-peritoneal or oral Miao Lin could provide
significant anti-arthritic effects.

Contact information: Ms Ko Wai Man, The Chinese
University of Hong Kong, Department of Pharmacology,
Hong Kong, PR China
E-mail: iriskwm@gmail.com
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INFLUENCE OF TRACE ELEMENTS ON THE
TNF-ALPHA SUPPRESSION OF AN ARTHRITIC
CREAM

Heather Benson(1), P Hart(2), A Barker(3), M
Eijkenboom(4,5)

(1) School of Pharmacy, Curtin University, Perth, WA,
Australia
(2) Telethon Institute for Child Health Research, Perth,
WA, Australia
(3) West Australian Institute for Medical Research, Perth,
WA, Australia
(4) School of Physiotherapy, Curtin University, Perth, WA,
Australia
(5) Molecular Pharmacology Limited (USA), Australian
division, Perth, WA, Australia

An extract of the anti-arthritic Thermalife Cream
contains 13 trace elements. Diffusion studies were under-
taken to assess the permeability of human epidermis to
the trace elements. Non-penetrating trace elements were
discarded from the test formula (T2), and compared with
the original formula (T1) for in vitro anti-inflammatory
efficacy (TNF-a secretion in LPS-challenged human
monocytes).

Methods: Human epidermis was mounted in vertical
Franz type diffusion cells (stratum corneum facing up). T1
cream (n=4) or no cream (n=4) was applied to the donor
compartment of diffusion cells, with PBS in the receptor
compartment (3.0ml; stirred continuously at 37̊C). 240
Min after administration the receptor fluid was analysed
for presence of metal ions by ICP-MS. A replication study
used a different skin donor. Subsequently, human mono-
cyte cultures (10% FCS, 5% CO2) were either stimulated
with 500ng/ml LPS (E.coli 0111:B4,) or not in the
presence of 10% T1, 10% T2, or no treatment.24 Hours
after incubation, culture media were collected, centri-
fuged, and assayed (cytokine ELISA). Statistical analyses
used a Treat by LPS ANOVA (p < 0.05).

Results: Zinc was the only trace element to penetrate the
human epidermis significantly. Both formulations
strongly suppressed LPS-induced TNF-a secretion. T2
with zinc only was more effective than T1 (Treat:F2,12 =
57.13, p < 0.0001; LPS:F1,12 = 245.47, p < 0.0001; Treat
by LPS:F2,12 = 70.01, p < 0.0001).

Conclusions: Anti-TNF efficacy from Thermalife extracts
was retained with zinc chloride as the only trace element.

Contact information: Dr Heather Benson, Curtin
University of Technology, School of Pharmacy, Perth,
West Australia, Australia
E-mail: h.benson@curtin.edu.au

P07.13

CHEMOKINE-TOXIN MACROPHAGE
DEPLETION AMELIORATES RAT
GLOMERULONEPHRITIS

L McIntosh(1), J Barnes(2), H Su(1), John McDonald(1)

(1) Osprey Pharmaceuticals Limited, Canada
(2) Probetex, Inc., Texas, USA

The CCL2/CCR2 chemokine/receptor axis, infiltrating
monocytes/macrophages (M/M), Th1 cells and mast cells
play a pathological role in tissue damage and fibrosis in
kidney diseases. The eradication of the supernumerary
activated leukocytes should curb the production of
inflammatory mediators and modulate chemokine
communications, thus ameliorating disease. A recombi-
nant fusion protein comprised of the human CCL2
chemokine fused to a truncated form of the enzymatically
active A1 domain of Shiga toxin has been developed. The
CCL2 portion binds specifically to CCR2-bearing leuko-
cytes and enters the cells, where the SA1 portion inhibits
protein synthesis. The compound was tested in a model of
Anti-Thymocyte Serum (ATS)-induced mesangioprolifer-
ative glomerulonephritis. Male rats were injected with
ATS on day 0 and treated intravenously with vehicle, 50
or 100mg/kg of the recombinant protein Q2D from day 2
until day 8. Urine and blood collections were made prior
to ATS injection and on days 5 and 9. Animals were
sacrificed on day 9. No treatment related effects on body
weight or signs of clinical toxicity were observed. Urine
protein levels were decreased in treated animals. Histo-
pathological analyses of kidney sections revealed
maximum reductions of 40, 36, 38, and 28% for glomer-
ular lesions, M/M count, fibronectin and W-smooth muscle
actin, respectively. The latter two proteins are markers for
extracellular matrix synthesis and mesangial cell activa-
tion, respectively. These results indicate a significant
renal-protective effect in this model of nephritis. Further
observations suggest that different chemokine-ligand
toxins may be used in the treatment of diseases modu-
lated by other chemokine/receptor axes.

Contact information: Dr John McDonald, Osprey
Pharmaceuticals, Science and IP, St. Laurent, Quebec,
Canada
E-mail: mcdonald@ospreypharma.com

P07.14

THE NOVEL SRCR MOLECULE MWC1-L1 IS
EXPRESSED BY A SUBSET OF T CELLS

Dorte Rosenbek Fink(1), D Holm(1), J Grønlund(1), O
Nielsen(2), M Latta(3), P Sørensen(3), S Hansen(1), U
Holmskov(1)

(1) University of Southern Denmark, Odense, Denmark
(2) Odense University Hospital, Odense, Denmark
(3) LEO Pharma, Ballerup, Denmark

Mouse mesenchymal stem cell enriched populations can
be isolated from bone tissue by employing lineage
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immuno-depletion followed by fluorescence-activated
cell sorting based on the cell surface expression of the
Sca-1 antigen. Such isolated cells can subsequently be
cultured and differentiate towards the osteogenic, adipo-
genic or chondrogenic linage in vitro. Using this model we
investigated the influence of the proinflammatory cyto-
kines, TNFa or IL-1b, on early osteogenesis in vitro.
Under osteogenic conditions, IL-1b was found to inhibit
cell proliferation in a dose dependent manner, whereas
TNFa exhibited no effect. Histochemical examination
revealed the presence of either TNFa or IL-1b to
dramatically decreased mineralization in a dose
dependent manner. Q-PCR analysis indicated that in
the presence of IL-1b, despite increased expression of
bone-specific alkaline phosphatase (Akp2) mRNA, levels
of other osteogenesis markers (Runx2, Col1a and Sp7)
were decreased. In the presence of TNFa, levels of Akp2,
Runx2 and Sp7 were all decreased. Our findings indicate
that the influence of early mesenchymal progenitor cells
on bone remodelling may be substantially altered in the
presence of proinflammatory cytokines.

Contact information: Ms Dorte Rosenbek Fink, University
of Southern Denmark, Medical Biotechnology Center,
Odense, Denmark
E-mail: dfink@health.sdu.dk

P07.15

IN VIVO TRANSMIGRATED MONOCYTES
FROM PATIENTS WITH CORONARY ARTERY
DISEASE HAVE A REDUCED EXPRESSION OF
CD11B

Josefin Paulsson(1), E Dadfar(1), C Held(2), S
Jacobson(3), J Lundahl(1)

(1) Department of Medicine, Karolinska Institute,
Stockholm, Sweden
(2) Department of Cardiology, Karolinska Institute,
Stockholm, Sweden
(3) Department of Nephrology, Karolinska Institute,
Stockholm, Sweden

Coronary artery disease (CAD) is characterized by
enrichment of inflammatory cells in the vessel wall. We
hypothesized that an altered transmigration and activa-
tion of monocytes may contribute to plaque build up. In
vivo transmigration was studied by use of a skin blister
model. Blisters are raised by suction and cells are
analysed the following morning (0h blister) and after
additional ten hours of incubation with PBS or autolo-
gous serum, corresponding to intermediate and intense
blister. Monocytes were analysed by flow cytometry for
the expression of CD11b, before and after in vitro fMLP
stimulation. Chemokines in serum and blister fluid was
analysed in parallel. CD11b expression on resting mono-
cytes harvested from 0h blister was lower in patients as
compared to controls (p=0.001). Lower expression of
CD11b in patients was also observed in the intermediate
and intense blisters after stimulation with fMLP (p=0.04
and p= 0.005, respectively). The number of transmigrated
cells was similar in both groups and increased with the
intensity of inflammation. Serum concentration of MIP-

1W was higher among patients (p=0.01) and similar levels
were seen in blister fluids. Concentration of MCP-1 was
similar in both serum and blister fluid. We demonstrate
that monocytes from patients with CAD have a reduced
expression and ability to up-regulate the adhesion mole-
cule CD11b at sites of inflammation. These differences
may modulate events related to the transmigration
process and indicate a changed activation pattern. To
which extent this feature might contribute to monocyte
entrapment at the atherosclerotic site needs further
studies to be delineated.

Contact information: Ms Josefin Paulsson, Karolinska
Institutet, Department of Clinical Immunology & Allergy,
Stockholm, Sweden
E-mail: josefin.paulsson@ki.se

P07.16

INHIBITION OF INOS EXPRESSION AND NO
PRODUCTION BY ANTI-INFLAMMATORY
STEROIDS. ROLE OF HISTONE
DEACETYLATION

Mari HZmZlZinen, R Lilja, H Kankaanranta, E Moilanen

The Immunopharmacology Research Group, Medical
School, University of Tampere and Tampere University
Hospital, Tampere, Finland

In inflammation, nitric oxide (NO) is produced by
inducible nitric oxide synthase (iNOS) induced by
bacterial products and cytokines, and NO acts as a
regulatory and proinflammatory mediator. One of the
anti-inflammatory mechanisms of glucocorticoids is the
inhibition of NO production. The aim of the present study
was to investigate the mechanisms how glucocorticoids
inhibit iNOS expression and NO production. Dexame-
thasone and a dissociated glucocorticoid RU24858 inhib-
ited NO production, and iNOS protein and mRNA
expression in murine J774 macrophages exposed to
bacterial lipopolysaccharide (LPS). In the presence of a
glucocorticoid receptor (GR) antagonist mifepristone, the
effects of dexamethasone and RU24858 on NO produc-
tion were reduced. The role of histone deacetylation in
the glucocorticoid effect was studied by using three
inhibitors of histone deacetylases (HDACs); non-selec-
tive trichostatin A and apicidin, and HDAC1 selective
MC1293. HDAC inhibitors reversed the effects of dexa-
methasone and RU24858 on iNOS expression or NO
production. Stably transfected A549/8 cells containing
human iNOS promoter were used in promoter-activity
studies. Cytokine-induced iNOS promoter activity was
inhibited by dexamethasone and the inhibitory effect was
reversed by trichostatin A. These results suggest that
glucocorticoids inhibit iNOS expression and NO produc-
tion by a GR-mediated and GRE-independent manner
possibly through histone deacetylation and transcrip-
tional silencing.

Contact information: Mrs Mari HZmZlZinen, University of
Tampere, Department of Immunopharmacology, Tampere,
Finland
E-mail: mari.j.hamalainen@uta.fi
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P07.17

COX INHIBITION PREVENTS
TNFALPHA-INDUCED THERMAL
HYPERALGESIA

Fiona Russell, SD Brain

King:s College London, Cardiovascular Division,
London, UK

We are investigating mechanisms involved in TNFa-
induced hyperalgesia in the mouse paw. Previously, we
have seen that TNFa causes a TRPV1-dependent bilat-
eral hyperalgesia. Here we investigate the role of COX in
this process. Female CD1 mice (25-30g) were given
intraplantar injections (i.pl.) of TNFa (10pmol/50microl)
and Tyrode (as vehicle, contralateral paw; 50microl).
Thermal hyperalgesic thresholds were measured using the
Hargreaves technique before and 1h after injection.
Indomethacin (20mg/kg) was co-injected with TNFa
whilst contralateral paw was injected with Tyrode and
corresponding amounts of indomethacin vehicle (5%
NaHCO3). Another group of mice were injected with
TNFa i.pl. plus 5% NaHCO3 with the contralateral paw
injected with Tyrode plus indomethacin (20mg/kg).
Results are expressed as mean � s.e.m and statistical
analysis performed using StudentHs t-test. TNFa (10pmol)
leads to significantly reduced (p<0.05 compared to
baseline values) paw withdrawal latency in both paws
1h after injection i.e bilateral hyperalgesia. However,
local injection of indomethacin (20mg/kg) with TNFa
prevented this reduction in paw withdrawal latency in
both paws suggesting that prostaglandins are important in
the development of hyperalgesia. Interestingly, indome-
thacin co-injected with Tyrode in the contralateral paw
did not prevent the reduction in paw withdrawal latency
in both paws. The same results were seen using the
selective COX-2 inhibitor, nimesulide. In conclusion,
COX-2 derived prostaglandins are important in the
development of hyperalgesia. Local COX-2 inhibition at
the site of TNFa-induced inflammation prevents the
bilateral hyperalgesia suggesting that local prostaglandin
production is sufficient to cause hyperalgesia in the
contralateral paw.

Contact information: Ms Fiona Russell, King:s College
London, Cardiovascular Division, London, UK
E-mail: fiona.russell@kcl.ac.uk

P07.18

DEXAMETHASONE INHIBITS HYDROGEN
SULFIDE GENERATION IN
LIPOPOLYSACCHARIDE-INDUCED ENDOTOXIC
SHOCK IN THE RAT

Philip Moore, L Li

National University of Singapore, Department of
Pharmacology, Singapore

Hydrogen sulfide (H2S) is synthesized naturally in the
body from cysteine by cystathionine g lyase (CSE). H2S

has been variously reported to exhibit both pro- and anti-
inflammatory activity. In an attempt to obtain further
information about the role of H2S in inflammation we
examined the effect of dexamethasone on lipopolysac-
charide (LPS)-mediated endotoxic shock. Male Sprague
Dawley rats (240-280g) were administered dexamatha-
sone (1 mg/kg, i.p.) either 1 h before or 1 h after LPS (4
mg/kg, i.p.) injection. Animals were killed 3 h after LPS
administration and plasma and tissues harvested. As
expected, LPS injection significantly increased plasma
TNFa and IL-1b as well as liver and lung myeloperox-
idase (MPO) activity. LPS also increased plasma nitrate/
nitrite (NOx), H2S concentration and liver and kidney
H2S synthesis from exogenous cysteine indicative of
upregulation of CSE in these tissues. Either pre- or post
treatment of animals with dexamethasone reduced signs
of inflammation and also reduced the increase in plasma
H2S and tissue H2S synthesizing activity. In separate in
vitro experiments, exposure of rat peripheral leucocytes
to LPS (100 ng/ml, 3 h, 37oC) resulted in upregulation of
both CSE and iNOS (measured by Western blot).
Dexamethasone (100 nM) significantly (P<0.05) reduced
expression of both CSE and iNOS. These data provide
further evidence that H2S is synthesised during endotoxic
shock and suggest, for the first time, that at least part of
the anti-inflammatory effect of dexamethsone may be
related to inhibition of H2S production.

Contact information: Professor Philip Moore, National
University of Singapore, Department of Pharmacology,
Singapore
E-mail: phchead@nus.edu.sg

P07.19

INHIBITION OF PKCBII DOWN-REGULATES
TTP EXPRESSION IN J774 MACROPHAGES

Tiina Salonen(1), U Jalonen(1), H Kankaanranta(1), R
Tuominen(2), E Moilanen(1)

(1) The Immunopharmacology Research Group, Medical
School, University of Tampere and Tampere University
Hospital, Tampere, Finland
(2) The Division of Pharmacology and Toxicology,
Faculty of Pharmacy, University of Helsinki, Helsinki,
Finland

Tristetraprolin (TTP), also known as Nup475, TIS11,
G0S24 and Zfp36, is a factor that binds to 3HUTR of
mRNA of some transiently expressed inflammatory genes
and regulates mRNA stability. TTP has been implicated
in the posttranscriptional regulation of e.g. tumor necrosis
factor a and inducible nitric oxide synthase. However, the
regulation of the expression of TTP itself is largely
unknown. In the present study, we investigated the role of
classical protein kinase C (cPKC) isoenzymes in the
regulation of TTP expression.

In J774 macrophages TTP expression is induced by
lipopolysaccharide (LPS) and this can be further
enhanced by addition of 100 nM phorbol myristate
acetate (PMA). This additive effect of PMA on TTP
was abolished by a prolonged preincubation with a higher
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concentration of PMA for 24 h, which also down-
regulated the expression of PKCa, PKCbI and PKCbII
isoenzymes. PKC inhibitors RO318220 (inhibits PKCb, &

and e), Gg6976 (inhibits PKCa, b and &) and CGP53353
(inhibits PKCbII) reduced LPS + PMA –induced TTP
protein and TTP mRNA expression. PKCbII inhibitor
CGP53353 did not affect TTP mRNA half-life and
therefore we measured the effects of CGP53353 on the
activation of transcription factors involved in TTP
expression. CGP53353 had no effect on the activation of
NF-kB, EGR1 or Sp1. In contrast, CGP53353 reduced the
activation of transcription factor AP-2, which may explain
its inhibitory action on TTP expression.

The results suggest that PKCbII is involved in the
regulation of TTP expression in activated macrophages,
possibly through the activation of transcription factor AP-
2.

Contact information: Ms Tiina Salonen, University of
Tampere Medical Schooll, Department of
Immunopharmacology, Tampere, Finland
E-mail: tiina.salonen@uta.fi

P07.20

ANTI-INFLAMMATORY EFFECTS OF TWO
OXO-OCTADECENOIC ACIDS ISOLATED FROM
GRACILARIA VERRUCOSA IN
LPS-STIMULATED RAW264.7 CELLS

Hye-Ja Lee(1), W-J Yoon(1), G-J Kang(1), E-J Yang(1),
S-S Park(1), J-H Jung(2), H-K Kang(1), E-S Yoo(1)

(1) Cheju National University, Jeju, South Korea
(2) Pusan National University, Pusan, South Korea

The most widespread Gracilaria verrucosa in the sea of
Korea is the attached form of red algae growing on a
rockly substrate. In this study, we isolated fourteen
compounds from G. verrucosa and investigated their
inhibitory effect on the production of inflammatory
markers (TNF-a IL-6, IL-1 and NO) in RAW264.7 cells.
Among them, 10-oxooctadec-8-enoic acid and 11-oxooc-
tadec-9-enoic acid inhibited the production of TNF-a, IL-
6, IL-1 and NO at the concentration of 20 mg. Also, these
two compounds showed inhibitory activity on the mRNA
expression and protein level of inflammatory markers
(TNF-a IL-6, IL-1 and iNOS) in a dose-dependent
manner. These results suggest that G. verrucosa may
have anti-inflammatory activity through the inhibition of
inflammatory cytokines and iNOS.

Contact information: Ms Hye-Ja Lee, Cheju National
University, Department of Pharmacology, Jeju, South
Korea
E-mail: hj4170@nate.com

P07.21

IN VIVO CHARACTERIZATION OF THE
ANTI-INFLAMMATORY EFFECT OF A
MULTIKINASE INHIBITOR TARGETING
ANGIOGENESIS AND INFLAMMATION

Lene Jensen(1), P Hjarnaa(1), J Fensholdt(1), P-P
Elena(2), K Abell(1), TK Petersen(1)

(1) Discovery, LEO Pharma, Ballerup, Denmark
(2) IRIS Pharma, La Gaude, France

Angiogenesis is known to play an important role in many
inflammatory diseases including arthritis. Additionally,
inflammation is known to play a role in the angiogenesis-
driven disease age-related macular degeneration (AMD).
We have synthesized a potent angiogenesis inhibitor,
LEO-A, targeting kinases related to angiogenesis, e.g.
VEGFR-2. Additionally, LEO-A has potent effects on a
broad panel of other kinases, whose normal functions are
related to inflammation and immunity. The compound
was tested systemically in inflammatory in vivo models in
mice and rats. The in vivo models selected include the
CIA arthritis model (mice and rats), the local GvH rat
model, the LPS induced TNFa model (mice and rats), the
anti-CD3 induced IL-2 response mouse model and the rat
argon laser-induced choroidal neovascularisation (ChNV)
model, a model for AMD. The following results were
obtained after systemic treatment with doses of up to 30
mg/kg i.p. or 50 mg/kg p.o. once daily: In the local GvH
model, LEO-A significantly inhibited the growth of the
local lymph node by 50 %. In the CIA model, LEO-A
had a significant inhibitory effect on the progress of
arthritis both in mice and in rats when dosed early (pre-
treatment). In the LPS induced TNFa model in mice, high
doses of LEO-A were found to inhibit the TNFa release.
In the ChNV model, a significant effect was obtained
following systemic treatment. In conclusion, LEO-A has
an interesting profile for the treatment of diseases in
which inflammation and angiogenesis are involved.

Contact information: Dr Lene Jensen, LEO Pharma,
Department of Pharmacology, Ballerup, Denmark
E-mail: lene.jensen@leo-pharma.com
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INACTIVATION OF PI3KG AND PI3KD
DISTORTS T CELL DEVELOPMENT AND
RENDERS SUSCEPTIBILITY TO MULTIPLE
ORGAN INFLAMMATION

Hong Ji(1), F Rintelen(1,2), C Waltzinger(1), D Bertschy
Meier(1), W Pearce(3), E Hirsch(4), M Wymman(2), T
Ruckle(1), M Camps(1), B. Vanhaesebroeck(2,5), K
Okkenhaug (6), C Rommel(1)

(1) Merck Serono S.A., Geneva, Switzerland
(2) Department Clinical & Biological Sciences, Institute of
Biochemistry & Genetics, Centre of Biomedicine,
University of Basel, Basel, Switzerland
(3) Ludwig Institute for Cancer Research, London, UK
(4) Department of Genetics, Biology and Biochemistry,
University of Torino, Torino, Italy
(5) Department of Biochemistry and Molecular Biology,
University Collage London, London, UK
(6) Laboratory of Lymphocyte Signalling and
Development, Babraham Institute, Cambridge, UK

Mice lacking PI3Kg and d isoforms display severe
impairment of thymocyte development, but the outcome
of this developmental defect has not been investigated.
We show here that mice harbor PI3Kg gene depletion and
PI3Kd kinase-inactive mutation, pik3cgd KOI, exhibited
thymus atrophy, similar to previously reported PI3Kg and
d double knockout (p110g/d-/-) mice, and profound
peripheral lymphoid depletion, markedly reduced lamda
chain production and seemingly lymphopenia-provoked
effector/memory T cell activity. In particular, serum IgG1/
IgG2a ratio and IgE level were elevated in pik3cgd KOI
mice corresponding to a skewed Th2 profile in vitro.
Histological analysis revealed eosionophil- and T cell-
dominated inflammation in stomach and salivary gland as
well as occasionally other organs of pik3cgd KOI mice,
but organ-specific auto-antibody was not detected in
circulation. On the contrary, when mature WT T cells
were treated with PI3K d or together with PI3K g
selective inhibitors, while Th1 cytokines were suppressed
Th2 cytokines were not augmented in vitro. Thus, T cell
development, but not peripheral T cell proliferation or
cytokine production, requires cooperativity of PI3Kg and
d. Genetic inactivation of these two isoforms leads to the
development of severe lymphopenia, skewed type 2 Ig
and T cell response, and increased susceptibility to
eosinophilic multiple organ inflammation; whereas phar-
macological inhibition at the adult stage would probably
not promote Th2 reaction but attenuate Th1 medicated
disorders.

Contact information: Dr Hong Ji, Merck Serono S.A.,
Signal Transduction, Geneva, Switzerland
E-mail: hong.ji@merckserono.net

P07.23

PAF-INDUCED KININ B1 RECEPTOR IN VIVO
UP-REGULATION: INVOLVEMENT OF DISTINCT
KINASE PATHWAYS

Elizabeth Fernandes(1), R Medeiros(1), MM Campos(2),
JB Calixto(1)

(1) Universidade Federal de Santa Catarina, Department
of Pharmacology, Florianopolis, Brazil
(2) Pontificia Universidade Catolica do Rio Grande do
Sul, School of Dentristry, Porto Alegre, Brazil

Platelet activating factor (PAF) is an important mediator
in several pathophysiological processes. PAF receptor
activation can causes a series of cellular and tissue
modifications and can lead to the production and/or
release of diverse molecules, including cytokines, chemo-
kines and receptors, amongst others, which are capable of
amplifying the inflammation. PAF can up-regulate kinin
B1 receptor expression by various mechanisms. Our aim
was to investigate the role for kinases in PAF-induced
kinin B1 receptor up-regulation. Wistar rats were treated
with PAF, or left untreated as controls, 6h before i.d.
injection of 0.1ml PBS containing des-Arg9-bradykinin
(DAPK, 100nmol right hind paw) and 0.1ml PBS (for
control, left paw). Various kinase inhibitors were admin-
istered to the rats after PAF treatment and oedema was
measured by the use of a plethysmometer (Ugo Basile)
10-120 minutes after DAPK-injection. Oedema was
expressed in ml as difference between right and left
paws.Additionally paw samples were taken for Western
blot analysis for total and phosphorylated forms of JNK
and ERK1/2. DABK-induced paw oedema after PAF-
injection is significantly inhibited by the selective JNK
SP600125 and ERK1/2 PD98059 inhibitors. Western blot
analysis shows that phosphorylation of JNK and ERK1/2
is important in the up-regulation of B1 receptors. Our
results clearly show that the phosphorylation of both
ERK1/2 and JNK MAPKinases is an important step for
the in vivo up-regulation of B1 receptors by PAF.
However, the exact mechanisms (transcriptional and
post- transcriptional) by which PAF can trigger kinase
phosphorylation and then up-regulate the B1 receptor
require further investigation.

Contact information: Dr Elizabeth Fernandes,
Universidade Federal de Santa Catarina, Department of
Pharmacology, Florianopolis, Brazil
E-mail: befernandes@yahoo.com;lizbeth_fernandes@
yahoo.co.uk

P07.24

IMPLICATION OF ADENOSINE A2A RECEPTOR
ON THE NEUTROPHIL INFLAMMATORY
RESPONSE

Mireille St-Onge, A-A Dussault, C Laflamme, M Pouliot

Centre de Recherche en Rhumatologie et Immunologie du
CHUQ (CHUL), and Department of
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Anatomy-Physiology, Faculty of Medicine, Laval
University, Quebec, Canada

Neutrophils, which are often the first leukocytes to
migrate at inflamed sites, can generate LTB4 from the
5-lipoxygenase pathway, PGE2 through the inducible
cyclooxygenase (COX-2) pathway and cytokines/chemo-
kines as TNF-alpha, IL-1beta, IL-8, MIP-1alpha, MIP-
1beta, MIP-2alpha and MIP-3alpha. Engagement of the
adenosine A2A receptor (A2AR) blocks the in vitro
synthesis of LTB4 while it potentiates the COX-2
pathway in fMLP-treated neutrophils. In addition, it
selectively prevents the expression and release of TNF-
alpha, MIP-1alpha, MIP-1beta, MIP-2alpha and MIP-
3alpha in toll-like receptor-4-stimulated human neutro-
phils. Little effect was observed on IL-1beta and IL-8.
Using the murine air pouch model of inflammation with
A2AR-knockout mice, we observed that the activation of
A2AR positively impacts the expression of COX-2 in
vivo, with particular magnitude in inflammatory leuko-
cytes. In mice lacking the A2A receptor, neutrophils that
migrated into the air pouch 4h following LPS injection
expressed higher mRNA levels of TNF-alpha, MIP-
1alpha and MIP-1beta than neutrophils from wild type
mice. Together, these results indicate that neutrophils are
important mediators of adenosineHs protective effects.
Given the uncontrolled inflammatory phenotype
observed in A2AR-knockout mice and in view of the
potent inhibitory actions of PGE2 on inflammatory cells,
an increased COX-2 expression and a prevented release
of TNF-alpha, MIP-1alpha and MIP-1beta caused by
A2AR activation, observed particularly in neutrophils,
may take part in an early modulatory mechanism
promoting anti-inflammatory activities of adenosine.

This work is supported by grants from the Canadian
Institutes of Health Research (CIHR), The Arthritis
Society (TAS) and the Canadian Arthritis Network
(CAN).

Contact information: Ms Mireille St-Onge, UniversitH
Laval, Centre de recherche en Rhumatologie et
Immunologie, Quebec, Canada
E-mail: mireille.st-onge@crchul.ulaval.ca

P07.25

CELLULAR PROTEOME CHANGE OVER TIME
INDUCED BY LIPOPOLYSACCHARIDE (LPS) IN
MURINE MACROPHAGE RAW 264.7 CELLS

Pingping Jiang, HH-Y Ngai, KC-L Lee, W-H Sit, JMF
Wan

The University of Hong Kong, Department. of Zoology,
Hong Kong, PR China.

Sepsis induced by endotoxins including lipopolysac-
charide (LPS) is a big problem in clinical medicine. For
a better insight into the molecular pathways and to assess
markers of endotoxin-induced sepsis, we applied thetwo
dimensional gel electrophoresis (2D-PAGE) and
MALDI-TOF to follow the changes of significant
proteins in a murine macrophage cell line - RAW 264.7

after challenged with LPS (Escherichia coli 026:B6) for
12, 18 and 24 hours. We identified 21 proteins from
approximately 500 detected protein spots with either
increased or decreased in relative abundance as a result
of LPS treatment. The proteins identified with increased
expression are the retinoblastoma binding protein 7, Capg
protein, Poly(rC) binding protein 1, isocitrate dehydro-
genase 3 (NAD+) alpha, lactate dehydrogenase 1, A
chain, guanine nucleotide binding protein (G protein),
beta polypeptide 2 like 1, triosephosphate isomerase 1
and proteasome alpha 5 subunit); and ones with
decreased expression are the acidic ribosomal phospho-
protein P0, malate dehydrogenase, soluble, proliferating
cell nuclear antigen, proteasome (prosome, macropain)
subunit, alpha type 1 and Rho, GDP dissociation inhibitor
(GDI) beta). Many of these altered proteins have
interesting functions in inflammation. With the informa-
tion obtained with the proteomic approach, it is possible
to improve current methods of monitoring endotoxemia
and to identify new therapeutic targets.

Contact information: Mr Pingping Jiang, The University
of Hong Kong, Dept of Zoology, Hong Kong, PR China
E-mail: gppjiang@hkusua.hku.hk

P07.26

DIHYDRO[2,3-C]PYRAZOLE-DERIVATIVES:
NOVEL TYPES OF P38 MAP KINASE
INHIBITORS

Frank Lehmann, S. Laufer

University of TDbingen, Pharmaceutical Institute,
TDbingen, Germany

The ubiquitous mitogen-activated protein (MAP) kinases
are important enzymes in signal-tranduction cascades
which regulates diverse cellular events such as cell
transformation, proliferation, differentation, and apop-
tosis. They are therefore potential drug targets for
therapeutic intervention in the treatment of inflamma-
tion, cancer, and other immune diseases. Based on a
virtual screening approach we identified 6-amino-1-ben-
zyl-4-(4-bromophenyl)-3-methyl-1,4-dihydropyrano[2,3-
c]pyrazole-5-c arbonitrile as a potential novel lead
structure as p38 MAP kinase inhibitors. A set of
compounds were prepared starting from different substi-
tuted pyrazol-5(4H)-ones via a base-catalyzed condensa-
tion with aldehydes and CH acids, such as malononitrile,
to provide them for biological tests in a p38 enzyme assay.
First structure-activity relationship confirm the value of
this novel lead.

Contact information: Mr Frank Lehmann, University of
TDbingen, Pharmaceutical Institute, TDbingen, Germany
E-mail: frank.lehmann@uni-tuebingen.de
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SYNTHESIS AND STRUCTURE-ACTIVITY
RELATIONSHIPS OF
[1,2,4]TRIAZOLO[3,4-B][1,3,4]THIADIAZOLE
DERIVATES AS NOVEL P38 MAPK-INHIBITORS

Melanie Holm, S Laufer

University of TDbingen, Pharmaceutical Institute,
TDbingen, Germany

Continued interest in development of small molecule
inhibitors of p38 mitogen-activated protein (MAP) kinase
is based on the central role this enzyme plays in
inflammatory cell signaling. Activation of p38 leads to
increase production of pro-inflammatory cytokines such
as TNF-a and IL-1b making it an prominent target for
antiinflammatory drug discovery. A virtuell screening
approach identified 3-(2-chlorophenyl)-6-((4-methoxy-
phenoxy)methyl)-[1,2,4]triazolo[3,4-b][1,3,4]thi adiazole
as a potential hit. This was confirmed by synthesis and
testing. To explore further SAR, a first set of derivates
was prepared by cyclization of the 5-substituted-4-amino-
3-mercapto-4H-1,2,4-triazoles with carboxylic acids in
presence of phosphorus oxychloride. The synthetic
strategy used allows both variation at position 3 and 6.
Synthesis and SAR will be presented.

Contact information: Mrs Melanie Holm, University of
TDbingen, Pharmaceutical Institute, TDbingen, Germany
E-mail: melanie.holm@uni-tuebingen.de

P07.28

VALIDATION OF A DILUTED WHOLE BLOOD
ASSAY TO EVALUATE CYTOKINE RELEASE
INHIBITORS

Sabine Luik, S Laufer

University of TDbingen, Pharmaceutical Institute,
TDbingen, Germany

Cytokines like IL-1b and TNFa play central roles in
inflammatory diseases like rheumatoid arthritis. Produc-
tion of cytokines in monocytes, macrophages and other
cells is triggered by factors such as LPS, UV-light, osmotic
and cellular stress or physical and chemical attraction. In
particular IL-1b and TNFa are key regulators as they
amplify inflammatory stimuli in cells by induction and
upregulation of further cytokines. Involved in this signal
pathway, p38MAPK as a pivotal enzyme is considered to
be a validated drug target and therefore, p38MAPK-
inhibitors are of therapeutical interest. In this study, we
developed and validated an economic in vivo whole blood
assay for optimization and characterization of small
molecule p38MAPK-inhibitors with promising in vitro
activity. The assay procedure involves defined blood cell
stimulation by LPS and isolation of TNFa or IL-1b, which
are subsequently quantified by TMB-ELISA technique
via photometric measurement. The validation of the assay
conditions involved well characterized p38MAPK inhib-
itor SB203580 and a highly active compound developed in

our lab. A data set was generated by determining 18
whole blood samples consisting of in each case three male
and female individuals on three different days. Statistical
methods were used to analyze specificity, baseline-peak
correlations, repeatability, robustness as well as gender
specific intra- and interindividual differences.

Contact information: Mrs Sabine Luik, University of
TDbingen, Pharmaceutical Institute, TDbingen, Germany
E-mail: sabine.luik@uni-tuebingen.de

P07.29

4-ARYL-5-HETEROARYL-2-THIO-IMIDAZOLES:
WARHEAD FOR A MACROCYCLE-BASED
DRUG TARGETING

Pierre Koch, S Laufer

University of TDbingen, Pharmaceutical Department,
TDbingen, Germany

P38 mitogen-activated protein (MAP) Kinase is required
for the biosynthesis and release of pro-inflammatory
cytokines IL-1 and TNF a. Inhibition of p38 MAP Kinase
could reduce the expression of these cytokines and is
therefore a promising target for the treatment of many
inflammatory disorders, like rheumatoid arthritis and
inflammatory bowel disease. Trisubstituted pyridinyl-
imidazoles are potent inhibitors of the p38 MAP Kinase.
Scope of this work was to investigate 2-thio-ether moiety
as a position to link the inhibitors to macrocyclic drug
carriers. We synthesised 2-alkylsulfanyl, 4-(4-fluoro-
phenyl), 5- (2-aminopyridin-4-yl) substituted imidazoles
as p38 MAP Kinase inhibitors. As substitution at this
pyridinyl moiety allows both increase the anti-inflamma-
tory activity as well as selectivity. The synthesis and
biological testing of effective the 2-aminopyridin-4-yl
imidazoles with low inhibitory concentrations are
described. Biological data demonstrate both the imida-
zole derviates and the linked imidazoles lead to highly
efficient inhibitors.Variation at the 2-thio-ether moiety -
which interacts in the phosphate binding region of the
enzyme - with polar groups shows no loss of activity.

Contact information: Mr Pierre Koch, University of
TDbingen, Pharmaceutical Institute, TDbingen, Germany
E-mail: pierre.koch@uni-tuebingen.de

P07.30

ISOXAZOLES AS P38 MAPK INHIBITORS.
INTERACTION WITH ATP BINDING SITE

Simona Margutti, S Laufer

University of TDbingen, Pharmaceutical Chemistry
Department, TDbingen, Germany

The basis for p38 inhibition was revealed in the crystal
structure of p38W in complex with SB203580.Selectivity of
compounds as SB203580 for p38W has been attributed to
the presence of Thr106 in the ATP-binding site. Several
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studies underscored the importance of hydrogen bonding
with the backbone NH group of Met109, for inhibitory
activity. Less clear is the importance of the hydrogen
bond between N3 of the imidazole ring and Lys53 of p38
MAP kinase.To investigate the role of Lys53 in inter-
acting with the scaffold we prepared two sets of 4,5-
diaryl-substituted isoxazoles. These data suggest a
dynamic interaction of the core heterocycle with Lys53,
contrary to the observation on the compound VK-19911
and p38 MAP kinase, that a nitrogen atom bearing a lone
pair in position 3 of the imidazole ring could be necessary
to avoid a repulsive interaction with the positively
charged side chain of Lys53 rather than to form an
attractive interaction with p38 MAP kinase. To complete
our study, we focused on the interdependency of biolog-
ical effects exerted by substitution at the pyridine ring for
a series of 3-substituted and unsubstituted 4,5-diarylisox-
azoles investigating the interaction with the hydrophobic
pocket II of p38. These data indicate that the isoxazole
has better scaffold properties compared with imidazoles,
suggesting that heterocycles that are stable as
regioisomers, such as isoxazole (in contrast to tautomeric
imidazoles), are worthy of further investigations.
AcknowledgementsThe research was realised with EU
financial support, part of the FP7 project “Macrocept”.

Contact information: Mrs Simona Margutti, University of
TDbingen, Pharmaceutical Institute, TDbingen, Germany
E-mail: simona.margutti@uni-tuebingen.de
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EFFECT OF FERULALDEHYDE ON
INFLAMMATORY RESPONSE IN RAW
MACROPHAGES AND MICE

Z Tucsek, B Radnai, Balazs Veres, T Dolowschiak, B
Sumegi

University of Pecs Medical School Department of
Biochemistry and Medical Chemistry, Pecs, Hungary

Despite of the intensive research effort, sepsis is still the
leading cause of death in critically ill patients. It is a
consequence of acute inflammatory response to lipopo-
lysaccharide (LPS), a major component of the outer
membrane of Gram-negative bacteria. Natural products
are known sources of bioactive components exerting
antioxidative and anti-inflammatory effects. In this study,
we investigated the effect of ferulaldehyde (FA), a
natural compound of red wine, on LPS-induced endotoxic
shock in mice and on LPS-stimulated murine macro-
phage-like RAW 264.7 cells. Treatment of C57BL/6 mice
with FA significantly attenuated the LPS-induced inflam-
matory response in the gastrointestinal tract, and
decreased the level of the two major pro-inflammatory
cytokines TNF-a and IL-1b in the serum. The serum level
of the anti-inflammatory cytokine IL-10 was higher in
mice treated with FA and LPS compared to LPS treat-
ment alone. LPS-induced phosphorylation and thereby
activation of Akt, and JNK was also strongly inhibited by
FA treatment whereas the phosphorylation level of Erk1/
2 and p38 MAPKs remained unaltered. Activation of
nuclear factor-kappaB (NF-kB) in liver of FA-treated

mice were significantly suppressed. Although FA had no
effect on the production of inflammatory cytokines, or on
inhibition of signal transduction pathways in RAW 264.7
cells either, it decreased the LPS-induced ROS and nitrite
production in a dose-dependent manner. Our results
suggest that FA has antioxidative and anti-inflammatory
activities by enhancing antioxidative defense systems,
which in turn decrease inflammatory cytokine response
and suppress NF-kB activity via the down-regulation of
Akt and JNK.

Contact information: Dr Balazs Veres, University of Pecs
Medical School, Department of Biochemistry and Medical
Chemistry, PECS, Hungary
E-mail: balazs.veres@aok.pte.hu

P07.32

PRO- AND ANTI-INFLAMMATORY PROPERTIES
OF MYELOPEROXIDASE

Holger Spalteholz, J Arnhold

Institute of Medical Physics and Biophysics, Leipzig,
Germany

Myeloperoxidase (MPO), stored in the azurophilic gran-
ules of the neutrophil granulocyte, is a heme enzyme with
the unique property of oxidising chloride ion to the
powerful reactant hypochlorous acid in the presence of
hydrogen peroxide. Therefore, it plays an important role
at inflammatory loci in killing invading micro-organisms.
On the other hand, hypochlorous acid reacts with a
variety of biomolecules as amino acids or membrane
lipids and causes therefore host tissue damage resulting in
widespread diseases like atherosclerosis or rheumatoid
arthritis, e.g. The formation of chloramines from taurine
or ammonium ions is one possibility to reduce tissue
toxicity while maintaining bactericidal properties.
Membrane charge alterations during apoptosis provide
docking sites for the kationic enzyme myeloperoxidase
and this close contact to the membrane lipids opens the
possibility for lipid alteration pathways even though these
reactions will normally not take place because of their
slowness. We investigated alterations in phospholipids
after reaction with hypochlorous acid or the myeloper-
oxidase-hydrogen peroxide-chloride system by matrix-
assisted laser desorption and ionisation time-of-flight
mass spectrometry (MALDI TOF MS). Specific reaction
products play an important role in the modulation of the
immune response.

Contact information: Dr Holger Spalteholz, University of
Leipzig, Institute of Medical Physics and Biophysics,
Leipzig, Germany
E-mail: holger.spalteholz@medizin.uni-leipzig.de
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SERUM LEVELS OF C-REACTIVE PROTEIN
AND ALPHA 1-ACID GLYCOPROTEIN IN
HEALTHY AND PREGNANT BEAGLE DOGS

Takashi Kuribayashi, T Seita, K Tagata, S Yamamoto

Laboratory of Immunology, College of Environmental
and Health Sciences, Azabu University, Kanagawa, Japan

This study was conducted to determine the physiological
C-reactive protein (CRP) and alpha 1-acid glycoprotein
(AAG) levels for two groups of beagle dogs: healthy dogs
of various ages and pregnant dogs. Serum CRP levels
were measured by ELISA and AAG levels were meas-
ured in healthy beagles of various ages by TIA, and then
separately – in pregnant beagles – by SRID. Serum CRP
levels ranged from 1.5 to 16.0 ag/ml in male, and from 1.8
to 18.9 ag/ml in female dogs. No significant sex-related
differences were observed in the values. Further, there
were no significant age-related differences either. Serum
CRP levels increased during pregnancy and peaked at
70.2-90.4 ag/ml 30 or 45 days after ovulation, demon-
strating two characteristic features of CRP levels change
in pregnant dogs. Serum AAG levels ranged from 40 to
960 ag/ml in male, and from 47 to 833 ag/ml in female dogs,
without any significant sex- or age-related variation.
Serum AAG levels increased in all pregnant beagles and
peaked in the middle of gestation at 250-1,000 ag/ml.
Despite a high value of 1,210 – 1,360 ag/ml being observed
for serum AAG levels in 3 pregnant beagles inoculated
with Staphylococcus aureus, its levels in umbilical cord
blood were below the detection limit of SRID (40 ag/ml).
No significant sex-/-age related differences were observed
in serum both CRP and AAG levels and these levels
increased during pregnancy. The results of AAG levels in
umbilical cords were below the detection levels suggest
AAG is not transported to the placenta.

Contact information: Mr Takashi Kuribayashi, Azabu
University, Immunology, Sagamihara, Japan
E-mail: kuribaya@azabu-u.ac.jp

P07.34

IN VITRO AND IN VIVO MODULATORY
EFFECT OF PBI-1393 ON LPS-INDUCED
NEUTROPHIL ACTIVATION AND
INFLAMMATORY RESPONSE

Mustapha Allam, N Julien, M Asselin, B Zacharie, C
Penney, L Gagnon

ProMetic BioSciences Inc, Laval, Quebec, Canada.

Polymorphonuclear neutrophils (PMNs) play a key role
in the inflammatory response against infectious agent-
s.However, they can elicit significant tissue damage and in
this respect, anti-inflammatory drugs are of interest.In
this study, we examined the effect of PBI-1393, a low
molecular weight immunomodulatory molecule, on PMN
activation by LPS both in vitro and in vivo. We measured
by ELISA the production of TNF-a by human LPS-

activated PMN in the presence or absence of PBI-
1393.The ability of PBI 1393 to modulate PMN activation
and recruitment in vivo was assessed using a rat air pouch
model of inflammation.Exudates from different groups of
animals (controls and PBI-1393 treated animals, n=6)
were used to assess leukocyte infiltration and to measure
by ELISA TNF-W, MCP-1 and PGE2 production.In vitro,
PBI-1393 is able to significantly decrease by 28.8% �
0.08% (p<0.05), TNF-a production by human LPS-
activated PMN.In vivo, PBI-1393 significantly decreased
the production of TNF-a (41.4% � 7.2%; p<0.005),
MCP-1 (16.3% � 8.4%; p<0.05) and PGE2 (29.2% �
13.5%; p<0.05) induced by LPS injection.However, PBI-
1393 did not significantly inhibit leukocyte infiltra-
tion.These results show that PBI-1393 is able to modulate
PMN activation and inflammatory response and suggest
potential use as anti-inflammatory agent.

Contact information: Dr Mustapha Allam, ProMetic
BioSciences Inc., Biology Department, Laval, Quebec
H7V 5B7, Canada
E-mail: m.allam@prometic.com

P07.35

IDENTIFICATION AND PATHOBIOLOGY OF A
NOVEL CORVID REOVIRUS

Timothy W Affolter(1), LJ Lowenstine,(2), AJ Norris(2),
T Spangler(2), LM Woods(2)

(1) Zoological Society of San Diego, USA
(2) Department of Pathology, Microbiology, and
Immunology, University of California, Davis, USA

This study investigated the role of a novel reovirus in a
2004 outbreak of necrotizing typhlocolitis in American
Crows in California. Included is a detailed character-
ization of the necrotizing and inflammatory character-
istics of the disease, as well as a discussion of the
implications of these findings upon proposed mechanisms
of pathogenesis. Complete histopathology including stains
for lesion characterization and potential concurrent
etiologic agents was performed on all outbreak crows.
Feces and ceca were submitted for culture, parasitology,
and negative contrast electron microscopy. Two control
groups (n=10 each) were selected for parasitology and
EM (group 1), and gross and histopathology (group 2).
All outbreak cases and group 2 controls tested negative
for West Nile virus by PCR.All outbreak crows had
marked, necrotizing heterophilic typhlocolitis, fibrinone-
crotizing splenitis, and variable intestinal lamina proprial
necrosis and hemorrhage.Two cases had multifocal
hepatic necrosis. Negative contrast EM revealed reovirus
particles in 100 % (4/4) of outbreak cases and in 0% (0/
10) of controls. Supplemental tests failed to suggest other
concurrent or confounding etiologic agents.Overall, the
findings suggest association between the reovirus and the
outbreak of typhlocolitis, and the absence of reovirus in
controls suggests that it is not ubiquitous in the crow
population.There was a noteable absence of similar
typhlocolitis in 65 archived crows submitted to the
VMTH from 1994-2004, suggesting an emerging corvid
disease in California, which bears further investigation.
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Comparative pathobiology of the disease is also discussed
within the context of current human and animal reoviral
disease models.

Contact information: Dr Timothy W Affolter, Pfizer
Global Research and Development, La Jolla Laboratories,
San Diego, CA, USA
E-mail: timothy.affolter@pfizer.com

P07.36

CLINICAL ASPECTS OF INFLIXIMAB AND
LEFLUNOMIDE COMBINATION THERAPY IN
RHEUMATOID ARTHRITIS

Elena-Luminita Sidenco, R Tugui, D Chifan, E Mitache

University Spiru Haret, Bucharest, Romania

Objectives: To study the safety and efficacy of infliximab
plus leflunomide combination therapy in adult rheuma-
toid arthritis (RA).

Methods: Twenty patients with active RA received
leflunomide 100 mg for 3 days followed by 20 mg daily
for 32 weeks. At week 2 all patients started infliximab 3
mg/kg, and received a further four infusions at weeks 4, 8,
16 and 24.

Results: The commonest adverse event was pruritis
associated with an eczematous rash. There was no
relationship between the serum concentration of A77
1726, the active metabolite of leflunomide, and adverse
events. The mean Disease Activity Score (DAS28) fell
from 7.18 at week 0 to 5.18 (P<0.0001) at week 4 and
remained between 3.85 and 4.85 up to week 32. In those
patients remaining on treatment, more than 80%
achieved an ACR20 response from week 8 to week 28,
and up to 46% achieved an ACR70 response.

Conclusions: Infliximab plus leflunomide combination
therapy appears to be highly efficacious in the treatment
of adult RA. However, widespread use may be limited by
adverse events, which were common and in some cases
severe.

Contact information: Professor Elena-Luminita Sidenco,
University Spiru Haret, Department of Kinetics and
Rehabilitation, Bucharest, Romania
E-mail: sidenco@xnet.ro
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Parthenolide, a natural inhibitor of nuclear factor-kB,
reduces the severity of collagen-induced arthritis
Tetsuya Tomita, Y Nomura, S Kuroda, D Morimoto, T
Kizawa, H Yoshikawa

Osaka University Graduate School of Medicine

Objective: The transcription factor nuclear factor-kB
(NFkB) regulates the expression of proinflammatory
cytokines such as TNFa and IL-1 those play pivotal

roles in pathogenesis in rheumatoid arthritis. Partheno-
lide, a sesquiterpene lactone, was reported to inhibit the
DNA-binding of NFkB. The objective of this study is to
investigate the potential of Parathenolid to inhibit the
pathogenesis of collagen-induced arthritis.

Methods: Mice were injected i.p. with a cocktail of 4 anti-
collagentype II mAbs on day 0, followed by i.p. injection
of LPS on day 3 to induce anti-collagen mAb-induced
arthritis. The mice were orally administrated with Para-
thenolide (50 mg/kg/day) starting on the day of first
immunization (Day 0) in prophylactic treatment group
and after the onset of arthritis (Day 4) in the therapeutic
treatment group. Clinical disease score, radiographic and
histological scores were evaluated. mRNA expression of
IL-1b and TNFa in the affected joints were measured by
real-time PCR.

Results: Clinical disease scores were significantly reduced
both in prophylactic treatment group (7.4�3.7) and
therapeutic treatment group (7.25�3.1) compared to
untreated group (13.6�2.7, p = 0.0163 and p = 0.0084
respectively). Histological scores of joint destruction were
significantly reduced in prophylactic treatment group
compared to untreated mice (p<0.05). Steady state
mRNA levels of IL-1b and TNFa in isolated joints were
significantly decreased in prophylactic treatment group
compared to untreated mice (p<0.05).

Conclusion: The results in this study suggest that NFkB is
an important therapeutic molecular target for treatment
of inflammatory arthritis.

Contact information: Dr Tetsuya Tomita, Osaka
University Graduate School of Medicine, Department of
Orthopaedics, Osaka, Japan
E-mail: tomita@ort.med.osaka-u.ac.jp
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NEUTROPHIL ACTIVATION: FIBRINOGEN
DEPENDENCY

Vanda Vitorino de Almeida, HS S. Rosario, C Saldanha

Instituto de Medicina Molecular-Faculdade de Medicina
de Lisboa, Portugal

Fibrinogen is a soluble plasma glycoprotein, multifunc-
tional, that participates in haemostasis and has adhesive
and inflammatory functions through specific interactions
with other cells. The concentration of this glycoprotein
increase in inflammatory conditions. A fundamental
paradigm involved in the acute inflammatory response
is neutrophil migration to the affected tissues to mount an
initial innate response to the aggression. The objective of
this study is to characterize how fibrinogen modulates the
pattern of neutrophil activation. Neutrophils from
healthy donors were isolated from peripheral venous
blood and loaded with the fluorescent probe dihydro-
rhodamine 123 (1aM) to detect oxygen free radical
production. The cells (1,0x 106 cell/mL) were then
incubated with a range of concentrations of fibrinogen
(0-400mg/dL) for 15 minutes. Our results show that

PostersInflamm.Res., Supplement 3 (2007) S449



fibrinogen leads to an increase in neutrophil activation as
measured by free radical production. This effect becomes
evident at borderline-high concentrations (300-400mg/
dL), and in some of the individuals it was possible to
differentiate two subpopulations of low-responsive and
high responsive neutrophils to activation by fibrinogen.
We hypothesize that, in this regard, the concentrations of
fibrinogen identified as a risk factor might promote the
setting of an inflammatory microenvironment in the
circulation and facilitate cardiovascular disease progres-
sion.

Contact information: Mrs Vanda Vitorino de Almeida,
Instituto de Medicina Molecular-Faculdade de Medicina
de Lisboa, Instituto de Biopatologia QuUmica-Unidade de
Biopatologia, Lisboa, Portugal
E-mail: vandaalmeida@fm.ul.pt
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STANDARDIZED IN VITRO ENZYMATIC AND
CELL-BASED ASSAYS TO EVIDENCE
PHARMACOLOGICAL EFFECTS OF
CYCLOOXYGENASE (COX) INHIBITORS

Anne-CHcile Rimaniol, N Dereuddre-Bosquet, K Storck, P
Clayette

SPI-BIO, Fontenay-aux-Roses, France

Cyclooxygenases (COX-1 and COX-2) are isoenzymes
involved in the first steps of the biosynthesis of prosta-
noids. The constitutively expressed isoform COX-1 is
mainly involved in homeostatic processes, while the
inducible isoform (COX-2) is associated with inflamma-
tory reactions. Various in vitro assays have been devel-
oped in order to define the selectivity against COX-1 and
COX-2 of nonsteroidal anti-inflammatory drugs
(NSAIDs). However, these in vitro assays can give
discordant results related to several parameters. The
aim of this study was to optimize and standardize two
distinct in vitro methodologies to evaluate new NSAID
candidates. First, in an enzymatic COX assay, the
arachidonic acid concentration (AA; COX substrate),
and the species of COX enzymes tested (ovine vs.
human), two factors able to conceal the anti-COX activity
of NSAIDs, have been evaluated and optimized. Next, we
developed an in vitro cell-based assay using human whole
blood depleted from plasma and reconstituted in saline
solution. This cell-based assay allows concomitant meas-
urement of anti-COX-1 and anti-COX-2 effects by
prostaglandin E2 (PGE2) measurement after A23187
(calcimycin) and bacterial lipopolysaccharide (LPS) stim-
ulations, respectively. Both assays have been calibrated
and compared by testing 7 reference NSAIDs, selective or
not for COX-1 or COX-2. Fifty % inhibitory concen-
tration (IC50) values against COX-1 and COX-2 and
COX-2:COX-1 ratios obtained were in accordance with
the previously described NSAID specificity and coherent
between both assays (r= 0.93). In conclusion, both in
vitro assays are optimized to determine the efficiency and
the selectivity of new NSAID candidates against human
COX-1 and COX-2.

Contact information: Dr Anne-CHcile Rimanol, Spi-Bid,
10 Bis Avenue Ampere., Montieny-Le-Bretonneux, France
E-mail: contact@spirio.com
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TRANSLATIONAL INFLAMMATORY MODELS;
GOOD CORRELATION BETWEEN SERUM
INDUCED INTERSTITIAL INFLAMMATION IN
HUMAN AND RATS.

Elham Dadfar(1), A Mçrtberg(2), SH Jacobson(3), J
Lundahl(1), A Ridderstad Wollerg(2)

(1) Karolinska Institutet, Department of Clinical
Immunology & Allergy , Stockholm, Sweden
(2) AstraZeneca R&D SçdertZlje, SçdertZlje, Sweden
(3) Clinical Nephrology, Danderyds Hospital, Stockholm,
Sweden

For increasing the success of preclinical drug candidate
molecules, there is a need for translatable animal models.
The human serum skin chamber technique and the rodent
carrageenan induced air pouch model are two well-
established methods for measuring interstitial inflamma-
tion in respective species. We aimed to study the trans-
lational aspects of these models.

Material and Methods: In humans, epidermal skin
chambers were stimulated with autologous serum for 10
hours. In rats, a dorsal subcutaneous air pouch was
stimulated with autologous serum on day 6. The inflam-
matory response was measured after 4, 8 and 24 hours.
The cellular distribution of in vivo transmigrated cells, the
expression of cytokine receptors, adhesion molecules and
inflammatory mediators was investigated.

Results: At 8/10 hours the cellular distribution was
similar in air pouch and skin chambers. The major
population constituted of granulocytes, followed by
monocytes/macrophages and lymphocytes. Both in
human and rats the concentrations of MPO and MCP-1
were increased. Furthermore, transmigrated cells
displayed a different chemokine receptor pattern. In
rats transmigrated cells expressed CD11b, were CD45lo,
SSClo and RP-1+ (granulocyte marker). In humans,
transmigrated granulocytes expressed CD16 and CD11b.
These cells had a significantly higher CD11b expression
compared to corresponding cells in peripheral circulation.

Conclusions: Our results indicate that the serum induced
human skin chamber technique and rodent air pouch
model translate well to each other. These models may be
useful for bridgingpreclinical and clinical drug discovery.
Furthermore, they may work as translatable proof of
mechanism (PoM) models for drug candidates targeting
different inflammatory components.

Contact information: Dr Elham Dadfar, Karolinska
Institutet, Department of Clinical Immunology & Allergy,
Stockholm, Sweden
E-mail: elham.dadfar@ki.se

S450 Inflamm.Res., Supplement 3 (2007)Posters



P08.01

A NEW CHEMOTAXIS INHIBITORY PROTEIN
OF STAPHYLOCOCCUS AUREUS AS A
PROMISING ANTI-INFLAMMATORY DRUG

Christina Furebring(1), P-J Haas(2), KOK Kessel(2), K
van Strijp(2), E Gustafsson(1)

(1) Alligator Bioscience AB, Lund, Sweden
(2) Eijkman Winkler Institute, University Medical Center
Utrecht, The Netherlands

In this study we have created variants of the C5a-receptor
(C5aR) binding protein CHIPS. The Chemotaxis Inhib-
itory Protein of Staphylococcus aureus (CHIPS) binds
specifically to the G-protein coupled C5aR. By blocking
the receptor, CHIPS is a potent inhibitor of neutrophil
chemotaxis and activation of inflammation by C5a. Thus,
it is a promising candidate anti-inflammatory drug for
treatment of diseases where the activation of C5aR plays
an important pro-inflammatory role. Increased comple-
ment activation and overproduction of C5a are associated
with the pathogenesis of several inflammatory diseases.
Therefore, considerable efforts have previously been
made to block C5a and C5aR interactions. The CHIPS
gene is present in the majority of S. aureus strains, hence
over 98% of the population have anti-CHIPS antibodies
that interfere with CHIPS function in vivo and in
vitro.Fragment Induced Diversity (FINDQ) is an in vitro
evolution technology based on exonuclease-digested
single-stranded DNA (ssDNA). Recombination in a
PCR-like process results in libraries with high functional
diversity. In this study, we applied FINDQ to the CHIPS
gene, in order to create variants with desired immuno-
genic and C5aR binding properties. Binding of human
anti-CHIPS IgG to the created CHIPS variants was
studied using ELISA. Furthermore, the interaction
between CHIPS and the C5aR was studied in ELISA
and FACS.We were able to identify CHIPS variants
without detectable interaction with human anti-CHIPS
IgG, but with preserved C5aR interaction. CHIPS
variants with lowered immunogenic capacity are prom-
ising candidates for new anti-inflammatory drugs to be
used in the treatment of ischemia-reperfusion injury.

Contact information: Dr Christina Furebring, Alligator
Bioscience AB, Research and Developement, Lund,
Sweden
E-mail: chf@alligatorbioscience.com
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MACROPHAGE ACTIVATION ASSOCIATED
WITH ACUTE ISCHEMIC STROKE

Manole Cojocaru(1), M Cojocaru(2), C Burcin(2), A
Atanasiu(2)

(1) Colentina Clinical Hospital, Department of Clinical
Immunology, Bucharest, Romania
(2) ^Carol Davila: University of Medicine and Pharmacy,
Clinic of Neurology, Colentina Clinical Hospital,
Bucharest, Romania

Background: The mechanisms by which inflammation
may induce endothelial dysfunction are not fully under-
stood. Activated macrophages may contribute to the
pathogenesis of ischemic stroke.

Objectives: To analyse if neopterin (a by-product of
activated macrophage metabolism) is elevated in patients
with systemic inflammatory insult at the time of ischemic
stroke.

Material and Methods: We investigated 86 consecutive
patients with mean age 67�7.8 years who were admitted
within 24 h after ischemic stroke. A control group of 37
patients with mean age 58�4.9 years without ischemic
stroke was also tested. Measurement of serum neopterin
levels were performed using enzyme linked immuno-
sorbent assay.

Results: Patients with acute ischemic stroke had signifi-
cantly higher serum levels (mean value+SD) of neopterin
than those without acute ischemic stroke: 9.6�1.2 and
7�0.8 nmol/L. Correlation analysis revealed p<0.01.

Discussion: Immune mechanisms contribute to cerebral
ischemic injury. The finding of higher serum levels of
neopterin, which is regarded as a humoral component of
the immune-mediated inflammatory response sustains the
hypothesis that patients with ischemic stroke may show
higher levels of inflammatory markers like neopterin.

Conclusions: Our results indicate increased macrophage
activation after ischemic stroke. In patients with stroke it
has been shown that neopterin was determinant of
endothelium-dependent vascular dysfunction. However,
these preliminary results need be confirmed by controlled
studies.

Contact information: Dr Manole Cojocaru, Colentina
Clinical Hospital, Sos. Stefan cel Mare 19-21, Bucharest,
Romania
E-mail: mcojocar@cmb.ro
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ANTI-INFLAMMATORY ACTION IS PROBABLY
RESPONSIBLE IN THE CARDIOPROTECTIVE
EFFECTS OF CYNODON DACTYLON DURING
ISCHEMIA/REPERFUSION

Moslem Najafi, H Nazemiyeh, A Garjani, H Ghavimi, A.
Gharekhani

School of Pharmacy, Tabriz University of Medical
Sciences, Tabriz, IRAN

Inflammation can be partly responsible for cardiac
damage after ischemia/reperfusion (I/R) that produces
arrhythmia and infarction Therefore, effect of the total
hydroalcoholic extract of Cynodon Dactylon on I/R-
induced arrhythmias was investigated in the present
study. Isolated rat hearts (n=8-12) were subjected to 30
min regional ischemia followed by 30 min reperfusion
then perfused with total extract of Cynodon Dactylon (50,
100 and 200 ffmg/ml). The results showed that the extract
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produced a marked (p<0.01) reduction in the number and
duration of ventricular tachycardia (VT) during both
ischemic and reperfusion phases. The total number of
ischemic ventricular ectopic beats (VEBs) reduced from
667ff�116 in the control to 66ff�22 at the concentration
of 50 ffmg/ml (p<0.001). In the ischemic phase, Cynodon
Dactylon (50 ffmg/ml) also decreased the incidence of VT
from 100% (control) to 33%. In addition, incidences of
reperfusion-induced VT, total VF and reversible VF
duration were significantly lowered by the same concen-
tration (p<0.01 for all). The results show that Cynodon
Dactylon has a protective effect against I/R-induced
cardiac arrhythmias in isolated rat hearts. Regarding the
presence of flavonoid glycosides confirmed during phyto-
chemical screening of the extract and their potential role
in the scavenging of oxygen free radicals, it seems that the
cardioprotective effects of Cynodon Dactylon probably is
due to its anti-inflammatory properties.Key words:
Cynodon Dactylon; arrhythmias; anti-inflammatory;
isolated heart; rat

Contact information: Dr Moslem Najafi, Tabriz University
of Medical Sciences, School of Pharmacy, Tabriz, Iran
E-mail: najafimoslem@yahoo.com

P08.04

LYMPH COLLECTED FROM RATS AFTER
INTESTINAL ISCHEMIA/REPERFUSION
INDUCES ENDOTHELIAL CELL DETACHMENT
AND REDUCTION OF PECAM-1 EXPRESSION

Ana Cristina Breithaupt-Faloppa, LB Vitoretti, HV
Domingos, BB Vargaftig, W Tavares de Lima

Institute of Bomedical Sciences, University of Sao Paulo,
Braziil

Objectives: Intestinal ischemia/reperfusion-induced lung
injury appears to be mediated by neutrophil-endothelial
cell interactions. Mesenteric lymphatic drainage seems to
play a role as a path modulator of the pulmonary and
intestinal dysfunctions that follow gut trauma. In this
study we tested the effects of lymph or neutrophils
collected during and after intestinal isquemia/reperfusion
on human umbilical vein endothelial cells (HUVEC).

Methods: Occlusion of the superior mesenteric artery was
performed for 45-min, followed by 2 h of reperfusion.
Lymph was obtained by cannulation of the thoracic duct
and neutrophils from bloodstream. Lymph (50% concen-
tration) and neutrophils (5x104 cells/cm2) were main-
tained in contact with a HUVEC monolayer for 4 h. The
HUVEC detachment was evaluated by comparing the
optical density of the HUVEC layer after experiments
with a confluent monolayer. The expression of endothe-
lial PECAM-1 and von Willebrand factor (vWf) and the
presence of extracellular fibronectin were also evaluated.

Results: Our results show that lymph caused a detach-
ment of 31% of the HUVEC layer and neutrophils
induced a 43% cell loss. Both caused a significantly high
detachment when compared with respective control
groups (P<0.05). Expression of PECAM-1 was strongly

reduced and the presence of cytoplasmatic granules of
von Willebrand factor was not identified. The extracel-
lular network of fibronectin was not affected by lymph or
neutrophils.

Conclusions: Our findings indicate that gut-derived
factors carried in the lymph can potentiate endothelial
dysfunction and that neutrophils activated by a gut
trauma reduce the integrity of the endothelial layer,
without affecting the extracellular fibronectin.

Contact information: Dr AC Breithaupt-Faloppa,
University of Sao Paulo, Institute of Biomedical Sciences,
Sao Paulo, Brazil
E-mail: breith@usp.br

P08.05

ALTERATIONS IN RAT BRAIN AND
DIAPHRAGM AFTER INTESTINAL
ISCHEMIA-REPERFUSION

Simone Bolonheis, A Varriano, A Dias, C Coelho, S
Teixeira, I Gouvea, S Costa, M Muscara

University of Sao Paulo, Brazil

Objectives: Intestinal ischemia-reperfusion (IRI) is well
known to be associated with distant organ dysfunction;
but no evidences to date have focused either the brain or
skeletal muscle. We thus decided to investigate the effects
of IRI on NOS and COX isoforms, neutrophil infiltration
(MPO), lipoperoxidation (TBARs) and protein tyrosine
nitration (NT) in different brain areas and diaphragm
muscle of Wistar rats.

Methods: IRI comprised the occlusion of superior
mesenteric artery during 45 min followed by 2 h of
reperfusion. Sham animals were submitted to the surgical
procedure with no interference on the blood flow.

Results: IRI resulted in increased expression of mRNA
for nNOS (cortex) and COX-2 (hypothalamus) associated
to a marked reduction of Ca2+-dependent NOS activity
in cortex, hypothalamus and hippocampus (but not in
cerebellum). TBARs contents were also reduced in cortex
and hypothalamus. Neither MPO activity nor NT was
altered by IRI in the brain. Diaphragms from animals
with IRI exhibited increased MPO and Ca2+-dependent
NOS activities, as well as TBARs content and NT. In
contrast, eNOS protein expression and both gene and
protein nNOS expression were reduced. No effects were
observed on COX isoforms or eNOS gene expression.

Conclusions: These findings suggest that, within the first 2
h of reperfusion following intestinal ischemia, an oxida-
tive response is observed in diaphragm, involving both
lipid and protein modifications. In the CNS, distinctive
susceptibility to the IRI seems to occur in the different
areas, probably as a defensive strategy aimed to coun-
teract the IRI-mediated systemic injury.

Acknowledgements: CNPq, CAPES, FAPESP.
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Contact information: Mrs Simone Bolonheis, University of
Sao Paulo, Department of Pharmacology, Sao Paulo,
Brazil
E-mail: simonemb@icb.usp.br

P08.06

ETHANOL EFFECT THE EXPRESSION OF
LEUKOTRIENE B4 (BLT) RECEPTORS ON
HUMAN ENDOTHELIAL CELLS

Anne-Sofie Johansson(1), H Qui(2), M Wang(2), I
Vedin(1), JZ Haeggstrçm(2), J Palmblad(1)

(1) Center for Inflammation and Hematology Research at
Department of Medicine, Stockhom, Sweden
(2) Department of Biochemistry, Karolinska Institutet,
Stockholm, Sweden

Leukotriene B4 (LTB4), a powerful chemotactic and
immune modulating arachidonate metabolite, signals via
two distinct G-protein-coupled surface receptors, BLT1
and BLT2, on a variety of cells. Recently, we report that
BLT1 and BLT2 are expressed at low levels in resting
human umbilical vein endothelial cells (HUVEC), but are
up-regulated by lipopolysacharide (LPS), IL-1alpha or
LTB4 itself. Along with the induction of BLT, HUVEC
acquired the capacity to respond to a subsequent LTB4
addition with increased levels of e.g. intracellular calcium
ions [Ca2+]i, nitrite and MCP-1 release. Here, we report
that ethanol (EtOH) down-regulated the mRNA and
protein production for BLT1 when induced by LPS. There
was no effect of EtOH on BLT1 up-regulation by LTB4.
In keeping with these results, LTB4 induced [Ca2+]i
fluxes and nitrite release were reduced when EtOH was
added prior to the LPS incubation. Thus, these findings
implicate that ethanol has functional effects in the early
vascular responses to inflammation. Moreover, the results
point to BLT receptors as potential targets for pharmaco-
logical intervention in vascular inflammation with etha-
nol-based drugs.

Contact information: Mrs Anne-Sofie Johansson,
Karolinska Institutet, Department of Medicine, Stockholm,
Sweden
E-mail: anne-sofie.johansson@ki.se

P08.07

ROSIGLITAZONE REDUCES INFLAMMATORY
EVENTS IN RAT VASCULAR INJURY

Amelia Filippelli(1), B Rinaldi(1), M Donniacuo(1), D
Cappetta(1), R Carnuccio(2), P Romagnoli(3), F Rossi(1)

(1) Second University of Naples, Italy
(2) University of Naples, Italy
(3) University of Florence, Italy

We previously found that several inflammatory markers,
e.g., nuclear factor-kB (NF-kB), were increased and a
neointima was formed in a model of carotid surgical
injury (1). The purpose of the present study was to

determine if chronic treatment with rosiglitazone protects
rat carotid artery from surgical injury induced by an
incision of the vascular wall. To this aim we measured
COX-2, NF-kB, platelet aggregation and neointima
formation in rats administered rosiglitazone (10 mg/kg/
die, by gavage) for 7 days before carotid injury and 21
days after injury. Control rats received physiological
solution. 14 days after injury COX-2 expression, eval-
uated by western blot, was significantly lower in the
treated carotid versus controls (p<0.0001). Rosiglitazone
also caused a significant decrease of NF-kB/DNA binding
activity, evaluated by electrophoretic mobility shift assay,
in nuclear extracts of treated carotids at all time points
considered. Platelet aggregation was reduced by 30% in
treated versus control carotids (p<0.0005). The influx of
inflammatory cells in response to injury, monitored by
electron microscopy and immunohistochemistry, was
lower in treated than in control carotids starting 7 days
after rosiglitazone treatment. The results indicate that
rosiglitazone inhibits molecular and cellular inflammatory
events induced by vascular injury.

1) Rinaldi B et al, Br J Pharmacol 2006, 147: 175-82

Contact information: Professor Amelia Filippelli, Second
University of Naples, Experimental Medicine, Naples, Italy
E-mail: amelia.filippelli@unina2.it

P08.08

PPARB INHIBITS NEUTROPHIL-ENDOTHELIUM
INTERACTIONS UNDER FLOW

Laura Piqueras(1), L Norlyng(2), M Perretti(2), Y Li(2),
MJ Sanz(3), JT Real(1), T Warner(2), D
Bishop-Bayley(2)

(1) Fundacion InvestigaciVn Hospital Clinico
Universitario de Valencia, Spain
(2) William Harvey Research Institute of London, UK
(3) Universidad de Valencia, Spain

Adhesion molecule expression and leukocyte adhesion
are strongly induced in response to several inflammatory
processes associated with the development of atheroscle-
rosis. Synthetic ligands for PPARa and PPARg reduce
cytokine- stimulated surface expression of adhesion
molecules, leucocyte adhesion and chemokine release in
endothelial cells. However, less is know about the role of
PPARb receptors on these phenomena. Human umbilical
endothelial cells (HUVEC) were used. PPARb expres-
sion was measured by Western blot. For flow chamber
experiments, polymorphonuclear leucocytes (PMN) were
isolated from healthy volunteers. PPARb was activated by
the selective ligand GW501615. The total number of
interacting cells was quantified, as initial cell capture, and
further classified as either rolling or firmly adherent.
Adhesion molecule (ICAM-1, VCAM-1 and E-Selectin)
mRNA expression was determined in endothelial cells by
RT-PCR. In some experiments, cells were transfected
with PPARb specific siRNA to knockdown PPARb
expression HUVEC expressed PPARb, and it was
localized mainly to the nucleus and peri-nuclear region.
In flow chamber assays, GW501516 (100 nM, 24h)
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inhibited leucocyte capture (55%), rolling (56%) and
adhesion (54%) induced by TNFa (p<0.05, paired t-test,
n=4). TNFa induced ICAM-1, VCAM-1 and E-Selectin
mRNA expression was markedly reduced by GW501516
(p<0.05, paired t-test, n=4)). However, in cells trans-
fected with PPARb, but not control siRNA, this inhibition
was absent. Activation of PPARb reduces cytokine-
stimulated expression of adhesion molecules and the
ensuing leukocyte adhesion on HUVEC under flow. We
propose PPARbmay represent a new therapeutic target
for endothelial cell dysfunction.

Contact information: Dr Laura Piqueras, Fundacion
investigacion del Hospital Clinico de Valencia,
Department of Pharmacology, Valencia, Spain
E-mail: lpiqueras70@hotmail.com

P09.01

STRAIN DIFFERENCES IN PERITONEAL
MACROPHAGE ACTIVITY AND
SUSCEPTIBILITY TO EXPERIMENTAL
ALLERGIC ENCEPHALOMYELITIS INDUCTION
IN RATS

Katarina Mitic, S Stanojevic, N Kustrimovic, M
Dimitrijevic

Immunology Research Centre, Belgrade, Serbia

The aim of the present study was to investigate the
relevance of peripheral macrophage activity for the
susceptibility to the induction of experimental allergic
encephalomyelitis (EAE). Rats of EAE-susceptible Dark
Agouti and EAE-resistant Albino Oxford strain were
immunized with guinea pig spinal cord homogenate
(DAGPSC and AOGPSC), while non-immunized rats
served as controls (DANIM, AONIM). On day 15 after
immunization rat peritoneal macrophages were tested for
adherence capacity, zymosan phagocytosis and respira-
tory burst. Macrophages from AONIM rats exhibited
lower adherence capacity and higher phagocytosis and
H2O2 production then macrophages from DANIM rats.
Immunization decreased adherence and phagocytosis and
increased H2O2 production in macrophages from AO
rats, but did not influence these activities in macrophages
from DA rats. Our results suggest that inflammatory
activities of macrophages from AO rats could be consid-
ered as regulatory mechanisms connected with the
resistance to EAE induction (Supported by Ministry of
Science and Environmental Protection, Republic of
Serbia, Grant No 145049).

Contact information: Ms Katarina Mitic, Immunology
Research Centre ^Branislav Jankovic:, Institute of
Virology, Belgrade, Serbia
E-mail: canac@EUnet.yu

P09.02

STRUCTURAL MODEL OF COLLAGEN II
RECOGNITION BY A PATHOGENIC
AUTOANTIBODY

Ulrika Bçiers(1), B Sehnert(2), H Lanig(2), S PZßler(2), R
Holmdahl(3), H Burkhardt(1)

(1) Johann Wolfgang Goethe University, Frankfurt,
Germany
(2) Friedrich-Alexander University of
Erlangen-Nuremberg, Germany
(3) Lund University, Sweden

Objectives: The aim of the present study was to
characterize the interaction sites between the prototypic
arthritogenic murine IgG mAB CIIC1that is highly
somatically mutated and its epitope on type II collagen
(CII, aa359-369).

Methods: The establishment of a dynamic simulation
modelling of a CIIC1 single-chain fragment (scFV) in
complex with the triple helical CIIC1 epitope permitted
structural insights into immune complex formation. The
computer-based data were experimentally tested by
mutations of predicted critical residues into alanine in
the C1scFvs and the respective CIIC1 epitope that were
produced as recombinant constructs. The binding affin-
ities of the mutated scFVs were determined by ELISA
and surface plasmon resonance measurements.

Results: The mutation experiments confirmed the
predicted interaction sites of CII in the CDR2 and
CDR3 regions of both heavy andlight chain. Surprinsingly
also the model prediction, that the conversion of the
C1scFv sequence into the respective germline does not
affect CII binding affinity (KD 3x 10-8) could be
confirmed experimentally by the mutagenesis of 13(!)
positions.

Conclusions: Our data indicate that potentially harmful
cartilage specific humoral autoimmunity is germline
encoded. The molecular modeling further demonstrate
that the rigid collagen triple helix restricts the likelihood
of molecular interactions with the corresponding CDR-
regions of the antibody considerably compared to glob-
ular antigens. These sterical constraints might provide an
explanation why somatic mutations have no obvious
impact on CII recognition by the arthritogenic autoanti-
body. Moreover, the structural insights into CII-autoanti-
body interaction might be useful in future developments
of collagenomimetic ligands for therapeutic and diagnos-
istic purposes.

Contact information: Professor Harald Burkhardt, Johann
Wolfgang Goethe University, Division of Rheumatology,
Frankfurt, Germany
E-mail: harald.burkhardt@kgu.de
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INFLAMMATION REDUCTION AND TISSUE
RECOVERY IN A MOUSE MODEL OF
COLLAGEN-INDUCED ARTHRITIS AFTER
SELECTIVE INHIBITION OF
MITOGEN-ACTIVATED PROTEIN KINASE 1/2

Vittoria Ardissone(1), P Ferro(1), CH Ladel(1), P-A
Vitte(2), S Magar(3), P Blume-Jenses(3), A
Goutopoulos(3), R Cirillo(1)

(1) RBM-Merck Serono, Colleretto Giacosa, Italy
(2) SPRI-Serono Pharmaceutical Research Institute,
Geneva, Switzerland
(3) Serono Research Institute, Rockland, MA, USA

Mitogen-activated protein kinase (MAPKs) pathways
play an important role in the signalling system activated
by proinflammatory cytokines. Among the most impor-
tant cascades the activation of ERK1/2 by MEK1/2 is
reported to be responsible for inflammatory responses
and degradation of osteoarthritic cartilage. AS701820, a
selective MEK1 inhibitor, demonstrated anti-inflamma-
tory properties in reducing TNF-alpha production
induced by LPS injection (IC50 2 mg/kg). Therefore,
primary aim of the present study was to assess the
therapeutic strength of the AS701820 in a mouse model
of collagen-induced rheumatoid arthritis (CIA) assessing
the effect of the compound on structural changes related
to the cartilage. CIA is characterized by severe polyar-
thritis affecting peripheral joints, synovial hyperplasia
with persistent inflammation and cartilage erosion.
AS701820 treatment was initiated when signs of arthritis
were clinically visible (in terms of paw swelling and
redness) and was continued for 7 days (twice daily), by
oral route at the doses of 10, 30 and 100 mg/kg. AS701820
at 30 and 100 mg/kg significantly reduced clinical arthritic
read-outs such as clinical score and paw swelling. At
histology, vehicle-treated animals showed severe inflam-
mation and joint surface erosion. Administration of
AS701820 significantly decreased inflammatory infiltrates
and treated cartilage surfaces that presented normal
levels of proteoglycan content. In conclusion, the results
obtained in this study clearly demonstrate that the
selective blockade of MEK1 could be considered as an
innovative therapeutic approach to treat rheumatoid
arthritis.

Contact information: Dr Vittoria Ardissone, RBM-Merck
Serono, Department of Research Pharmacology, Colleretto
Giacosa, Italy
E-mail: vittoria.ardissone@serono.com

P09.04

T-CELL RESPONSES TO MYELIN BASIC
PROTEIN (MBP) IN HEALTH AND MULTIPLE
SCLEROSIS: ACTIVE DISEASE IS ASSOCIATED
WITH MBP-ELICITED CD4+ T CELL
PROLIFERATION.

Chris Juul Hedegaard(1), F Sellebjerg(2), K Bendtzen(1),
CH Nielsen(1,3)

(1) Institute for Inflammation Research, Copenhagen
University Hospital Rigshospitalet, Denmark
(2) Danish MS Research Center, Department of
Neurology, Copenhagen University Hospital
Rigshospitalet, Denmark
(3) Center of Clinical Immunology, Herlev University
Hospital, County of Copenhagen, Denmark

Myelin basic protein (MBP) is an autoantigen involved in
the T-cell mediated disease multiple sclerosis (MS). We
examined the stimulatory effect of MBP on peripheral
blood mononuclear cells (PBMC) cultures from 22 MS
patients and 22 sex- and age-matched healthy individuals,
and related the responses by MS patients to their disease
activity, as indicated by magnetic resonance imaging.
MBP induced CD4+ T-cell proliferation in 5 of 22
cultures from MS patients, and in none of the cultures
from healthy controls. The MBP-induced release of IL-10,
TNF-alpha and IFN-gamma was dose-dependent, and in
some cases release of IL-2, IL-4, and IL-5 was observed,
indicating a mixed Th1/Th2 response. MS patients
exhibited elevated TNF-alpha and IFN-gamma responses
as compared to healthy individuals. We observed a
significant association between the MBP-elicited CD4+
T-cell proliferation and active brain lesions, on the one
hand, and IL-4, IL-5 and IFN-gamma, on the other. When
grown in the presence of PstandardH serum from a healthy
donor, PBMC from healthy individuals responded to
MBP with a higher IL-10 production than PBMC from
MS patients. Thus, normal PBMC respond to MBP with
production of TNF-alpha, IFN-gamma and IL-10, but MS
is associated with enhanced TNF-alpha- , IFN-gamma-
and decreased IL-10 responses, and disease activity is
associated with MBP-induced proliferation of CD4+ T
cells.

Contact information: Mr Chris Juul Hedegaard,
Copenhagen University Hospital Rigshospitalet, Institute
for Inflammation Research, Copenhagen, Denmark
E-mail: bio_1@hotmail.com

P09.05

EFFECT OF DIETARY OMEGA-3 FATTY ACIDS
ON HEYMANN MEMBRANOUS NEPHRITIS: A
PROTEOMIC ASSESSMENT

Yisha Ye, H Ngai, WH Sit, P-P Jiang, J Wan

The University of Hong Kong, PR China

At present, it is discussed whether omega-3 polyunsatu-
rated acids (w-3 PUFAs) can show anti-inflammatory
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effects for treatment of chronic renal diseases. In the
present study, an animal model of passive Heymann
nephritis (PHN) (developed with rabbit anti-Fx A anti-
serum injection), whose clinical characteristics assembled
those of human membranous nephropathy, was used to
investigate the significance of w3- PUFAs enriched diet
on glomerularulonephritis. A proteomic approach was
used to search for serum proteins that might of relevance
to the Pathophysiology of the glomerularulonephritis.
Proteomes of serum between healthy control and PHN-
induced male Wistar rats that were chronically fed either
w-6 PUFAs enriched-corn oil or w-3 PUFAs enriched fish
oil were examined using 2D-PAGE and SYPRO Ruby
staining. Twenty-three proteins identified by MALDI-
TOF MS including the hemopexin precursor, alpha-1-
antiproteinase precursor, pregnancy-zone protein, hapto-
globin; glutathione peroxidase 3 precursors, Chain C,
Crystal Structure of the Neonatal Fc Receptor
Complexed with A Heterodimeric Fc and peptidylprolyl
isomerase D were belonged to several functional catego-
ries, suggesting the presence of cell proliferation, protein
synthesis and oxidative stress during PHN. Two isomers of
the haptoglobin (Hb) proteins were significantly down-
regulated (p< 0.001) with w-3 PUFAs enriched diet
compared to w-6 PUFAs feeding. Haptoglobin (Hp) is an
acute phase protein with the highest binding affinity with
free hemoglobin. Hp crucially prevents glomerular filtra-
tion of hemoglobin by protecting the kidney against
peroxidative injury. This study indicates that Hp may be a
relevant biomarker for predicting the treatment effective-
ness of w-3 PUFAs of membranous nephropathy in
human.

Contact information: Ms Ye Yisha, The University of
Hong Kong, Food and Nutritional Science
Division,Zoology, Hong Kong, PR China
E-mail: yeliuliu@hkusua.hku.hk
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THE ROLE OF DIABETES IN HAEMODIALYSIS
URETHRITIS

Zoi Tegou(1), O Drakoulogkona(1), K Goula(1), P
Georgakopoulos(2)

(1) Renal Unit, St. Anrdew Hospital, Patras, Greece
(2) Intensive Care Unit, St. Anrdew Hospital, Patras,
Greece

Background: Urethritis is an infection of the urethra.
Most cases are sexually transmitted. Haemodialysed-
people seem more prone to all kinds of urinary tract
infectionsthan others. Patients with underlying diabetes
are also a specific population at risk. Urethritis may be
caused by some sexually transmitted diseases (chlamydia,
gonorrhea, and ureaplasma urealyticum infections) and
by the same organisms that cause urinary tract infections
(E. coli or klebsiella). Viral causes of urethritis include
herpes simplex virus and cytomegalovirus. Neisseria
gonorrhoeae and C trachomatis account for most cases
of urethritis in men (70%). The aim of our study was to
determine all cases of urethritis of haemodialysed
patients at our unit during the last five years. We also

determined diabetes as a coexisting factor in the infected
patients.

Methods: We retrospectively reviewed all cases of
urethritis of 72 maintenance haemodialysis patients at
our center over the past 5 years. The diagnosis was made
according to patientsH symptoms and signs but also using
urine specimens for culture.12 patients (16.6%) from the
study group were diabetic.

Results: 4 cases of urethritis were determined. All
infected patients were diabetic. Isolated microorganisms
were E. coli (2 cases), Enterobacter aerogenes (1 case),
Pseudomonas aeruginosa (1 case).

Conclusions: Urethritis is not a common type of infection
in haemodialysed people. Patients on haemodialysis with
underlying diabetes are more prone to this type of
infections. Isolated microorganisms are not of sexually
transmitted group as in general populati

Contact information: Mrs Zoi Tegou, St Andrew Hospital,
Renal Unit, Patras, Greece
E-mail: zoitegou@yahoo.com
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STEROID SPARING EFFECT OF PAQUINIMOD
(ABR-215757) IN DISEASE DEVELOPMENT OF
EXPERIMENTAL LUPUS IN MRLLPR/LPR MICE

Anna Runstrçm, N Cort, B Axelsson

Active Biotech Research AB, Lund, Sweden

Objectives: To explore the ability to use paquinimod as a
steroid sparing drug in an animal model for SLE.

Methods: Mice were initially treated with a high dose of
prednisolone (2 mg/kg/day). Thereafter the amount of
steroid was reduced to 0.5 mg/kg/day and a low dose of
paquinimod (0.2 mg/kg/day) was added. The development
of glomerulonephritis was measured as hematuria during
the experimental period. Serum was collected for analysis
of anti-dsDNA antibodies. Kidneys were collected and
histopathological observations were performed. Organ
weight and lymphocyte sub-populations were assessed in
the spleen.

Results: When treatment with high dose prednisolone
was replaced by low dose prednisolone andpaquinimod a
steroid sparing effect was seen in a number of variables. A
significant reduction in the level of hematuria, in spleen
enlargement and in the total number of CD4+, CD8+
and on CD4-CD8- T cells was observed in mice treated
with paquinimod and low dose of prednisolone compared
to mice treated with high dose prednisolone alone. The
development of glomerulonephritis was also significantly
reduced in these mice. An almost complete inhibition of
anti-dsDNA in serum was seen in all treated groups.

Conclusions: When high dose prednisolone was replaced
by low dose prednisolone and paquinimod a steroid
sparing effect was seen when a number of variables e.g.,
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hematuria, T-cell sub-populations and development of
glomerulonephritis were examined. This setting could be
of great importance in future treatment of human SLE in
order to reduce the steroid dose needed in the treatment
of this disease.

Contact information: Mrs Anna Runstrçm, Active Biotech
Research AB, Pharmacology, Research & Development
Laboratories, Lund, Sweden
E-mail: anna.runstrom@activebiotech.com
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IDENTIFICATION OF CELL SURFACE
AUTOANTIGENS IN SJIGREN,S SYNDROME

Elisabeth Sivy Nginamau(1), R Jonsson(2)

(1) University of Bergen, Department of Rheumatology
Haukeland University Hospital, Bergen, Norway
(2) Otolaryngology/Head and Neck Surgery, Haukeland
University Hospital, Bergen, Norway

SjçgrenHs syndrome (SjS) is an autoimmune disease that
affects salivary and lacrimal glands and causes xerostomia
(dry mouth) and keratokonjunctivitis sicca (dry eyes).
Mononuclear cells infiltrate exocrine tissues and can
ultimately destroy the glands. A dominant feature of SjS
are autoantibodies against intracellular antigens Ro(SSA)
and La(SSB). The purpose of this study was to screen for
novel antibodies against cell surface antigens in primary
SjS. Proteins (MP) were isolated from cell membranes
(HeLa cells), and were tested with sera from SjS patients
or healthy blood donors individually in western blot
(WB) at 1:100. MP were separated on 2-D gels and tested
in WB (1:100) to locate the appropriate spots for mass
spectrometry (MS) analysis. Paraformaldehyde fixed
HeLa cells were incubated with sera from patients or
blood donors and examined by fluorescence microscopy.
Antigens were isolated at around 35, 50, 75, 100 kDa (64
total positive/79 tested patients). The dominant antigen
was at 50 kDa. Large quantities of endogenous proteins
were obtained and the membrane fraction was enriched.
One of the main obstacles to further study possible
surface antigens as M3 muscarinic receptor was over-
come. Proteins were separated on 2D-gels and tested in
WB to locate the relative spots for MS. The correct
localization of the patientsH antibodies on the cell surface
was confirmed by fluorescence microscopy. In conclusion,
membrane or membrane-associated antigens were recog-
nised by sera from SjS patients. One of them might
correspond to M3 muscarinic receptor. This identification
might help in developing a diagnostic assay for SjS.

Contact information: Dr Elisabeth Sivy Nginamau,
University of Bergen, The Gade Institute, Bergen, Norway
E-mail: elisabeth.nginamau@gades.uib.no
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UV POTENTIATES CYTOTOXICITY OF
ADDITIVES IN COSMETICS ON HUMAN SKIN
KERATINOCYTES.

Osamu Handa, S Kokura, K Mizuahima, S Akagiri, T
Takagi, Y Naito, N Yoshida, T Yoshikawa

Kyoto Prefectural University of Medicine

Aim: Various additives and preservatives are used in
cosmetics, foods and medicines in order to prevent
deterioration. However the precise mechanism of cyto-
toxicity of these additives are not known. In this study, we
investigated the effects of ultraviolet-B (UVB) exposure
on additives-treated human normal skin keratinocytes
(HaCaT).

Materials and Methods: Most popularly used additives in
cosmetics such as methylparaben (MP), octandiol (OD)
and phenoxyethanol (PE) were used. HaCaT keratino-
cyte was cultured in MP-containing medium for 24 h,
exposed to UVB and further cultured for another 24 h.
Subsequent cellular viability was evaluated by fluorescent
microscopy and flow cytometry using double staining
method with Hoechst 33342 and propidium iodide or
annexin-V. Same experiments were done using OD and
PE respectively instead of MP under same condition. In
addition, gene chip analysis was performed in each group.

Results: UVB exposure enhances cytotoxicity of these
additives even at low concentration. Gene chip analysis
showed that the expression of apoptosis-related genes,
oxidative stress-related genes and transcription related
genes were significantly upregulated in each group.

Conclusions: These results indicate that some additives,
which have been considered safe preservatives in
cosmetics, may have harmful effects on human skin
when exposed to sunlight.

Contact information: Dr Osamu Handa, Kyoto
Prefectural University of Medicine, Biomedical Safety
Science, Kyoto, Japan
E-mail: handao@koto.kpu-m.ac.jp
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MITOGEN- AND STRESS- ACTIVATED PROTEIN
KINASE 2 AND CYCLIC AMP RESPONSE
ELEMENT BINDING PROTEIN ARE ACTIVATED
IN LESIONAL PSORIATIC EPIDERMIS

Anne Toftegaard Funding, C Johansen, K Kragballe, L
Iversen

Department of Dermatology, Aarhus University Hospital,
Aarhus Denmark

Psoriasis is a chronic, hyperproliferative, inflammatory
skin disorder. The activity of the p38 and ERK1/2
mitogen-activated protein kinases (MAPKs) is increased
in lesional psoriatic skin, supporting a potential role of
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these kinases in the pathogenesis of psoriasis. Recently,
increased focal activation of the downstream target
mitogen- and stress-activated protein kinase 1 (MSK1)
was demonstrated in psoriatic epidermis. The purpose of
this study was to investigate MSK2 and the transcription
factor cAMP-response-element-binding protein (CREB)
in psoriatic skin and in cultured normal human keratino-
cytes. Keratome and punch biopsies were taken from
patients with plaque-type psoriasis. Normal human kera-
tinocytes were cultured and stimulated by interleukin-1Z
(IL-1ß) or anisomycin. The p38 MAPK, MSK1, MSK2
and CREB expression and phosphorylation were deter-
mined by western blotting. In lesional psoriatic skin,
significantly increased MSK2 (Ser196) and CREB
(Ser133) activation was demonstrated by phospho-blot-
ting. Immunofluorescence staining of phosphorylated
MSK2 (Ser196) revealed co-localization with phosphory-
lated MSK1 (Thr 581) in the epidermis. Keratinocyte
cultures stimulated with anisomycin and IL-1ß showed
increased MSK2 (Ser196) and CREB (Ser133) phosphor-
ylation. This activation was inhibited by pre-incubation
with a p38 inhibitor. Keratinocytes transfected with small-
interferring RNA showed a stronger decrease in CREB
phophorylation in MSK1/2 double transfected cells than
in MSK1 and MSK2 single transfected cells. This study
demonstrates for the first time the expression of MSK2 in
keratinocytes and increased MSK2 and CREB activation
in lesional psoriatic skin. Therefore it further supports our
hypothesis that the p38-MAPK/MSK1/MSK2 and CREB
signalling pathway plays a role in the pathogenesis of
psoriasis and other inflammatory diseases.

Contact information: Dr Anne Toftegaard Funding,
Aarhus University Hospital, Departmentof Dermatology,
arhus C, Denmark
E-mail: anne.funding@ki.au.dk
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EFFECTS OF NATURALLY-OCCURRING
FLAVONOIDS ON MAMMALIAN
COLLAGENASE, MATRIX
METALLOPROTEINASE-1

Hyun Lim, EJ Song, HP Kim

College of Pharmacy, Kangwon National University,
Chunchon 200-701, Korea

Some of anti-inflammatory plant flavonoids as a form of
whole plant extracts have been used topically for skin
inflammatory disorders. On human skin inflammation,
matrix metalloproteinase-1 (MMP-1) plays a pivotal role
on unbalanced turn-over or rapid breakdown of collagen
molecules. In the present study, for establishing a
therapeutic potential against skin inflammatory disorders,
the effects of natural flavonoids on MMP-1 activity and
MMP-1 expression were examined. From the results, the
flavonols including quercetin and kaempferol were
revealed to be strong inhibitors of human recombinant
MMP-1 with the IC50s of 39.6 - 43.7 aM, while the
flavones such as apigenin and wogonin showed weak
inhibition. When the effects of flavonoids on MMP-1
induction were studied, it was found that quercetin,

kaempferol, apigenin and wogonin (12.5 – 25.0 aM)
strongly inhibited MMP-1 induction from TPA-treated
human dermal fibroblasts, but naringenin (flavanone) did
not. By gel shift assay, these flavonoids were also found to
inhibit the activation of the transcription factor, AP-1,
whereas naringenin did not. Among MAPKs, quercetin
inhibited the extracellular signal-regulated protein kinase
(ERK) and p38 MAPK activation, and kaempferol
inhibited the p38 MAPK and c-Jun N-terminal kinase
(JNK) activation. On the contrary, the flavones and
naringenin did not inhibit the activation of these three
MAPKs. All these results indicate that the capacity of
MMP-1 inhibition and MMP-1 down-regulation of flavo-
noids may block collagen breakdown in certain patho-
logical conditions and certain flavonoids are useful to
treat skin inflammation, especially by topical application.

(Supported by BK21 project from Korea Research
Foundation)

Contact information: Mrs Hyun Lim, Kangwon National
University, College of Pharmacy, Chunchon, South Korea
E-mail: limhyun90@naver.com
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EFFECT OF AVAROL AND ITS THIOSALICYLIC
DERIVATIVE IN THE TPA-INDUCED
HYPERPLASIA MURINE SKIN MODEL

Maria Amigo(1), M PayS(1), S De Rosa(2), MC
Terencio(1)

(1) University of Valencia, Spain
(2) Istituto di Chimica Biomolecolare CNR, Napoli, Italy

Avarol is a marine sesquiterpenoid hydroquinone with
several pharmacological properties including antioxidant,
anti-inflammatory, and antipsoriatic effects. Recently, its
derivative avarol-3H-thiosalicylate (TA) also demon-
strated interesting perspectives as anti-inflammatory
drug in vitro and in vivo.It is interesting to note that
avarol and TA inhibited NF-ÞB activation in HaCaT
keratinocytes. Now, the effect of avarol and TA was
investigated in the TPA-induced hyperplasia murine skin
model, which presents some similarities with psoriatic
lesions. Topical treatment with TA (20 mg/ml) produced a
97 % inhibition of oedema and a strong reduction of
PGE2 (100 %), LTB4 (100 %) and MPO activity (65 %)
in skin homogenates. The inhibitory effect of avarol at the
same dose was 79 % for oedema, 90 % for PGE2, and 50
% for LTB4 and MPO activity. Histological study for
both compounds showed a decrease in epidermal hyper-
plasia as well as leukocyte infiltration respect to TPA
treatment. Besides, the reduction of cutaneous TNF-a by
avarol and TAwas also detected by immunohistochemical
analysis. These compounds were also capable of
suppressing NF-ÞB nuclear translocation in mouse skin.
In summary, our results suggest that inhibition of pro-
inflammatory metabolites by TA and avarol might be
beneficial for the treatment of the inflammatory compo-
nent of psoriasis. Its mechanism of action is related to the
inhibition of NF-ÞB activation and can be mediated by
the downregulation of intracellular signal-transduction
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pathways influenced by TNF-W, ROS and the arachidonic
acid metabolism.

Contact information: Mrs MarUa AmigV, University of
Valencia, Faculty of Pharmacy, Pharmacology, Valencia,
Spain
E-mail: ma3@alumni.uv.es
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INTERACTIONS OF 2-STYRYLCHROMONES
WITH PRO-INFLAMMATORY ENZYMES AND
OXIDATIVE SPECIES

Ana Gomes(1), E Fernandes(1), AMS Silva(2), CMM
Santos(2), DCGA Pinto(2), JAS Cavaleiro(2), JLFC
Lima(1)

(1) REQUIMTE, Departamento de QuUmica-FUsica,
Faculdade de FarmScia da Universidade do Porto, Porto,
Portugal
(2) Departamento de QuUmica, Universidade de Aveiro,
Aveiro, Portugal

2-Styrylchromones are a novel class of chromones,
vinylogues of flavones (2-phenylchromones), which have
recently been found in nature. Several natural and
synthetic chromones have demonstrated to possess
biological effects of potential therapeutic applications.
However, the anti-inflammatory potential of 2-styrylchro-
mones has not been explored so far. Thus, the aim of this
work was to evaluate the putative anti-inflammatory
properties of several synthetic 2-styrylchromones by
studding their influence on different systems that are
related to the inflammatory process. The putative inhib-
itory effects of several 2-styrylchromones on the pro-
inflammatory enzymes cyclooxygenase 1 (COX-1), cyclo-
oxygenase 2 (COX-2) and 5-lipoxygenase (5-LOX) was
evaluated in vitro and compared with structurally related
flavonoids. The capacity of the studied 2-styrylchromones
to scavenge reactive oxygen (ROS) and nitrogen species
(RNS) was also assessed by different in vitro assays,
which allowed to identify the influence of those
compounds in each reactive species, separately. From
the tested 2-styrylchromones, those having a catecholic B-
ring where shown to be the most effective scavengers of
ROS and RNS, being, in some cases, more active than
flavonoids. No considerable correlation was found
between the scavenging profile of these compounds and
their interactions with pro-inflammatory enzymes. The
results obtained from the present study indicate that some
of the tested compounds are promising molecules with
potential therapeutic value. The usefulness of 2-styryl-
chromones in the prevention or control of inflammation
can only be clarified with additional studies concerning
their influence on other relevant mechanisms of this
pathology.

Contact information: Dr Ana Gomes, ICETA, Faculdade
de FarmScia da Universidade do Porto, QuUmica-FUsica,
Porto, Portugal
E-mail: ana.gomes@ff.up.pt
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CHARACTERIZATION OF PET RADIOTRACER
UPTAKE IN HUMAN LEUKEMIA CELL LINE
THP-1, A MODEL FOR THE STUDY OF
MONOCYTE-MACROPHAGE DIFFERENTIATION

Jens Pietzsch, C Haase

Institute of Radiopharmacy, Research Center
Dresden-Rossendorf, Dresden, Germany

The importance of tumor-associated inflammatory cells,
able to affect different aspects of neoplastic tissue, is a
current matter of debate. Primarily monocytes are
recruited from the circulation into solid tumors and
metastases where they differentiate into macrophages
with several phenotypes and, e.g., may significantly
contribute to uptake of certain radiotracers. We therefore
sought to characterize the uptake of various radiotracers
used for positron emission tomography (PET) in a well
characterized in vitro model of human monocytes/macro-
phages in comparison with that in various human tumor
cells. Uptake of radiotracers 18F-fluorodeoxyglucose
(FDG), 3-O-methyl-6-18F-fluoro-L-DOPA (OMFD),
and 18F-labeled native/oxidized low density lipoproteins
(nLDL, oxLDL) in single- or cocultivated human myeloid
(monocytic) leukemia cell line THP-1 was compared with
that by squamous cell carcinoma (FaDu), mamma (MCF-
7) and colorectal adenocarcinoma (HT29) cell lines
(without or in the presence of specific inhibitiors). Several
THP-1 phenotypes along the monocytic pathway (mono-
cytes, differentiated macrophages, retrodifferentiated
cells) were studied before, during and after incubation
with phorbol myristate acetate. Differentiated THP-1
cells show, when compared with tumor cells, a compa-
rable FDG accumulation, a considerably lower OMFD
uptake, and a significantly higher oxLDL uptake. On the
other hand, during differentiation and retrodifferentia-
tion THP-1 cells obviously establish a distinct sequence of
biological processes also reflected by considerable alter-
ations in radiotracer uptake. The observed differences in
uptake of several radiotracers in vitro in-between THP-1
phenotypes and between THP-1 phenotypes and tumor
cells, respectively, stimulate studies on the contribution of
macrophage radiotracer uptake to the overall uptake in
neoplastic or inflammatory lesions in vivo.

Contact information: Dr Jens Pietzsch, Research Center
Dresden-Rossendorf, Institute of Radiopharmacy,
Dresden, Germany
E-mail: j.pietzsch@fzd.de
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GENOME WIDE IDENTIFICATION OF
TRANSCRIPTIONAL START SITES IN HUMAN
COLORECTAL CANCER

Shin-ichi Hashimoto, K Matsushima

Department of Molecular Preventive Medicine, Graduate
School of Medicine, The University of Tokyo, Japan
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Genomic and full-length cDNA sequences provide
opportunities for understanding human gene expression.
Determination of the mRNA start sites would be the first
step in identifying the promoter region, which pivotally
regulates transcription of the gene. Although the mRNA
start sites of most genes show heterogeneity, this may
reflect physiological, developmental, and pathological
states of the particular cells or tissues. Recently, we
have developed a 5H-end SAGE (5HSAGE) that can be
used to globally identify the transcriptional start sites and
frequency of individual mRNAs. A strong association
exists between states of chronic inflammation and cancer,
and it is believed that mediators of inflammation may be
responsible for this phenomenon. Another important
factor in tumor development seems to be the epigenetic
effects on tumor suppressor genes. Because of its ability
to suppress tumor cell proliferation, angiogenesis, and
inflammation, the epigenetic drug such as histone deace-
tylase (HDAC) inhibitor is currently in clinical trials.
However, how epigenetic drugs mediate its effects is
poorly understood. To assess the effects of epigenetic
drugs, the gene expression by 5HSAGE in colon cancer cell
lines treated with epigenetically affecting agents, 5-aza-2H-
deoxycytidine, a potent inhibitor of genomic and
promoter-specific DNA methylation and trichostatin A,
a HDAC inhibitor was investigated. Epigenetic modifi-
cation induced not only the change of expression of
several inflammation-associated genes and the cell cycle
progression-associated genes in human colon cancer cells
but also the gene expression with aberrant start sites.

Contact information: Dr Shin-ichi Hashimoto, University
of Tokyo Graduate School, Department of Molecular
Preventive Medicine, Tokyo, Japan
E-mail: hashimot@m.u-tokyo.ac.jp
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INTERLEUKIN-6 MRNA EXPRESSION IN
SPORADIC COLON CANCER

Tamara Cacev, S Kapitanovic

Rudjer Boskovic Institute, Division of Molecular
Medicine, Zagreb, Croatia

Colon cancer is one of the most frequently diagnosed
cancers in Western Societies. Interleukin-6 (IL-6) is a
potent, pleiotropic, inflammatory cytokine that contrib-
utes to a multitude of physiological and pathophysiolog-
ical processes. IL-6 is produced by many different cell
types. The main sources in vivo are stimulated monocytes,
fibroblasts, and endothelial cells. A variety of studies have
demonstrated that over expression of IL-6 contributes to
the pathogenesis of various inflammatory diseases as well
as cancer. It has been reported that human colorectal
cancer cells display a wide heterogeneity in their potential
to express and produce IL-6. Serum levels of IL-6 are
elevated in patients with colorectal cancer, however
serum levels of IL-6 were found to be independent of
IL-6 mRNA expression in tumor tissue. In this study we
analyzed IL-6 mRNA expression by real-time PCR in 50
sporadic colon cancer tissue as well as corresponding
normal mucous tissue. IL-6 mRNA expression in tumor

tissue was lower than in the corresponding normal
mucous tissue (p=0,0074). There was no correlation
betweenIL-6 mRNA expression and tumor grade or
stage. Thus we can conclude that IL-6 produced at the
tumor site is not involved in sporadic colon cancer
progression.

Contact information: Ms Tamara Cacev, Rudjer Boskovic
Institute, Division of Molecular Medicine, Zagreb, Croatia
E-mail: tcacev@irb.hr
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THE EFFECT OF SERUM FROM
CHOLANGIOCARCINOMA PATIENTS ON
HUVEC FUNCTIONS

Pravit Akarasereenont(1), T Aiamsa-ard(1), V
Chinswangwatanakul(2), Ki Techatraisak(3), S
Chotewuttakorn(1), A Thaworn(1)

(1) Pharmacology Department, Faculty of Medicine Siriraj
Hospital, Bangkok, Thailand
(2) Surgery Department, Faculty of Medicine Siriraj
Hospital, Bangkok, Thailand
(3) Obstetric and Gynycology, Faculty of Medicine Siriraj
Hospital, Bangkok, Thailand

Objectives: To investigate the effects of serum from
cholangiocarcinoma patients on endothelial cell (human
umbilical vein endothelial cells; HUVEC) functions.

Material and Methods: HUVEC were cultured as stan-
dard techniques and grown to confluence until use. Serum
was obtained from cholangiocarcinoma patients and
normal healthy subjects. HUVEC were treated with
10% of serum and incubated for 24 hours. Cells were
analyzed by using [3H] thymidine and immunoblotting
assay for cell proliferation and COX-2/NOS-2 protein
expression, respectively.

Results: Serum of CCA patients trend to have more
effect on proliferation of endothelial cell than healthy
control subjects. On the protein expression, CCA serum
significantly increased the expression of COX-2 but not
NOS-2 in HEVEC. However, the proliferate effect on
endothelial cells by CCA sera did not correlate with the
expression of COX-2.

Conclusions: This result suggested that some factors in
serum of cancer patients could induce COX-2 protein
expression in HUVEC. The increasing of COX-2 might
be one of various factors involve in the proliferation
process.

Contact information: Dr Pravit Akarasereenont, Faculty
of Medicine Siriraj Hospital, Department of
Pharmacology, Bangkok, Thailand
E-mail: sipak@mahidol.ac.th
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SUPEROXIDE DERIVED FROM NEUTROPHILS
AND TUMOR PROGRESSION

Satoshi Kokura, O Handa, T Takagi, T Yoshikawa

Kyoto Prefectural University of Medicine, Japan

Aim: Superoxide is responsible for the neutrophil-medi-
ated tumoricidal activity. The aim of our work was to
monitor the changes of superoxide production from
neutrophil attributed to tumor development from the
early phase to the advanced stage, and to investigate the
effects of OK-432H@on neutrophil-derived superoxide
production and tumor growth.

Methods: AH109a rat hepatocellular carcinoma cells
were implanted into the hind leg of male Donryu rats.
PMNs were harvested from rat peritoneal cavity 6 h after
intraperitoneal injection of oyster glycogen. Superoxide
production were measured by the method of CLA-
dependent chemiluminescence, which has high sensitivity
and specificity to superoxide.

Results: The counts of peripheral leukocytes were
significantly increased during tumor progression, and
there are significant difference between that of controls
and tumor-bearing rats after 18 days of tumor inoculation.
Both PMA and OZ-induced superoxide generation
derived from neutrophils became significantly reduced
in the advanced stage of cancer. The suppression of
neutrophil-derived superoxide generation was accompa-
nied with tumor progression and an increased number of
neutrophils in the peripheral blood. The subcutaneous
administration of OK-432, a biological response modifier,
prevented the suppression of neutrophil-derived super-
oxide generation during tumor progression, which might
induce the tendency of tumor growth suppression.

Conclusions: Our results suggested that the decreased
superoxide generation as well as the high leukocytes
concentration in the peripheral blood could be considered
as indicators of an advanced stage of cancer. Further-
more, the effect of OK-432 on neutrophil-derived super-
oxide production in cancer-bearing rats may provide
pharmacological evidence to the therapeutic effects of
OK-432.

Contact information: Professor Satoshi Kokura, Kyoto
Prefectural University of Medicine, Department of
Biomedical Safety Science, Kyoto, Japan
E-mail: s-kokura@mpd.biglobe.ne.jp
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IL-6 -174 GENOTYPES IN GEP-NET

Maja Berkovic(1), M Jokic(2), V Zjacic-Rotkvic(1), S
Kapitanovic(2)

(1) University Hospital ^Sestre Milosrdnice:, Bucharest,
Romania
(2) Division of Molecular Medicine ^Rudjer Boskovic:
Institute, Bucharest, Romania

Introduction: IL-6 is a pleiotropic cytokine mapped to
chromosome 7p21-24. Its promoter SNP -174 G/C is
associated with high serum cytokine production, and
according to current investigation can play a role in the
development and progression of different gastrointestinal
malignancies. We tested its genotypes in the gastrointes-
tinal and pancreatic neuroendocrine tumors (GEP-
NETs).

Patients and Methods: DNAs from 80 patients diagnosed
with GEP-NET and 162 age and sex-matched volunteers
were analyzed for -174 G/C SNP of the IL-6 gene. To
analyze IL6 -174 C/G polymorphism we used PCR –
NlaIII RFLP method. For statistical analysis �2 test and
FisherHs Exact test were used. The level of significance
was 0.05.

Results: There were no differences observed in the
frequencies of the -174 high expression (GC and GG)
genotypes between the patients and healthy volunteers
(p=0.5518), as well as between patients with gastro-
intestinal or pancreatic endocrine tumors (p=0.3762). -
174 G/C genotype was statistically more frequent among
patients with non-functional pancreatic endocrine tumors
(PETs) than in those with functional PETs (p=0.0246).

Conclusions: High expression genotypes of IL-6 -174 SNP
are more frequent in non-functional PETs and may be a
marker for the mentioned malignancies.

Contact information: Dr Maja Berkovic, University
Hospital, Department of Endocrinology, Diabetes &
Metabolism, Zagreb, Croatia
E-mail: mberkovi@globalnet.hr
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HMC-1 HUMAN MAST CELLS SYNTHESIZE
AND SECRETE NEUROTENSIN (NT) AND
EXPRESS NT RECEPTOR NTS1

David Cochrane(1), R Carraway(2), K Harrington(1), M
Laudano(1), R Scarpa(1), A Lillo(1), D Buzanoski(1), R
Feldberg(1)

(1) Department of Biology, Tufts University, Medford,
MA, USA
(2) Department of Physiology, University of Massachusetts
Medical School, Worcester, MA, USA

Chronic inflammation is associated with an increased risk
of cancer in the affected tissues. Mast cells (MC), which
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are important in inflammation, are found around and
within a variety of human tumors. Their number corre-
lates with tumor vascularity and aggressiveness and is a
negative indicator for patient survival. How mast cells
influence tumor growth is not well understood. The
neuroendocrine peptide, neurotensin (NT) is a potent
secretagogue of MC that has tumor-promoting effects in
animals and promotes the growth of a variety of human
cancer cells, acting via its GPCR NT-type 1 receptor
(NTS1). Here we show that HMC-1 human MC express
NT-precursor (proNT) mRNA and protein, and secrete
immunoreactive NTwhen stimulated. RT-PCR on HMC-
1 cell RNA yielded a band with 99% sequence identity to
proNTand a band corresponding to the proNT processing
enzyme, PC5a.Immunocytochemistry on HMC-1 cells
showed specific staining for proNT. Stimulation of
HMC-1 cells with A23187 + PMA, PGE2, C48/80 or
mastoparan released immunoreactive NT.RT-PCR on
HMC-1 cell RNA yielded a band with 99% sequence
identity to human NTS1. Western blotting gave bands
corresponding to unglycosylated (49 kDa) and glycosy-
lated (55 kDa) NTS1.Immunocytotochemistry on HMC-1
cells showed specific staining for NTS1. These finding
have significance for the role of mast cells in tumor
growth.

Contact information: Dr David E Cochrane, Tufts
University, Department of Biology, Medford, MA, USA
E-mail: david.cochrane@tufts.edu
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PROTEINASE-ACTIVATED RECEPTOR-2
(PAR-2): A TUMOR SUPPRESSOR IN SKIN
CARCINOGENESIS

Anke Rattenholl(1), S Seeliger(1), J Buddenkotte(1), MP
Schçn(2), M Steinhoff(1)

(1) University Hospital MDnster, Germany
(2) University Hospital WDrzburg, Germany

The proteinase-activated receptor PAR-2 has been
demonstrated to modulate tumor growth, invasion and
metastasis in various tissues. However, the role of PAR-2
in cutaneous cancerogenesis is still unknown. Here we
could show a protective role of PAR-2 in the develop-
ment of epidermal skin tumors: we established a mouse
skin tumor model using chemically induced carcinogen-
esis. To this end, PAR-2-deficient and wild-type mice
were painted once with DMBA (7,12-dimethylbenz[a]an-
thracene) for sensibilization, followed by topical applica-
tion of the phorbol ester PMA (phorbol myristate acetate
(12-O-tetradecanoylphorbol-13-acetate)) twice per week
at the same sites. Tumors started to appear after eight
weeks. After 13 weeks, PAR-2-deficient mice showed a
significantly increased number of skin tumors (14 per
animal on the average) in contrast to the wild-type (eight
tumors per mouse). Analysis of possible signal trans-
duction pathways activated upon PAR-2 stimulation in
HaCaT keratinocytes showed an involvement of extrac-
ellular signal regulated kinase 1/2 (ERK1/2) and
profound epidermal growth factor receptor (EGFR)
transactivation, leading to secretion of the tumor-

suppressing factor transforming growth factor-beta 1
(TGF-Z1). Thus, our results provide the first experimental
evidence for a tumor-protective role of PAR-2.

Contact information: Professor Martin Steinhoff,
University Hospital MDnster, Department of Dermatology,
MDnster, Germany
E-mail: martin_steinhoff@web.de
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DISTINCTIVE PROTEOGLYCAN, SDF1/CXCR4
AND MCP1/CCR2 EXPRESSION IN PROSTATIC
FIBROBLASTS FROM DISEASED AND NORMAL
TISSUES

Maite T Quiles(1), MA ArbVs(1), A Fraga(1), I de
Torres(2), J ReventVs(1), J Morote(3)

(1) Institut de Recerca Vall de Hebron. Barcelona.Spain.
(2) Servei Anatomia Patolbgica, Hospital Vall de Hebron,
Barcelona, Spain
(3) Servei Urologia, Hospital Vall de Hebron.
Barcelona.Spain.

Pathogenesis of benign prostatic hyperplasia (BPH) and
prostate cancer (PCa) is still unresolved, although chronic
inflammation may play a significant role in disease
progression. Prostate stromal fibroblasts may be contri-
buting to the inflammatory process through the expres-
sion and secretion of pro-inflammatory mediators, in
particular proteoglycan-bound chemokines and other
chemoatractants, and the interaction with inflammatory
cells such as monocytes. To better understand molecular
mechanisms underlying functional differences among
prostate fibroblast populations, our primary objective
was to characterize proteoglycan and chemokine gene
expression in human fibroblasts of different histological/
pathological origin cultured in normal and monocyte-
conditioned media. We analysed 20 primary human
fibroblast cultures from normal transition zone (TZ),
normal peripheral zone (PZ), benign prostatic hyper-
plasia (BPH), and pathologically confirmed prostate
cancer (CA). Cells of different origin displayed distinct
mRNA expression profiles for the core proteins of
proteoglycans and both SDF1/CXCR4 and MCP1/CCR2
chemokine axis. When incubated with monocyte-condi-
tioned medium all four cell types significantly changed
SDF1/CXCR4 and MCP1/CCR2 expression in a fibro-
blast population dependent manner. Monocyte-fibroblast
cell adhesion and the chemotactic response of fibroblasts
to human peripheral blood monocytes were investigated
in a coculture system. Monocytes adhered rapidly to
fibroblasts and preferentially to BPH and PZ cells. In
addition, chemotaxis was significantly induced in both
fibroblast cultures after incubation with monocytes. Our
results suggest that prostatic fibroblasts have a key
inflammatory role associated to a distinctive proteoglycan
gene expression and chemokine induction, which is
dependent on their histological and pathological source.
Supported by the Spanish Urology Society (Madrid,
Spain).
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Contact information: Dr Maite T Quiles, Institut de
Recerca Vall de Hebron, Unitat de Recerca Biomedica,
Barcelona, Spain
E-mail: mtquiles@ir.vhebron.net
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IMPACT OF APOPTOTIC CELLS AND/OR
TREATMENT WITH PAF-R ANTAGONIST ON
EHRLICH ASCITIC TUMOR AND MELANOMA
B16F10

S Oliveira, L Andrade, M Pinheiro, S Nonogaki, R
Chammas, Sonia Jancar

University of S¼o Paulo, Brazil
University of S¼o Paulo

We have recently shown that PAF-receptor is involved in
phagocytosis of apoptotic and necrotic but not viable
cells, possibly through its interaction with PAF-like
molecules present on the surface of these cells. Removal
of altered cells by macrophages could modify the micro-
environment at an inflammatory site, and thus influence
tumor growth. In the present study we investigated the
impact of apoptotic cells or treatment with PAF-R
antagonist on Ehrlich ascitic tumor (EAT, ip) and
melanoma B16F10 (sc). PAF-R antagonist, WEB2170
(5mg/Kg, ip) was given daily for 6 days. We found that
EAT growth was significantly reduced by pretreatment
with WEB2170, and that inoculation of apoptotic cells
(thymocytes) before tumor implantation stimulated
tumor growth, an effect reversed by WEB2170 pre-
treatment. EAT growth was accompanied by increased
production of prostaglandin E2, VEGF and NO which
was reduced significantly by WEB2170 treatment. In
B16F10 melanoma, WEB2170, alone or in association
with an apoptosis inducer chemotherapeutic agent,
Dacarbazin (DCB, 40 ug/Kg,ip) significantly reduced
tumor mass volume and the number of intratumoral
small vessels. In association with DCB, WEB-2170
reducedactive caspase-3 expression in the tumor
andmarkedly increased the survival of tumor-bearing
mice. The data obtained here show that during tumor
growth, activation of PAF-R by molecules present in the
surface of apoptotic/necrotic cells, or by PAF produced in
the milieu, favors tumor growth and suggests that PAF-
antagonists could be useful in tumor treatment, partic-
ularly when in association with chemotherapy.

Financial suport by FAPESP and CNPq.

Contact information: Dr Sonia Jancar, University of S¼o
Paulo, Department of Immunology - ICB, S¼o Paulo,
Brazil
E-mail: sojancar@icb.usp.br
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THE MOLECULAR NATURE OF K-RAS
MUTATIONS INFLUENCES THE ANGIOGENIC
TUMOR PHENOTYPE

Maria Antonia Arbos Via(1), MT Quiles(1), A
Figueras(2), R Mangues(2), F Vinals(2), JR Germa(2), G
Capella(2)
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(2) Translational Research Laboratory, IDIBELL -
Institut Catalad:Oncologia, Spain

The malignant potential of tumor cells may be influenced
by the molecular nature of K-Ras mutations. We have
previously shown that codon 12 mutations associate with
an increased resistance to apoptosis. We hypothesized
that their different malignant potential in vivo could be
also related to the generation of a distinct angiogenic and
inflammatory profile including vascular structure, macro-
phage infiltration and expression of angiogenic modula-
tors, proteolytic mediators and the CXCL12(SDF-1)/
CXCR4 chemokine axis. To do so we have combined in
vitro and in vivo studies using stable CYS12 and ASP13
NIH3T3 transfectants. CYS12 tumors showed a higher
microvessel density associated with shorter latency
period. Prominent vessels with W-smooth muscle actin
positives cells surrounded by F4/80 macrophages were
only observed in ASP13 tumors associated with a shorter
growth period. ASP13 tumors displayed increased VEGF
expression both at the RNA and protein levels, mainly
produced by tumor cells. TSP-1 protein levels were
similarly diminished in both transfectants. Higher
MMP9 and MMP7 activities and expression were
observed in ASP13 tumors probably produced by macro-
phages or stromal cells. Total and active MMP2 levels
were higher in CYS12 tumors. The expression of SDF-1
and CXCR4 remained unchanged while SDF-1g isoform
was selectively induced in CYS12 tumors, suggesting
SDF-1a or b are induced in ASP13 tumors. These results
show distinct K-Ras mutations induce specific angiogenic
phenotypes. The differential stimulation of VEGF expres-
sion, metalloprotease activities and SDF-1 expression
observed is the result of the joint action of tumor cells and
the local microenvironment.

Contact information: Dr Maria A Arbos Via, Institut de
Recerca Vall de Hebron, Unitat de recerca Biomedica,
Barcelona, Spain
E-mail: maarbos@ir.vhebron.net
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P11-12 INFLAMMATION AND HUMAN
INCISIONAL HERNIA PATHOPHYSIOLOGY

Maria Antonia Arbos Via(1), MT Quiles(1), r Diaz(1), J
Guillen(1), P Huguet(2), J ReventVs(1), M
Lopez-Cano(2), M Armengol(2)

(1) URB - Institut de Recerca Vall de Hebron, Barcelona,
Spain
(2) Hospital Universitari Vall de Hebron, Barcelona, Spain
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Incisional hernias (IHs) represent a common complica-
tion of laparotomies, involving remarkable healthcare
costs. Representative IH animal models are lacking and
characterization of human tissue resources is scant. This
limited understanding of fundamental mechanisms regu-
lating the destruction of the abdominal wall currently
limits the prevention and treatment of IHs. Here, we
compared tissue specimens (carefully obtained > 5cm of
the defect) and primary fibroblasts cultures from fascia
and skeletal muscle of subjects with/without IH hernia.
The most prominent morphologic characteristics of IH
tissue were: alterations of the microstructure of the
connective tissue and loss of extracellular matrix (ECM),
and a paucity of fibroblasts. In IH muscles, inflammatory
infiltrates were observed. Other significant changes were:
decreased collagen type I/III ratio; differential proteo-
glycans mRNA expression; enhanced metalloproteinases/
endogenous inhibitors ratio (MMPs/TIMPs); and upre-
gulation of apoptosis effectors (caspase-3 and substrates;
TNF-alpha; IL-6). In vitro, hernia fibroblasts (IHFs)
exhibited significantly higher (2-fold) cellular prolifera-
tion and migration rates and decreased strength of
adhesion as compared to control fibroblasts, even after
several passages. Moreover, IHFs ultrastructure analysis
revealed accumulation of autophagic vacuoles, autopha-
golysomes-like structures and multilayered lamellar and
fingerprint profiles, as well as mitochondrial swelling.
Based on these descriptive results in human tissues, a
novel hypothesis emerges regarding IH formation. Specif-
ically we propose that inflammation-related mechanisms
triggering proteolytic and apoptotic effectors regulate cell
turnover and eventually contribute to atrophy and
progressive tissue insuffiency. Overall, this may be
causally involved in the mechanisms of ECM destruction
yielding IH

(Supported by FIS PI_ 030290 and GenCat_Agaur_
XT_0417).

Contact information: Dr Maria A Arbos Via, Institut de
Recerca Vall de Hebron, Unitat de recerca Biomedica,
Barcelona, Spain
E-mail: maarbos@ir.vhebron.net
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EXPRESSION PROFILING IDENTIFIES
INFLAMMATORY GENES ASSOCIATED WITH
LUNG TUMORIGENESIS

Olga Martinez IbaÇez(1), M De Franco(1), M Spinola(2),
C Pignatiello(2), W Cabrera(1), OG Ribeiro(1), N
Starobinas(1), T Dragani(2)

(1) Butantan Institute, Sao Paulo, Brazil
(2) Istituto Nazionale Tumori, Milan, Italy

AIRmax and AIRmin mice are phenotypically selected
for maximal or minimal subcutaneous acute inflammatory
response, respectively, and display high inter-line differ-
ences in protein exudates and neutrophil infiltration, as
well as in bone marrow granulopoiesis, inflammatory
cytokines, and neutrophil apoptosis. In a combined
experiment of urethane-induced lung inflammatory

response and lung tumorigenesis, AIRmin mice devel-
oped a persistent subacute lung inflammation and a 40-
fold higher lung tumor multiplicity than AIRmax mice,
which showed a transient lung inflammatory response.
We have analyzed gene expression profiles of these
outbred lines in comparison to the lung cancer resistant
C57Bl/6 and lung cancer susceptible A/J mouse strains.
Gene expression profile analysis of urethane-treated and
untreated animals was performed using the Applied
Biosystems Mouse Genome Survey Microarray
containing 32,000 mouse transcripts. mRNA expression
of candidate differentially expressed genes was validated
by quantitative real-time PCR and the over-represented
biological themes were analyzed with the EASE software.
Urethane treatment modulated the gene expression
profile in all four lines. Among the confirmed genes,
vanin3 (Vnn3) and major histocompatibility antigen E
alpha (H2-Ea) resulted common to both mouse models.
The most represented gene categories in AIR model were
acute phase response, immunoresponse, electron and
lipid transport, complement activation and tissue repair.
MHC/antigen process and presentation and immunores-
ponse were the major themes in the inbred model.
Moreover, a gene cluster in chromosome 3 (45.0 cM) was
observed. The study suggests that the expression of a
subset of genes may show a strain- and line-specific
modulation pattern during inflammatory response and
lung tumorigenesis.

Contact information: Dr Olga Martinez IbaÇez, Butantan
Institute, Department of Immunogenetics, S¼o Paulo,
Brazil
E-mail: olgaibanez@butantan.gov.br
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A NOVEL SELECTIVE MULTI-TARGETED
TYROSINE KINASE INHIBITOR WITH
SUPERIOR ANTI-TUMOR EFFICACY

P Hjarnaa, Jef Fensholdt

LEO Pharma A/S, Ballerup, Denmark

Inhibition of tumour induced angiogenesis constitutes
very attractive anti-cancer therapeutic approach.It is well
established that the VEGF signal transduction pathway is
one of the key drivers of deregulated angiogenesis and
selective inhibition can lead to inhibition of tumour
growth. However, multiple angiogenic growth factors and
pathways are involved, leading to a phenomenon of
redundancy and overcoming of an inhibition of VEGF
signalling only. We have developed a nanomolar inhibitor
(compound A) of the receptor tyrosine kinase VEGFR-
R2 (KDR), which was subsequently shown to be a potent
inhibitor of closely related kinases (VEGFR-1 and -3,
PDGFR, KIT, CSF-1R) but also unrelated soluble
tyrosine kinases (SRC-familily of kinases and Raf).
Compound A potently inhibits VEGF stimulated endo-
thelial cell proliferation but has no effect on non-EC
proliferation, which is suggestive of a selective anti-
angiogenic potential. The unique kinase inhibitory profile
of compound A combined with excellent oral bioavail-
ability (87%) has translated into superior in vivo anti-
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tumour efficacy when compared to the relatively selective
KDR inhibitor PTK787. Thus, treatment of nude mice
implanted with either commercial ATCC derived tumour
cells (A431 and DU-145) or low passage patient derived
tumors (CXF 1103; colon cancer, RXF 631; renal cancer)
with compound A resulted in inhibition of tumour growth
which was significantly better than for PTK787 treated
mice. Compound A is fairly well tolerated by rodents and
extended toxicological studies have been initiated to
determine the therapeutic index, which also may allow for
exploration of other non-cancer indications.

Contact information: Dr Jef Fensholdt, Leo Pharma A/S,
Medical Department 54805, Ballerup, Denmark
E-mail: jef.fensholdt@leo-pharma.com
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CHONDROPROTECTION, ANTIOXIDANT AND
IGF-1 PROMOTING ACTIVITY OF A
PROANTHOCYANIDIN RICH AMAZONIAN
GENONUTRIENT, PROGRADO

Mark Miller(1), P Bobrowski(2), M Shukla(3), T
Haqqi(3)

(1) Albany Medical College, USA
(2) Rainforest Nutritionals, Inc, USA
(3) Case Western Reserve University School of Medicine,
USA

Background: The Amazonian medicinal plant Sangre de
grado (Croton palanostigma) has traditional applications
for wound healing and inflammation. We sought to
characterize an extract (progrado) in terms of safety,
proanthocyanidin profile, antioxidant activity and
anabolic/catabolic actions in human cartilage explants.

Methods: Acute oral safety and toxicity was tested in rats
according under OECD protocol #420. Proanthocyanidin
oligomers were quantified by HPLC and progradoHs
antioxidant activity assessed by the ORAC, NORAC
and HORAC assays. Human cartilage explants, obtained
from surgical specimens, were treated with IL-1b (10 ng/
ml) to induce matrix degradation and glycosaminoglycans
(GAG) release. Progrado (2-10 mg/ml) was tested for its
ability to maintain optimal IGF-1 transcription and
translation in cartilage explants and cultured chondro-
cytes.

Results: Progrado displayed no evidence of toxicity (2000
mg/kg po) leading to GSH safety rating of 5/unclassifi-
able. Oligomeric proanthocyanidin content was high (158
mg/kg) with the majority of oligomers > 10mers.Progrado
was a remarkably potent antioxidant and in an ex vivo
model of inflammation-induced cartilage breakdown,
progrado was exceptionally effective in reducing both
basal and IL-1b induced glycosaminoglycan release from
human cartilage explants. Progrado prevented IL-1b
induced suppression of IGF-1 production from human
cartilage explants as well as stimulating basal IGF-1
production (P<0.05). Comparable changes in IGF-1 gene
expression were noted in cultured human chondrocytes.

Conclusions: Progrado has a promising safety profile,
significant chondroprotective and antioxidant actions, and
promotes the production of the cartilage repair factor,
IGF-1. This suggests that progrado may offer therapeutic
benefits in joint health, wound healing and inflammation.

Contact information: Professor Mark Miller, Albany
Medical College, Center for Cardiovascular Sciences MC8,
Albany, NY, USA
E-mail: markjsm03@yahoo.com
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ANTIOXIDANT AND ANTIGENOTOXIC
ACTIVITIES OF KOREAN FERMENTED
SOYBEAN IN VITRO AND IN VIVO

Eun Jeong Song, NY Kim, HP Kim, MY Heo

College of Pharmacy, Kangwon National University,
Chunchon 200-701, South Korea

The solvent extracts from Korean fermented soybean
(Chungkukjang) were evaluated for their protective
effects against the generation of free radicals and lipid
peroxidation. The activities of Chungkukjang were
compared with several antioxidants and soybean isofla-
vones including genistein and daidzein. In addition, the
protective effects against H2O2-induced cytotoxicity and
oxidative DNA damage in the NIH/3T3 fibroblasts line
were examined. The extracts from Chungkukjang and soy
isoflavones inhibited the generation of 1,1-diphenyl-2-
picryl hydrazine (DPPH) radicals, and had an inhibitory
effect on LDL oxidation. The extracts from Chungkuk-
jang and soy isoflavones strongly inhibited H2O2-induced
DNA damage in the presence or absence of endonuclease
III and FPG. Furthermore, they showed cytoprotective
effects against H2O2, without cytotoxicity except for the
hexane extract at high concentrations (> 450 mg/ml). The
ethanol and n-butanol extracts appeared to have most
potent antioxidant activities. These in vitro results show
that the extracts of Chungkukjang may be a useful
antigenotoxic antioxidant by scavenging free radicals,
inhibiting lipid peroxidation and protecting against
oxidative DNA damage without having cytotoxic effect.
Moreover, the extracts of Chungkukjang inhibited MDA
formation in the liver, DNA damage assessed by comet
assay and the microucleated reticulocyte formation of
peripheral blood in KBrO3-treated mice. These in vivo
results were similar to those of in vitro experiments.
Therefore, Chungkukjang containing soy isoflavones is a
promising functional food that can prevent oxidative
stress.

(Supported by BK21 project from Korea Research
Foundation).

Contact information: Ms Eun Jeong Song, Kangwon
National University, College of Pharmacy, Chunchon,
South Korea
E-mail: songej83@hotmail.com

PostersInflamm.Res., Supplement 3 (2007) S465



P11.17

EFFECTS OF EXERCISE TRAINING ON SIRT1
ACTIVITY IN AGED RATS

Nicola Ferrara(1), G Corbi(1), V Conti(2), S Paola(3), B
Silvia(2), R Barbara(2), F Amelia(2)

(1) S. Maugeri Foundation, Scientific Institute of Telese
Terme, IRCCS and Department of Health Sciences,
University of Molise, Italy
(2) Department of Experimental Medicine,Second
University of Naples, Italy
(3) Department of Biochemistry, Second University of
Naples, Italy

SIRT1 is a histone deacetylase, involved in oxidative
stress and aging. Because the role of aging and exercise
on sirtuins activity in rats is unknown, we investigated the
effects of exercise on age-related changes in the SIRT1
activity, comparing heart (H) and adipose (A) tissue of
sedentary young (n10), sedentary old (n10) and trained
old (n10) rats. The trained old rats performed a 8-weeks
moderate training on treadmill. On H and A tissue of all
rats SIRT1 activity was evaluated by assay kit, perox-
idative damage measuring malondialdehyde (MDA) and
protein-aldehyde adducts 4-hydroxynonenal (4-HNE),
MnSOD, catalase and FOXO3a by western blot, and
GADD45a, Cyclin D2 and FOXO3a mRNA by RT-Pcr.
Aging reduced SIRT1 activity in H (p<0.0001) without
effects in A, producing an increase of MDA (H,
p<0.0005; A, p<0.0001) and 4-HNE (H, p<0.005; A,
p<0.0005), and a decrease of Mn-SOD (p<0.02) and
catalase (p<0.0001) expression in both H and A. Aging
did not affect FOXO3a protein expression in H, and
FOXO3a mRNA in A. Exercise produced an increase in
H FOXO3a protein expression (p<0.02) and in A
FOXO3a mRNA, associated to higher Mn-SOD (H,
p<0.01; A, p<0.005) and catalase (H, p<0.0001; A,
p=0.01) levels in both H and A of aged rats. In heart
exercise-induced higher SIRT1 activity bring on decrease
in Cyclin D2 and increase in GADD45a mRNA expres-
sion. In A we found a similar decrease in Cyclin D2,
without changes in GADD45a mRNA expression. These
findings suggest that exercise is able to increase SIRT1
activity in aged rats.

Contact information: Professor Nicola Ferrara,
Fondazione S. Maugeri, Istituto Scientifico di Telese,
IRCCS, Telese Terme (Bn), Italy
E-mail: nicferra@unina.it
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EFFECTS OF GLYCYRRHIZIN ON THE GENE
EXPRESSION IN CCL4-INDUCED HEPATITIS

Keiko Miyoshi(1), T Horiguchi(1), K Abe(2), H Inoue(2),
T Noma(1)

(1) Institute of Health Biosciences, The University of
Tokushima Graduate School, Tokushima, Japan
(2) Minophagen Pharmaceutical Co. LTD, Japan

Objectives: Glycyrrhizin (GL) is a major component of
Glycyrrhizae radix (licorice) that is generally used for
treatment of hepatitis. GL has a regulatory activity on
arachidonic metabolism, immunological function, and
anti-viral effects. However, the molecular mechanisms
of the effects remain unclear. To analyze the molecular
basis of GL signaling, we performed the microarray
analysis using CCl4-induced mouse hepatitis models.

Methods: Eight-week-old ICR male mice were treated
intraperitoneally with 100 f^l/ kg BW of CCl4 w/wo 250
mg/ kg BWof GL. After 24 hours and 72 hours, livers and
serum were collected and analyzed. For microarray
analysis, the expression patterns of genes between 72
hour-treated-livers (CCl4 or CCl4 and GL) and no
treated-livers were compared.

Results: GL-treatment dramatically decreased the GPT
activity in plasma at 24 hours compared to that in CCl4-
treated plasma. However, the levels of mRNA expression
of inflammatory genes such as phospholipase A2, HSP47,
and procollagen were still very high in GL-treated liver.
After 72 hours, the mRNA levels of them were signifi-
cantly reduced in GL-treated mice compared to those of
CCl4-treated liver. Then, we screened 41,000 genes by
microarray and found that 71 genes were up-regulated
and 63 genes were down regulated in CCl4+GL
compared to CCl4 treatment. Interestingly, ROS scav-
enger-related genes were significantly up-regulated in
CCL4 + GL. Detail analysis is currently ongoing.

Conclusions: We found the unique relationship between
GL activity and ROS regulation. This finding suggests a
novel way to treat inflammatory diseases including
hepatitis.

Contact information: Dr Keiko Miyoshi, The University of
Tokushima Graduate School, Institute of Health
Biosciences,, Tokushima, Japan
E-mail: miyoshi@dent.tokushima-u.ac.jp
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LIPOPEROXIDATION AND MPO ACTIVITY IN
PERIPHERAL ORGANS FROM RATS WITH EAE

Simone Teixeira, A Dias, S Bolonheis, A Varriano, C
Carrari, S Costa, M MuscarS

University of S¼o Paulo, Brazil

Objectives: Experimental autoimmune encephalomyelitis
(EAE) is a demyelinating autoimmune disease that
results from an immunological reaction against different
myelin components at the CNS. It is widely employed as
an animal model of human multiple sclerosis. Interest-
ingly, the number of studies relating these diseases with
peripheral organs is limited. We thus investigated the
consequences of EAE on the degree of lipoperoxidation
(TBARs) and MPO activity in different rat peripheral
organs (eg. lung, spleen, liver, stomach, duodenum, colon,
ileum, kidney and bladder).
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Methods: EAE was induced by immunization of female
Lewis rats with guinea-pig myelin basic protein (MBP) in
complete FreundHs adjuvant (CFA) and the animals were
studied at the stage III of the disease (characterized by
complete paralysis of the hind-limbs); control rats
received either CFA alone or were not manipulated at
all (naYve).

Results: Compared to CFA rats, EAE resulted in
increased MPO activity (U/mg tissue) in kidney (280 �
75 vs. 121 � 14; p<0.05), stomach (571 � 44 vs. 220 � 45;
p<0.001), duodenum (3,965 � 386 vs. 2,721 � 361;
p<0.05) and bladder (548 � 95 vs. 179 � 35; p<0.001),
and higher TBARs contents (nmol MDA/mg tissue) in
liver (6.4 � 0.3 vs. 5.1 � 0.1; p<0.05), stomach (4.2 � 0.3
vs. 2.0 � 0.1; p<0.001) and duodenum (8.0 � 0.8 vs. 4.0 �
0.2; p<0.01).

Conclusions: The inflammatory process that characterizes
EAE is not restricted to the CNS and has systemic
consequences by selectively affecting different peripheral
organs.

Acknowledgements: CAPES, CNPq, FAPESP.

Contact information: Ms Simone Teixeira, University of
S¼o Paulo, Department of Pharmacology, Campinas,
Brazil
E-mail: mone@usp.br
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NICKEL NITRATE STIMULATES HUMAN
NEUTROPHILS OXIDATIVE BURST IN VITRO

Marisa Freitas, E Fernandes, J Lima

ICETA, Faculdade de FarmScia da Universidade do Porto,
Portugal

Experimental evidences have shown that the toxicity of
Ni salts may involve inflammatory processes, with a
subsequent overproduction of reactive oxygen species
(ROS) and carcinogenicity. Neutrophils are the most
abundant leukocytes of blood, and participate actively in
the inflammatory innate host defense response. However,
relatively little is known about the potential of nickel salts
in activating human neutrophils.Thus, the aim of the
present study was to evaluate the putative stimulation of
oxidative burst in isolated human neutrophils by nickel
nitrate. The measurement of neutrophil burst was under-
taken in vitro, by chemiluminescence, by monitoring the
oxidation of luminol by neutrophil-generated ROS and
reactive nitrogen species (RNS). Enzymatic inhibitors
and specific reactive species scavengers were used to
evaluate which species were involved in neutrophils
activation by nickel nitrate. The obtained results showed
that nickel nitrate stimulates human neutrophils burst in a
concentration-dependent manner, within levels that may
be attained in vivo. In the present experimental condi-
tions, the reactive species involved in neutrophils activa-
tion by nickel nitrate were superoxide radical (O2-.),
hydrogen peroxide (H2O2), hydroxyl radical (HO.) and
perchloric acic (HOCl). The observed activation of

isolated human neutrophils burst by nickel nitrate and
subsequent tissue damage due to a sustained formation of
reactive species may contribute for the deleterious effects
attributed to this transition metal, though this assumption
needs to be confirmed in vivo.

Contact information: Dr Marisa Freitas, ICETA,
Faculdade de FarmScia da Universidade do Porto,
QuUmica-FUsica, Porto, Portugal
E-mail: marisafreitas@ff.up.pt
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MYELOPEROXIDASE EFFECTS ON HUMAN
SPERMATOZOA

Jacqueline Leßig(1), H Spalteholz(1), U Reibetanz(1), P
Salavei(1), M Fischlechner(1), H-J Glander(2), J
Arnhold(1)

(1) University of Leipzig, Medical Faculty, Institute for
Medical Physics and Biophysics, Germany
(2) University of Leipzig, Derpartment of Dermatology,
Andrology Training Centre of the European Academy of
Andrology, Germany

Unintentional childlessness often caused by common
reasons as inflammation affects 15 - 20 % of German
couples. Inflammations of the male genital tract lead to
an infiltration of polymorphonuclear granulocytes
(PMN), respectively induce a restricted spermatozoa
quality associated with early triggered acrosome reaction
(AR) and apoptosis as well as changes in the lipid
structure and reduced mobility. Stimulated PMN release
the strongly cationic heme protein myeloperoxidase
(MPO), which is able to bind to negatively charged
membrane surfaces, e.g. apoptotic cell membranes with
externalized phosphatidylserine (PS). A population of
freshly prepared spermatozoa shows only a very small
amount of cells with MPO binding ability as well as
externalization of PS. The number of spermatozoa able to
bind MPO raises considerably in samples containing pre-
damaged cells or introducing the AR as could be
observed with rhodamine B isothiocyanate (RITC)-
labelled MPO and antibody techniques by fluorescence
microscopy as well as flowcytometry. The activation
ofMPO with its substrate hydrogen peroxide (H2O2) in
the presence of chloride ions generates the powerful
oxidizing and chlorinating species hypochlorous acid
(HOCl) and enhanced markedly the number of annexin
V positive and non-vital cells. Components of seminal
plasma as well as serum albumin can protect spermatozoa
for the deleterious effects of MPO. The coincidence of PS
externalization and MPO binding to spermatozoa
surfaces indicates an up to now unknown role of this
enzyme in recognition and removal of apoptotic cells
during inflammation.

Contact information: Dr Jacqueline Leßig, University of
Leipzig, Medical Faculty, Institute of Medical Physics and
Biophysics, Leipzig, Germany
E-mail: jacqueline.lessig@medizin.uni-leipzig.de
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MITOCHONDRIA AS MODULATORS OF
INFLAMMATION

Ryan Martinus

University of Waikato, Hamilton, New Zealand

Mitochondria play a fundamental role in the life and
death of all eukaryotic cells. Cells with dysfunctional
mitochondria are known to have higher levels of a
molecular stress protein (cpn60). This protein is increas-
ingly being implicated to play a role in modulating
cellular inflammation. We have developed an in vitro
model cell system using THP-1 monocyte cells with
compromised mitochondrial bioenergetic functions to
investigate the relationships between mitochondrial
dysfunction, cpn60 expression and modulation of pro-
inflammatory cytokine responses. We have found that the
ability of cpn60 to modulate TNF-a expression was
strongly correlated with the loss of mitochondrial bioen-
ergetic functions in our THP-1 cells. We also demonstrate
that such modulation involves both ERK1/2 and p38mapk
pathways. The significance of these results in relation to
the role of mitochondria as modulators of inflammation
will be discussed.

Contact information: Dr Ryan Martinus, University of
Waikato, Department of Biological Sciences, Hamilton,
New Zealand
E-mail: r.martinus@waikato.ac.nz
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ALTERED APOPTOSIS AND CASPASE
ACTIVITY DURING ZYMOSAN PERITONITIS IN
MICE GENETICALLY DEPRIVED OF
MMP-9/GELATINSE B

Elzbieta Kolaczkowska(1), B Plytycz(1), B Arnold(2), G
Opdenakker(3)

(1) Jagiellonian University, Department of Evolutionary
Immunobiology, Krakow, Poland
(2) German Cancer Research Center, Department of
Molecular Immunology, Heidelberg, Germany
(3) Rega Institute for Medical Research, University of
Leuven, Laboratory of Immunobiology, Leuven, Belgium

We showed that in mice genetically deprived of metal-
loproteinase 9 (MMP-9-/-) at least one compensatory
mechanism operates as there are elevated levels of PGE2
of COX-1 origin expressed by peritoneal macrophages
during zymosan peritonitis; and this leads to increased
early vascular permeability observed in those animals.
Also infiltration of peritoneal cavity by inflammatory
neutrophils is changed in MMP-9-/- mice as at 6 hrs of
inflammation, when otherwise highest numbers of neutro-
phils are detected in peritoneum, the cell numbers are
significantly lower in the mice in comparison to their
controls. In contrary, at 24 hrs of peritonitis, when
normally resolution of peritonitis takes place, no decrease
in neutrophil counts is observed. Thus the aim of the

present study was to evaluate if impairment of neutrophil
apoptosis could account for this latter phenomenon in
MMP-9-/- mice. For this numbers of apoptotic (Annexin
V) and necrotic (7-AAD) peritoneal leukocytes were
evaluated and levels of active caspases were tested by
application of either caspase detecting antibodies or
fluorochrome-labelled inhibitors; all analyses were
performed by flow cytometry. The results revealed that
both, numbers of apoptotic cells and levels of active
caspase 3 were significantly lowered in MMP-9-/- mice
while levels of caspase 7, 8 and 9 were significantly
elevated in comparison to control animals. We conclude
that an impairment of apoptosis is observed in MMP-9-/-
mice during zymosan peritonitis and it is due to the
decreased levels of active caspase 3. The increased
activity of other examined caspases is most probably
independent of apoptosis.

Contact information: Dr Elzbieta Kolaczkowska,
Jagiellonian University, Department of Evolutionary
Immunobiology, Krakow, Poland
E-mail: kolac@zuk.iz.uj.edu.pl
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ROLE OF PROTEINASE-ACTIVATED
RECEPTOR-2 (PAR2) IN HUMAN NEUTROPHIL
TRANSENDOTHELIAL MIGRATION AND
APOPTOSIS IN VITRO

V Shpacovitch(1), Stefan Seeliger(1), M Huber-Lang(2), S
Balkow(1), M Feld(1), M Hollenberg(3), V Sarma(4), P
Ward(4), A Strey(5), V Gerke(5), C Sommerhoff (6),
Martin Steinhoff(1)

Department of Dermatology, IZKF MDnster, and
Boltzmann Institute for Immunobiology of the Skin, (1)
University of MDnster, Germany
(2) Department of Surgery, University of Ulm, Germany
(3) Canadian Institutes of Health Research Proteinases
and Inflammation Network, Department of Pharmacology
and Therapeutics, University of Calgary, Alberta, Canada
(4) Department of Pathology, University of Michigan
Medical School, Ann Arbor, USA
(5) Institute of Biochemistry, ZMBE, University of
MDnster, Germany
(6) Department of Clinical Chemistry and Clinical
Biochemistry, University of MDnchen, Germany

Recent findings suggest a crucial role of Proteinase-
activated receptor-2 (PAR2) in inflammation and innate
immunity. PAR2 is the second member of a novel G
protein-coupled receptor subfamily with seven putative
trans-membrane domains. This subfamily is characterized
by a unique mechanism of receptor activation. Accessible
serine proteases cleave the receptor to expose a new,
previously cryptic, N-terminal sequence (“tethered
ligand”) which further interacts with the same receptor
and activates it. Tryptase, trypsin, and bacterial serine
proteases are capable of directly activating PAR2. PAR2
is expressed by human neutrophils, however its functions
on these cells remained unclear. The data of our present
study indicate that PAR2 agonists enhance interferon
gamma (IFNa)–induced up-regulation of cell surface
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Fca ;RI, one of the key receptors involved in neutrophil
phagocytic activity. Moreover, PAR2 agonists (serine
proteases as well as synthetic activating peptide) and their
receptor represent an additional system which controls
neutrophil transendothelial migration and apoptosis in
vitro. Additionally, there is a significant increase of PAR2
expression on the neutrophil cell surface in the case of
septic patients as compared to cells from healthy volun-
teers. Together, our results indicate that PAR2 may be
involved in the pathophysiology of acute bacteria-induced
human diseases (sepsis or septic shock, for example)
potentially by regulating neutrophil apoptosis, transendo-
thelial migration and Fca-receptor expression.

Contact information: Dr Victoria Shpacovitch, University
of MDnster, Department of Dermatology, MDnster,
Germany
E-mail: shpa_vika@mail.ru
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ROLE OF MACROPHAGES IN MOUSE KIDNEY
REPAIR AFTER ISCHEMIA/REPERFUSION
INJURY.

Eugenia Vinuesa, G Hotter, M Jung, A Sola

IIBB-CSIC, Barcelona, Spain

Aim: To ascertain the role of macrophages as direct
inducers of regeneration after renal ischemia/reperfusion,
and to establish whether inflammatory conditions
contribute to the process.

Methods: We determined whether adoptive transfer of
macrophages at different stages of kidney inflammation
after mouse renal I/R could restore reparation and
assessed the influence of inflammation in the process.

Results: I/R provoked the increases in renal regeneration,
as evaluated by inmunohistochemistry and PCR mRNA
of stathmin and PCNA. The cytokine profile revealed the
influence of the inflammatory environment on kidney
repair. Regeneration was macrophage-dependent,
decreasing when depletion was provoked, and increasing
with adoptive transfer of macrophages; however, admin-
istration of resting macrophages did not induce repair at
the time points in which tissue was inflamed, and was only
able to promote regeneration in the absence of inflam-
mation (72 hours). Pro-inflammatory cytokines increased
at the early stages of reperfusion, coinciding with low
regeneration, and anti-inflammatory cytokines increased
during the longer periods of reperfusion when regener-
ation was more evident.

Conclusions: Macrophages directly induce renal regener-
ation after ischemia/reperfusion in an inflammation-
dependent manner.

Contact information: Ms Maria E. Vinuesa, IIBB-CSIC,
Experimental Pathology, Barcelona, Spain
E-mail: evabam@iibb.csic.es
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CIRCULATING IGM ANTIBODIES AGAINST
MYELIN BASIC PROTEIN IN HEALTH AND
MULTIPLE SCLEROSIS: A POSSIBLE
COMPONENT IN THE REGULATION OF
SELF-REACTIVITY?

Chris Juul Hedegaard(1), K Bendtzen(1), F Sellebjerg(2),
CH Nielsen(3)

(1) Institute for Inflammation Research, Copenhagen
University Hospital Rigshospitalet, Denmark
(2) Danish MS Research Center, Department of
Neurology, Copenhagen University Hospital
Rigshospitalet, Denmark
(3) Center of Clnical Immunology, Herlev University
Hospital, County of Copenhagen, Denmark.

Antibodies against myelin basic protein (MBP) are
present in sera from patients with multiple sclerosis
(MS), but the role of these antibodies is controversial. We
collected sera from 22 MS patients and 17 healthy
individuals and found that both groups contained IgM
anti-MBP antibodies, while MS sera contained small
amounts of IgG anti-MBP. However, the two groups of
sera did not differ significantly with respect to the content
of either antibody subclass. Addition of MBP to the
various sera and subsequent addition of the mixtures to
normal peripheral blood mononuclear cells (PBMC)
resulted in a significant deposition of IgM on CD14+
monocytes, indicating that formation of MBP/IgM
complexes had occurred. This deposition was strongly
inhibited by addition of 10 mM EDTA to the sera,
indicating that it was complement dependent. The PBMC
produced significant amounts of IL-10, TNF-alpha and
IFN-gamma upon stimulation with MBP, and the extent
of the cytokine production did not depend upon whether
sera from MS patients or from healthy controls were
present. However, disruption of the tertiary structure of
MBP by boiling significantly reduced the production of
all three cytokines, supporting a role for antibodies in the
induction of cytokine responses to MBP. We propose that
natural IgM autoantibodies may form complexes with
MBP, facilitating the uptake of MBP by antigen-
presenting cells (APC). Since sera from MS patients did
not enhance this uptake and the subsequent cytokine
production, the mechanism may be part of an appropriate
peripheral regulation of self-reactivity. We currently
investigate this possibility.

Contact information: Mr Chris Juul Hedegaard,
Copenhagen University Hospital Rigshospitalet, Institute
for Inflammation Research, Copenhagen, Denmark
E-mail: bio_1@hotmail.com
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ANTI-CYCLIC CITRULLINATED PEPTIDE
ANTIBODIES IN A GROUP OF PATIENTS
AFFECTED BY HCV-RELATED ARTHRITIS

Loredana Postiglione(1), G Tarantino(2), A Spanb(2), P
Ladogana(1), FL Perrone(1), S Padula(2), A Riccio(2)

(1) ^Federico II: University Medical School of Naples,
Department of Molecular and Cellular Biology and
Pathology ^L.Califano:, Naples, Italy
(2) ^Federico II: University Medical School of Naples,
Departmentof Clinical and Experimental Medicine,
Naples, Italy

Background: Hepatitis C Virus (HCV) infection can
induce immunological disorders with different clinical
expression such asarthritis, Sjogren Sindrome and various
form of vasculitis.

Aim: To study the prevalence of anti-cyclic citrullinated
peptides antibodies (anti-CCP) in a group of patients
affected by HCV- related arthritis and the eventual
correlations with rheumatoid factor (RF) and/orantinu-
clear antibodies (ANA), and articular involvement. Study
Design: 30 patients with arthritis were selected in a
population of 380 subjects affected by HCV infection.
Each patients was evaluated by clinical examination (23
denoted poliarticular and 7 mono-oligoarticualr involve-
ment), by X-graphic aspects of joint involvement (8
patients presented join erosions), by ANA, RF and anti-
CCP positiveness.

Results: 33,3% of patients presented positivenessfor anti-
CCP, without significant correlation between suchpara-
meter and ANA, RFand articular involvement. Anti CCP
resulted positive in 4 out of the 8 patients with joint
erosions, and only in 6 out of the 22 patients without joint
erosions. Such frequency analyzed by chi square ended up
in no significant differences.

Conclusions: Our patients presented an interesting prev-
alence of the positiveness for anti-CCP. These data
suggest a consideration about the specificity, commonly
attributed to this parameter in the diagnosis of rheuma-
toid arthritis.

Contact information: Professor Loredana Postiglione,
^Federico II: University Medical School of Naples,
Department Molecular and CellularBiology and Patology,
Napoli, Italy
E-mail: loredana.postiglione@unina.it
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PHARMACOKINETICS AND -DYNAMICS OF AN
ANTI-NKG2D ANTIBODY (CX5)

Claus Haase, VW Stennicke, B Ursø, H Markholst, H
Agersø

Novo Nordisk A/S, MBløv, Denmark

NKG2D is a stimulatory NK-cell receptor, which is
expressed on NK cells, gamma-delta T cells and CD8+ T
cells in humans and on NK cells, activated macrophages,
gamma-delta T cells and activated CD8+ T cells in mice.
Expression of NKG2D on CD4+ T cells is generally rare
in both mice and humans, but has been reported in a
number of inflammatory diseases, including rheumatoid
arthritis, CrohnHs disease and an animal model of type 1
diabetes. The monoclonal antibody CX5 recognizes
murine NKG2D and has been shown to block ligand-
binding and mediate internalization of NKG2D. Further-
more, CX5 can inhibit and/or ameliorate disease in
animal models of type 1 diabetes and inflammatory
bowel disease. Thus, it is very likely that NKG2D plays an
important role in the development of inflammatory and
autoimmune diseases. Since little is known about the
pharmacokinetics and pharmacodynamics of the CX5
antibody, we decided to study this in both regular BALB/
c mice and immunodeficient CB17.scid mice. Different
doses of CX5 antibody was injected intraperitoneally and
PK and PD was measured by ELISA (anti-CX5 ELISA in
serum) and flow cytometry (down-regulation of NKG2D
on CD49b+ NK cells) for up to two weeks after
administration. We found that CX5 very efficiently
down-regulate NKG2D on CD49b+ NK cells and that
the effects of the antibody can be seen for more than two
weeks after one single injection. Finally, we propose a
model which may be helpful in predicting the effects of
different doses of CX5 antibody in vivo.

Contact information: Dr Claus Haase, Novo Nordisk A/S,
Immunopharmacology, MBløv, Denmark
E-mail: csha@novonordisk.com
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COMPARISON OF GLUCOSAMINE SULFATE
AND A POLYHERBAL SUPPLEMENT,
REPARAGEN, FOR THE RELIEF OF
OSTEOARTHRITIS OF THE KNEE: A
RANDOMIZED CONTROLLED TRIAL
[ISRCTN25438351]

Mark Miller(1), K Mehta(2), N Deo(2), J Chaudhary(2),
P Bobrowski(3)

(1) Albany Medical College, USA
(2) Vedic Lifesciences, USA
(3) Rainforest Nutritionals, Inc, US

Background: The efficacy and safety of Reparagen, in
treating osteoarthritis was compared to glucosamine
sulfate in a Mumbai-based multi-center, randomized,
double-blind study.

Methods: Subjects (n=95) were screened and randomized
to receive glucosamine sulfate (n= 41, 1500 mg/day) or
reparagen (n=38, 1800 mg/day), a polyherbal consisting
of vincaria (Uncaria guianensis) and RNI 249 (Lepidium
meyenii) administered orally, twice daily. Primary efficacy
variables were WOMAC scores, visual analog score
(VAS) for pain, and response to treatment defined as a
20% improvement in WOMAC pain, with assessments at
1, 2, 4, 6 and 8 weeks. Secondary variables were
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tolerability, investigator and subject global assessments
and rescue medication consumption (paracetamol).

Results: Subject randomization was effective and both
treatments showed significant benefits in primary
outcomes within one week (P<0.05), with a similar,
progressive improvement over the course of the 8 week
treatment protocol (42-49% reduction in total WOMAC
or VAS scores). The response rate was substantial for
both glucosamine (88%) and reparagen (92%), which
exceeded placebo responses (55%, p <0.01) and
supported by investigator and subject assessments. Toler-
ability was excellent and safety parameters were
unchanged. Rescue medication use was significantly
lower in the reparagen group (p <0.01), and serum
IGF-1 levels were unaltered.

Conclusions: Both reparagen and glucosamine sulfate
produced substantial improvements osteoarthritis symp-
toms. Response rates were high and the safety profile was
excellent, with significantly less rescue medication use
with reparagen. We speculate that the high response rate
to glucosamine sulfate may reflect higher baseline pain
levels or synergy with dietary curcumin.

Contact information: Professor Mark Miller, Albany
Medical College, Center for Cardiovascular Sciences MC8,
Albany, NY 12208, USA
E-mail: markjsm03@yahoo.com
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ESSENTIAL NUTRIENTS SUPPRESS
INFLAMMATION BY MODULATING KEY
INFLAMMATORY GENE EXPRESSION

Vadim Ivanov, J Cha, S Ivanova, MW Roomi, A
Niedzwiecki, M Rath

Dr Rath Research Institute, Santa Clara, USA

Inflammation accompanies and aggravates progression of
all modern human chronic pathological conditions.
Growing evidence indicates the beneficial role of proper
nutrition in controlling inflammation. We investigated the
effects of selected essential nutrients in experimental
inflammation and the molecular mechanisms involved.
Tested nutrient mixture (NM) consisted of green tea
catechins, citrus flavonoids hesperidin, naringenin and
quercetin, ascorbate, lysine, proline, arginine and
cysteine. Systemic inflammation in mice challenged with
bacterial lipopolysaccharide (LPS) was monitored by
blood plasma levels of fourteen key inflammatory cyto-
kines. Two week supplementation with 250 mg NM/kg
body weight prior to LPS challenge provided significantly
greater protection than did supplementation with
ibuprofen. Induction of interleukin-6 (IL-6) and mono-
cyte chemoattracting protein-1, two cytokines especially
responsive to LPS challenge, was reduced in NM-
supplemented animals by 58% and 86%, respectively.
Corresponding reduction in ibuprofen group was 34%
and 43%. Protective mechanisms involved were assessed
in human cultured U937 macrophages stimulated with
LPS.The cytokines most responsive were tumor necrosis

factor alpha (71% and 17% reduction by supplementa-
tion with NM and ibuprofen, respectively) and IL-12
(66% and 15% in corresponding reduction). NM supple-
mentation dramatically reduced prostaglandin E2 secre-
tion by stimulated macrophages along with cyclooxige-
nase-2 (COX2) cellular protein expression. mRNA levels
forCOX2 and inflammatory cytokines were also dramat-
ically reduced. Quercetin was the most effective nutrient
when tested individually. However, NM appeared to
surplus the combined effect of individual components. We
conclude that the tested combination of essential
nutrients demonstrates strong beneficial effects in exper-
imental inflammation by targeting responsible gene
expression.

Contact information: Dr Vadim Ivanov, Dr Rath Research
Institute, 1260 Memorex Drive, Santa Clara, USA
E-mail: v.ivanov@drrath.com
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ANTI-INFLAMMATORY ACTIVITY OF THE
SYNTHETIC CHALCONE DERIVATIVES:
INHIBITION OF INDUCIBLE NO
SYNTHASE-CATALYZED NO PRODUCTION
FROM LPS-TREATED RAW 264.7 CELLS

Young Hoon Kim(1), H Park(1), HP Kim(1), KH Son(2)

(1) College of Pharmacy, Kangwon National University,
South Korea
(2) Department of Food and Nutrition, Andong
University, South Korea

Chalcones belong to flavonoid family from plant origin
and some of them possess anti-inflammatory activity.
Recently, several natural and synthetic chalcones were
reported to inhibit inducible nitric oxide synthase
(iNOS)-catalyzed NO production in cell cultures. In the
present study, to find the optimal chemical structures and
to elucidate their action mechanisms, 41 synthetic chal-
cones having the substituent(s) on A- and B-rings were
prepared and their effects on iNOS-catalyzed NO
production were evaluated using LPS-treated RAW
264.7 cells. Among the tested compounds, 2H-methoxy-
3,4-dichlorochalcone (Ch15), 2H-hydroxy-6H-methoxychal-
cone (Ch29), 2H-hydroxy-3-bromo-6H-methoxychalcone
(Ch31) and 2H-hydroxy-4H,6H-dimethoxychalcone (Ch35)
potently inhibited NO production (IC50s, 7.0 – 9.9 mM).
The favorable chemical structures were found to be a
methoxyl substitution in A-ring at adjacent position (2H or
6H) to carbonyl moiety with/without 2H-(or 6H-)hydroxyl
group and 3-halogen substitution in B-ring. When the
cellular action mechanisms of Ch15, Ch31 and Ch35 were
further examined, it was revealed that Ch15 and Ch31
clearly down-regulated iNOS expression while Ch35 did
not. Moreover, Ch15 and Ch31 were proved to suppress
the nuclear transcription factor-kB activation. From the
results, it is suggested that certain chalcone derivatives
potently inhibit iNOS-catalyzed NO production by the
different cellular mechanisms, iNOS down-regulation or
iNOS inhibition, depending on their chemical structures.
These chalcone derivatives may be possibly used as lead
compounds for developing new anti-inflammatory agents.
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Contact information: Mr Young Hoon Kim, Kangwon
National University, College of Pharmacy, Chunchon,
South Korea
E-mail: kyhdsc@kangwon.ac.kr
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ALPHA-VINIFERIN AND ITS MOIETY:
NF-KB-TARGETED ANTI-INFLAMMATION

S-H Lee(1), W-H Lee(2), S-W Kwon(2), I-J Lee(2),
Youngsoo Kim(2)

(1) College of Pharmacy, Yeungnam University,
Kyoungsan, South Korea
(2) College of Pharmacy, Chungbuk National University,
Cheongjun, South Korea

An oligomeric stilbene alpha-viniferin (AVF) was
isolated from root of Carex humilis (Cyperaceae) as an
inhibitor of cyclooxygenase (COX)-2 activity by bioassay-
guided fractionation. The AVF was later found to down-
regulate lipopolysaccharide (LPS)-induced COX-2
expression as well as to inhibit nuclear factor (NF)-kB
activation, in addition to its inhibitory effect on COX-2
activity. Furthermore, the compound exhibited anti-
arthritic effect in vivo. AVF is a trimer of resveratrol
and contains benzofuran moieties in its central part.
Starting from benzofuran and its related chemicals, 2-
cyclohexylimino-6-methyl-6,7-dihydro-5H-benzo[1,3]oxa-
thiol-4-one (LYR-64) was discovered to inhibit LPS-
induced NF-kB transcriptional activity in macrophages
RAW 264.7. The LYR-64 reduced LPS-induced DNA
binding activity and nuclear translocation of NF-kB as
well as inhibited LPS-induced degradation and phosphor-
ylation of inhibitory kB (IkB) protein. These results
suggest that LYR-64 could suppress LPS signaling mole-
cule, putatively IkB kinase (IKK) complex, upstream IkB
degradation in NF-kB activating pathway. LYR-64 inhib-
ited in vitro kinase activity, GST-IkB phosphorylation, of
wild type IKKbeta or a constitutively active IKKbeta
mutant (C/A, Cys-179 to Ala) but did not affect that of
another constitutively active IKKbeta mutant (SS/EE,
Ser-177 and 181 to Glu). Therefore, LYR-64 could inhibit
LPS-induced NF-kB activating pathway by targeting Ser-
177 and/or 181 residues on the activation domain of
IKKbeta. As pharmacological actions, LYR-64 prevented
NF-kB-dependent expression of inducible nitric oxide
synthase, COX-2, or inflammatory cytokines at the
transcription level in LPS-stimulated macrophages
RAW 264.7. Furthermore, LYR-64 protected LPS-
induced septic shock in vivo.

Contact information: Professor Youngsoo Kim, Chungbuk
National University, College of Pharmacy, Cheongju,
South Korea
E-mail: youngsoo@chungbuk.ac.kr
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ANTI-INFLAMMATORY AND
ANTI-NOCICEPTIVE ACTIVITY OF NITRIC
OXIDE SYNTHASE INHIBITORS

Shailendra Shankar Handu(1), H James(1), KAJ Al
Khaja(1), PR Sharma(1), M Bakhiet(2), RP Sequeira(1)

(1) Department of Pharmacology & Therapeutics, College
of Medicine & Medical Sciences, Arabian Gulf University,
Manama, Kingdom of Bahrain
(2) Department of Molecular Medicine, College of
Medicine & Medical Sciences, Arabian Gulf University,
Manama, Kingdom of Bahrain

The selective inhibition of nitric oxide generation by
inhibiting the activity of nitric oxide synthase(NOS)
isoforms represents a novel therapeutic target for the
development of anti-inflammatory agents. The aim of this
study was to evaluate the activity of NOS inhibitors in
experimentally induced inflammation, pain and hyper-
algesia. The effect on acute inflammation was studied in
carrageenan-induced paw edema in rats. The effects on
carrageenan-induced hyperalgesia, tail flick response to
radiant heat and acetic acid-induced writhing were also
studied. NOS inhibitor NG-nitro-L-arginine methylester
(L-NAME), 10 and 20 mg/kg produced a dose-dependent
inhibition of paw edema (42% and 57% at 2h; 45% and
57% at 4h). A marked reduction in paw edema was
observed with NG-monomethyl-L-arginine acetate (L-
NMMA), 10 mg/kg(79% at 2h; 91% at 4h). Selective
inducible NOS(iNOS) inhibitor aminoguanidine hemi-
sulfate inhibited the paw edema at a dose of 20 mg/
kg(59% at 2h; 64% at 4h) but not with a dose of 10 mg/kg
. The effects were comparable to nonselective COX
inhibitor indomethacin 5 mg and 10 mg/kg (40% and 77%
at 2h; 29% and 72% at 4h respectively) and selective
COX-2 inhibitor rofecoxib, 5 mg/kg (49% and 78%
respectively). NOS and iNOS inhibitors significantly
increased the pain threshold latency in the tail-flick test.
These inhibited the acetic acid-induced writhes, the effect
being comparable to indomethacin. However, carra-
geenan-induced paw hyperalgesia was not inhibited. The
results suggest that nitric oxide plays a role in carra-
geenan-induced acute inflammation and both NOSand
iNOS inhibitors have a potential anti-inflammatoryand
anti-nociceptive activity.

Contact information: Dr Shailendra Handu, Arabian Gulf
University, Pharmacology & Therapeutics, Manama,
Bahrain
E-mail: sshandu@agu.edu.bh
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A NOVEL TOPICAL ANTI-CYTOKINE
EFFECTIVE IN SUN BURN RECOVERY

Maud Eijkenboom(1), P Hart(2), J Edwards(1), C
Quirk(1)

(1) Molecular Pharmacology Limited (USA), Australian
Division, Perth, Western Australia
(2) Telethon Institute for Child Health Research, Perth,
Western Australia

Thermalife Cream, an anti-arthritic biological product,
has been successfully used off-label for sun burn recovery.
A novel product, derived from Thermalife, was assessed
on its therapeutic potential in oxsoralen-UVB burns. As a
possible mechanism for the sunburn efficacy, suppression
of TNF-a and IL-1Z production by human monocytes was
assessed in vitro.

Methods: Sunburn: Four sites were marked on the arm of
the subject. Three sites were exposed to oxsoralen (1%)
plus UVA/UVB light, one site was exposed to oxsoralen
only. Cream was applied at 5min, or at 4hrs after injury. A
third injury site was not treated. Photographs were taken
before, 24hrs, and 7weeks after injury. Cytokines: Human
monocyte cultures (10% FCS, 5% CO2) were either
stimulated with 500ng/ml LPS (E.coli 0111:B4) or not in
the presence of 0% or 10% active ingredient.24Hrs after
incubation, culture media was collected, centrifuged, and
assayed (cytokine ELISA).

Results: At 24hrs after oxsoralen-UV, the 5min treatment
site showed slight erythema, the 4hr treatment site had
pronounced erythema and slight blister formation,
whereas the untreated site had pronounced erythema
and strong blister formation. 7 Weeks after injury, the
5min site was normal, the 4hr site was a dark colour,
whereas the untreated site had a significant scar. Oxsor-
alen alone had no effect on the skin. The novel product
suppressed LPS-induced TNF-a and IL1Z secretion by
48.7% and 71.1%, respectively.

Conclusions: A novel Thermalife-derived product
reduced total injury after oxsoralen enhanced UVA/
UVB burns, which is possibly related to cytokine
suppression.

Contact information: Dr Maud Eijkenboom, Molecular
Pharmacology Limited, Australian Division, Leederville,
West Australia, Australia
E-mail: meijkenboom@mpl.net.au

P12.10

ZN-PLASMA PROTEIN COMPLEX REDUCES
CYTOKINES IN LPS-STIMULATED MONOCYTES

A Downs(1), P Hart(2), J Snowden(1), Maud
Eijkenboom(1)

(1) Molecular Pharmacology Limited (USA), Australian
Division,Perth, Western Australia
(2) Telethon Institute for Child Health Research, Perth,
Western Australia

A mixture of bovine plasma protein fractions and zinc
chloride (Bov-zn) was assessed for its ability to regulate
cytokine production by LPS-stimulated monocytes. Dose-
reponse curves for TNF-a suppression were generated.
Further, competition with FCS in the culture medium and
the metabolism of monocytes under influence of Bov-zn
were assessed.

Methods: In all experiments the culture medium environ-
ment was similar. Human monocyte cultures (10% FCS,
5% CO2) were either stimulated with 500ng/ml LPS
(E.coli 0111:B4) or not in the presence of 0%, 2.5%, 5%,
7.5%, 10%, 20% or 40% Bov-zn (two pooled experi-
ments). 24 Hours after incubation, culture media were
collected, centrifuged, and assayed (cytokine ELISA). A
competitive inhibition design for the standard TNF-a
assay was set up for 0%, 1%, 5%, 10% FCS against 0%,
2.5%, 5%, 10% Bov-zn. The culture media were treated
as above. Metabolism of non-proliferating monocytes was
measured via accumulation of bioreduced formazan
(Promega CellTiter 96) in treated and untreated cell
cultures over 0-45 hrs at intervals.

Results: The IC50 for TNF-a suppression was reached at
2.5% Bov-zn in each of two experiments. FCS did not
compete with Bov-zn in suppressing TNF-a in LPS-
stimulated monocytes. At low FCS concentrations Bov-zn
stimulated TNF-a production in the absence of LPS. This
TNF-a increase was countered with increasing concen-
trations of FCS. Metabolism of cells was not affected by
10% Bov-zn.

Conclusions: Bov-zn could reliably and effectively reduce
TNF-a secretion in vitro, without competing with the FCS
in the culture medium, and without disturbing the
metabolism of monocytes.

Contact information: Dr Maud Eijkenboom, Molecular
Pharmacology Limited, Australian Division, Leederville,
West Australia, Australia
E-mail: meijkenboom@mpl.net.au
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NOVEL ANTI-PROINFLAMMATORY CYTOKINE
PHARMACOTHERAPEUTICS

QW He, D Jovanovic, A Mancini, John Di Battista

Department of Medicine, Division of Rheumatology,
McGill University, Montreal, Quebec, Canada
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Proinflammatory cytokines are pleiotropic bioeffectors
that modulate a broad range of inflammatory and
immunological processes and are implicated in the
etiopathology of inflammatory arthritides.We recently
reported (JBC 2005) on the cellular and molecular
mechanisms mediating the potent suppression of TNF-?,
IL-1ß and matrix destructive metalloproteases by prosta-
glandin E2 (PGE2).Here we report on the development
of the PGE2 mimetic combination therapy (DP-837953)
that inhibits basal and LPS/TLR4 induced TNF-?, IL-1ß,
and MMP-1, 8, 9, 13 in human and murine synovial
membranes and peripheral macrophages.In a murine
model of chronic synovitis (dorsal skin air pouch),
DP837953 dramatically inhibited IL-1ß, TNF-?, MIP2,
MCP-2 and IL-8 expression, delayed the profile of
leukocyte/neutrophil extravasation and reduced exudate
volume.In a model of inflammatory arthritis (collagen
induced arthritis, CIA), DP837953 markedly reversed the
inflammatory pathology by reducing synovial hyperplasia,
cartilage erosion and articular inflammation.In addition,
TNF-?, IL-1ß, MMP-8 and to a lesser extent MMP-9
expression/synthesis levels were strongly suppressed as
judged by RT-PCR and ELISA measurements.Our results
suggest that disease-modifying anti-cytokine/anti-inflam-
matory activity can be achieved with Psmall moleculeH
pharmacotherapeutics.

Contact information: Professor John Di Battista, McGill
University, Department of Medicine, Montreal, Quebec,
Canada
E-mail: john.dibattista@mcgill.ca
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POSSIBLE INFLUENCE OF ANTIDEPRESSANTS
ON INFLAMMATORY PROCESSES IN GUINEA
PIG

Simona Rajtar, T Irman-Florjanc

Faculty of Medicine, Institute of Pharmacology, Ljubljana,
Slovenia

A part of anti-inflammatory action of antidepressants can
arise from their effect on histamine elimination from the
side of inflammation. In mammals histamine is mainly
degraded by two enzymes: histamine-N-methyltrans-
ferase (HNMT) and diamine oxidase (DAO). The aim
of present investigation is to establish whether antide-
pressants amitriptyline and sertraline can affect histamine
metabolism. Their effects on enzyme activity and mRNA
expression were studied in guinea pig tissues. Plasma and
tissue homogenates were incubated with saline (control)
and different antidepressant concentrations. Specific
enzymatic activities of DAO and HNMTwere determined
by radiometric assay. In addition, guinea pigs were
treated with saline or amitriptyline (4 mg/kg, ip), after-
wards DAO and HNMT mRNAs were detected by PCR
in different tissues. Results showed thatamitriptyline, 100
nM, 50, 100 and 500 mM, increased guinea pig plasma
DAO activity by 5, 7, 17 and 11 %, respectively, while
sertraline increased it at 30 mM (by 15 %). At higher
concentrations (100 and 500 mM) sertraline decreased
DAO activity. In the guinea pig tissues HNMT activity

changes were found only when incubated with amitripty-
line; sertraline had no effect. At 10 and 50 nM amitripty-
line the activity of HNMT increased by 20 and 9 %,
respectively. In animals treated with amitriptyline an
induction of DAO and HNMT mRNA expression was
noticed in several tissues. Our results suggest that in
guinea pigs due to higher histamine metabolism anti-
inflammatory effects can be expected at lower concen-
trations of antidepressants. The effect might be the
opposite with higher amitriptyline concentrations.

Contact information: Ms Simona Rajtar, Faculty of
Medicine, Institute of Pharmacology, Ljubljana, Slovenia
E-mail: simona.rajtar@mf.uni-lj.si
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THE DEVELOPMENT P38 MAP KINASE
INHIBITORS

John Hynes, H Wu, AJ Dyckman, S Lin, ST Wrobleski,
KM Gillooly, KW McIntyre, S Pitt, DR Shen, DJ Shuster,
X Xia , R Zhang

Department of Discovery Chemistry, Bristol-Myers
Squibb, Princeton, NJ, USA

Inflammatory diseases such as rheumatoid arthritis (RA)
result from overproduction of cytokines including TNF-£\
and IL-1fp. These cytokines are known to be regulated
by the stress-activated p38fnfnMAP kinase pathway.
Because of this, inhibition of p38 MAP kinase has been
one of the most compelling targets for the treatment of
inflammatory disease. Over the last 10 years, numerous
groups have reported on the development of p38 MAP
kinase inhibitors. X-ray co-crystallization with the
enzyme suggests a propensity to accommodate structur-
ally diverse molecules. Regions of the binding site are
known to be unique to p38 vs other kinases, enabling the
development of p38 selective molecules.

Contact information: Dr John Hynes, Bristol-Myers
Squibb, Discovery Chemistry, Princeton, NJ, USA
E-mail: john.hynes@bms.com
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INHIBITION OF INFLAMMATORY RESPONSES
BY LABDANE-TYPE DITERPENOIDS

Beatriz de las Heras(1), S Hortelano(1), N GirVn(2), B
Rodriguez(3), L BoscS(1)

(1) FundaciVn Centro Nacional Investigaciones
Cardiovasculares Carlos III, Madrid, Spain
(2) Departamento de FarmacologUa, Facultad de Farmacia.
Universidad Complutense de Madrid, Madrid, Spain
(3) Instituto de QuUmica OrgSnica, Consejo Superior
Investigaciones CientUficas, Madrid, Spain

Diterpenoids are natural products which have been
reported to possess a variety of biological properties,
including antimicrobial, antiviral, inmunomodulating and
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anti-inflammatory activities. A series of 11 labdane-type
diterpenoids (1-11) with various patterns of substitution
were tested for potential anti-inflammatory activity.Of
these compounds, 4 and 11 were selected to evaluate their
influence in targets relevant to the regulation of the
inflammatory response. These derivatives displayed good
in vivo anti-inflammatory activity, and maximum inhib-
itions of 50 and 90 % were noted in the 12-O-tetradeca-
noyl-phorbol-13-acetate (TPA)-induced ear oedema in
mice. In addition, inhibition of myeloperoxidase activity,
an index of cellular infiltration, was also observed. The
diterpenoids also reduced the production of nitric oxide,
prostaglandin E2, and tumour necrosis factor-alpha in
bacterial endotoxin-activated RAW 264.7 macrophage
cells with IC50 in the range 1-10 mM. Inhibition of these
inflammatory mediators was related to reductions in the
expression of inducible nitric oxide synthase, and cyclo-
oxygenase-2, as determined by western-blot analysis and
RT-PCR. Since nuclear factor-kappaB (NF-kB) plays a
central role in the transcriptional regulation of these
proteins, we investigated the effects of these diterpenoids
on this signalling pathway. Our results indicate that both
compounds interfere with the phosphorilation of
IKBalpha and IKBß, resulting in inhibition of their
degradation. In summary, the anti-inflammatory effects
of these labdane diterpenoids are related to the inhibition
of inflammatory mediators by blocking NF-kB activation
and provide potentially therapeutic perspectives in
inflammatory conditions.

Contact information: Dr Beatriz de las Heras Polo,
FundaciVn Centro Nacional Investigaciones
Cardiovasculares Carlos III, BiologUa Vascular e
InflamaciVn, Madrid, Spain
E-mail: lasheras@farm.ucm.es
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SOME FEATURES OF ANTI-INFLAMMATORY
ACTION OF FEPOLEN - A NEW NATURAL
DRUG FOR PROSTATITIS TREATMENT

Nataliya Kotelevets

National University of Pharmacy, Kharkiv, Ukraine

The aim of the study was a research of mechanisms of
inflammatory action of a new drug fepolen at a dosage of
100 mg/kg prepared from bee products (bee pollen and
phenolic hydrophobic extract of propolis) for prostatitis
treatment. To fulfill above mentioned task a model of
zimozan induced oedema whose dynamics gives a possi-
bility to estimate influence of a drug on both routs of
arachidonic acid metabolism – via cyclooxiginase and
lipooxigenase was used. A comparison with diclofenacum
at a dosage of 8 mg/kg and substance ffW-755q (inhibitor
of cyclooxygenase and lipooxygenase and has a high anti-
inflammatory effect (41%) at a dosage of 16 mg/kg) was
made. The results of influence of drugs dynamics of
zimozan inflammation show that anti-inflammatory
action of fepolen is based on decrease of release of
biogenic amines and activity of lipooxigenase and is
higher then effect of diclofenacum. Fepolen revealed the
highest effect during first 30 min and 1 hour of

inflammation that was higher then action of diclofe-
nacum. These data proves that fepolen decreases lipoox-
ygenase activity that is in charge for the inflammation
during this period. During next hours therapeutic effects
of fepolen and diclofenacum were at the same level.
Fepolen showed the same dynamics of anti-inflammatory
action as ffW-755q that demonstrates a property to
influence both routs of arachidonic acid metabolism. In
summary with previous results in conditions of carage-
ninic inflammation we can conclude that anti-inflamma-
tory action of fepolen is based mostly on influence on
lipooxygenase then cyclooxygenase.

Contact information: Dr Nataliya Kotelevets, National
University of Pharmacy, Central Research Scientific
Laboratory, Kharkiv, Ukraine
E-mail: kotnataly@mail.ru
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DENDRITIC CELL BASED MODEL FOR
IDENTIFICATION OF ANTI-INFLAMMATORY
PROPERTIES OF PROBIOTIC BACTERIA

Simon Skjøde Jensen, M Johnsen, P Ravn

Bioneer, Immune Targeting, Hørsholm, Denmark

The aim of this study was to establish a method by which
probiotic bacteria can be selected for their immuno
modulatory properties, especifically the ability of certain
strains to suppress an inflammatory response. The gastro-
intestinal inflammatory condition Crohns disease involves
a Th1-response with increased levels of proinflammatory
cytokines like TNFa and IL12, and mouse models of
Crohns disease show that the balance of IL10/12 is crucial
for disease progression. We have used mouse bone
marrow derived dendritic cells (BMDC) to model a
proinflammatory Crohns disease like condition in vitro
with cocktail-induced BMDC secretion of IL12, IL6 and
TNFaf jThe model was validated using anti-inflammatory
molecules like dexamethasone and prostaglandin D2,
which were able to suppress the cocktail induced IL12
secretion. Further validation of the model is confirmed by
the fact, that probiotic strains which are able to suppress
TNBS induced colitis in mice in preventive studies, also
show potent anti-inflammatory activity in our model.
Among clinically relevant as well as novel probiotic
strains, we have selected strains with potent anti-inflam-
matory properties, and are currently investigating the
possible mechanism of action of these strains. In
summary, our established model is suitable for identi-
fication of anti-inflammatory activity of probiotic strains
and potentially other immune suppressing components,
for rational selection of candidates for further preclinical
and clinical evaluation and development.

Contact information: Dr Simon Skjøde Jensen, Bioneer,
Immune Targeting, Hørsholm, Denmark
E-mail: ssj@bioneer.dk
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CHARACTERIZATION OF A NOVEL PEPTIDE
THAT INHIBITS TLR-SIGNALING AND LIMITS
BACTERIAL-INDUCED INFLAMMATION

Steven Hefeneider(1,2), C MacArthur(1), D Trune(1), S
McCoy(2)

(1) Oregon Health and Science University, Portland,
Oregon, USA
(2) Targeted Gene Delivery, Inc., Portland, Oregon, USA

Engagement of Toll-like receptors (TLRs) by bacterial
components such as LPS and DNA initiates inflamma-
tion.The current study examines a novel anti-inflamma-
tory peptide, termed P13, for treatment of inflammation
induced by either LPS or bacteria.Peptide P13 was
derived from an immunoregulatory protein of vaccinia
virus, and interferes with TLR signaling.In this study we
examined the efficacy of P13 to limit inflammation in a
mouse model of sepsis and a model of middle ear
inflammation, termed acute otitis media (AOM).We
demonstrate in the sepsis model, that in vivo treatment
of mice with P13 inhibited LPS-induced production of
serum inflammatory mediators.Moreover, P13 treatment,
administered after initiation of inflammation, signifi-
cantly increased survival of mice injected with LPS.In
the AOM model, peptide P13 significantly reduced in
vivo middle ear inflammation and fluid accumulation
initiated by H. influenza.Assessment of route of admin-
istration and delayed treatment studies demonstrated the
efficacy of peptide P13.Simultaneous injection of bacteria
and peptide P13 resulted in a significant reduction in fluid
accumulation, infiltrating cells, and tympanic membrane
thickness.Fluid accumulation within the Eustachian tubes
was also significantly reduced following P13 treatment.-
Subcutaneous and oral administrations of P13, but not
intravenous administration, were also efficacious in
reducing inflammation. Administration of P13 after
initiation of an ongoing inflammatory response was
effective at reducing inflammation and fluid develop-
ment.Taken together, these results demonstrate the
therapeutic potential of peptide P13 to limit an inflam-
matory response and suggest a possible new treatment
strategy for bacterial-induced inflammation.

Contact information: Dr Steven Hefeneider, Oregon
Health and Science University, Department of
Otolaryngology, Portland, OR, USA
E-mail: hefeneid@ohsu.edu
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DISCOVERY OF TRP-NLE-TYR-MET AS A
NOVEL AGONIST FOR HUMAN FORMYL
PEPTIDE RECEPTOR-LIKE 1

H-X Wan(1), C Zhou(2), Y Zhang(2), M Sun(2), X
Wan(1), H Yu(2), X Yang(2), RD Ye(3), J-K Shen(1),
Ming-Wei Wang(2)

(1) State Key Laboratory of Drug Research, Shanghai
Institute of Materia Medica, Chinese Academy of Sciences,
Shanghai, PR China
(2) The National Center for Drug Screening, Shanghai, PR
China
(3) Department of Pharmacology, University of Illinois,
Chicago, Illinois, USA

Formyl peptide receptor-like 1 (FPRL1) is a structural
homologue of FPR, which binds chemotactic peptides of
as small as 3 amino acids (e.g., fMet-Leu-Phe, fMLF) and
activates potent bactericidal functions in neutrophils. In
comparison, FPRL1 ligands include peptides of 6-104
amino acids, such as Trp-Lys-Tyr-Met-Val- [D]Met
(WKYMVm) and other synthetic peptides. To determine
the core peptide sequence required for FPRL1 activation,
we prepared various analogues based on WKYMVm and
evaluated their bioactivities in an FPRL1-transfected cell
line. Although substitution of D-Met6 resulted in loss of
activity, removal of Val5 together with D-Met6 produced
a peptide that retained most of the bioactivities of the
parent peptide. The resulting peptide, WKYM, represents
a core structure for an FPRL1 ligand. Further substitution
of Lys2 with Nle slightly improved the potency of the
tetrapeptide, which becomes a dual agonist for both
FPRL1 and FPR. Based on these structure-activity
studies, we propose a model in which the modified
tetrapeptide Trp-Nle-Tyr-Met (WNleYM) binds to
FPRL1 through aromatic interactions involving the side
chains of Trp1 and Tyr3, hydrophobic interaction of Nle2,
and the thio-based hydrogen bonding of Met4, with the
respective residues in FPRL1 which have not been
identified. The identification of the core sequence of a
potent peptide agonist provides a structural basis for
future design of peptidomimetics as potential therapeutic
agents for FPRL1-related disorders.

Contact information: Professor Ming-Wei Wang, The
National Center for Drug ScreeningShanghai, PR China
E-mail: mwwang@mail.shcnc.ac.cn
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ORAL LACTOFERRIN AND GLYCINE DISPLAY
IN VIVO SYNERGISTIC ANTI-INFLAMMATORY
ACTIVITY

Anita Hartog(1,2), J Garssen(1,2)

(1) Numico Research, Wageningen, The Netherlands
(2) Department of Pharmacology & Pathophysiology,
Utrecht Institute for Pharmaceutical Sciences (UIPS),
Utrecht University, The Netherlands
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There is a growing awareness of the interaction of food
constituents with the immune system. The present study
aims to evaluate immunomodulatory effects of two of
these nutritional components, i.e. glycine and lactoferrin.
Mice orally supplemented with glycine, lactoferrin or a
combination were injected intradermal (in the ear) with
zymosan. Ear swelling, as a measure for inflammation, as
well as IL-1, TNF-a and IL-6 levels in the ear and the
number of TNF-a producing spleen cells were analyzed.-
Glycine and lactoferrin were able to decrease the
zymosan induced inflammatory response locally
(decreased ear swelling and pro-inflammatory cytokine
levels) as well as systemically (reduced number of TNF-a
producing spleen cells).Glycine effects (20, 50 and 100
mg/mouse/day) were concentration dependent whereas
for lactoferrin only the lowest doses (0.1 and 1 mg/mouse/
day) inhibited the inflammatory response significantly.
Surprisingly higher doses of lactoferrin (5 and 25 mg/
mouse/day) failed to influence the inflammatory reaction.
A combination of both nutrients (lactoferrin 0.1mg/
mouse/day in combination with glycine 20 or 50 mg/
mouse/day) inhibited the zymosan induced ear swelling
synergistically. Additionally an additive effect of both
components was seen on the number of TNF-a producing
spleen cells. The present data show anti-inflammatory
activity of glycine and lactoferrin using the zymosan
induced inflammation model.Moreover a combination of
both components demonstrated a synergistic effect on
inflammation of the skin and an additive effect on the
number of TNF-a producing spleen cells.

Contact information: Mrs Anita Hartog, Numico
Research, Biomedical Research, Wageningen, The
Netherlands
E-mail: anita.hartog@numico-research.nl
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ENDOTHELIAL PROTEIN C RECEPTOR IS
OVER-EXPRESSED IN RHEUMATOID
ARTHRITIC (RA) SYNOVIUM AND MEDIATES
THE ANTI-INFLAMMATORY EFFECTS OF
ACTIVATED PROTEIN C

Chris Jackson(1), L March(1), P Sambrook(1), K
Fukudome(2), M Xue(1)

(1) University of Sydney, St Leonards, NSW, Australia
(2) Saga Medical School, Saga, Japan

Objectives: To investigate the i) expression of endothelial
protein C receptor (EPCR) in synovial membrane and
peripheral blood monocytes from patients with rheuma-
toid arthritis (RA) and osteoarthritis (OA) and ii) role of
EPCR and its ligand, activated protein C (APC), on the
function of monocytes from RA patients.

Methods: EPCR, CD68 and PC/APC in synovial tissues
were detected by immunostaining and in situ PCR.
Monocytes were isolated from peripheral blood of
patients with RA and treated with APC, lipopolysac-
charide (LPS), and/or EPCR blocking antibody, RCR252.
Cells and supernatants were collected to analyze the
expression/activation of EPCR, nuclear factor NF-kB and
tumour necrosis factor TNF-a.

Results: EPCR was expressed by both OA and RA
synovial tissues but was markedly increased in RA
synovium. EPCR was colocalized with PC/APC mostly
on CD68 positive cells in synovium. In RA monocytes,
APC upregulated EPCR expression reduced monocyte
chemoattractant protein-1-induced chemotaxis of mono-
cytes by approximately 50%. APC also completely
suppressed LPS-stimulated NF-kB activation and attenu-
ated TNF-a protein by more than 40% in RA monocytes.
The inhibitory effects of APC were reversed by RCR252,
indicating that EPCR modulates the inhibitory effects of
APC.

Conclusions: Our results demonstrate for the first time
that EPCR is expressed by synovial tissues, particularly in
RA, where it co-localizes with PC/APC on monocytes/
macrophages. In addition, APC inhibits the migration and
activation of RA monocytes via EPCR. These inhibitory
effects on RA monocytes suggest that PC pathway may
have a beneficial therapeutic effect in RA.

Contact information: Professor Chris Jackson, University
of Sydney, Institute of Bone and Joint Research, St
Leonards, NSW 2065, Australia
E-mail: cjackson@med.usyd.edu.au
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Mini-Paper 1

Nimesulide, a cyclooxygenase-2 (COX-2) inhibitor counteracts
immobilization stress-induced alterations in different behavioral and
biochemical parameters in mice

Ashish Dhir & S.K. Kulkarni

Pharmacology Division, University Institute of Pharmaceutical Sciences, Panjab University, Chandigarh – 160014

Abstract. There are reports regarding the up-regula-
tion of cyclooxygenase isoenzyme particularly indu-
cible isoform i.e. COX-2 in brain during neurodege-
nerative or neuropsychiatric disorders. In the present
study, we examined the effect of nimesulide (a
preferential COX-2 inhibitor) in subchronic immobi-
lization stress. Mice were subjected to immobilization
stress for 6 hrs daily for a period of seven days.
Nimesulide (2.5 mg/kg, i. p.) was administered daily
for 7 days before challenging them to immobilization
stress. Behavioral analysis revealed the hyperlocomo-
tor activity and increased anxious response. Sub-
chronic stress decreased % retention of memory and
also caused hyperalgesic response in mice. Biochem-
ical analysis revealed that chronic immobilization
stress significantly increased lipid peroxidation and
nitrite levels and decreased the reduced glutathione
and adrenal ascorbic acid levels. Chronic treatment
with nimesulide significantly attenuated the immobi-
lization stress-induced behavioral and biochemical
alterations. These results suggested that the use of
nimesulide could be a useful neuroprotective strategy
in the treatment of stress.

Key words: Cyclooxygenases, Nimesulide, Oxidative
Stress, Immobilization Stress

Introduction

Cyclooxygenase (COX) has been suggested to play an
important role in various CNS related disorders. It is
well reported that cyclooxygenase (both COX-1 and
COX-2 isoform) is constitutively present in selected
brain neurons and its expression is upregulated in

several neurological diseases. Recently, it was report-
ed that there was an increase in PGE2 levels in brain
cortex after 2–6 hrs of onset of acute stress as well as
enhancement of COX-2 protein.

The mechanisms regulating these effects of stress
are not well understood, but the number of studies
pointing out to inflammatory processes is increasing
during the last years. Indeed, neurological and neuro-
psychiatric diseases related with stress exposure
(neurodegenerative diseases, depression, PTSD and
schizophrenia) as well as other non-neurological
diseases (cardiovascular, digestive or immunological)
have been related with inflammatory phenomenon.
Despite various studies demonstrated the potential
role prostaglandins PGs in the brain, there are no
studies that addressed the potential effects of nime-
sulide, a preferential COX-2 inhibitor in stress-
induced behavioral and biochemical changes. With
this background, the present study was designed to
examine the effect of nimesulide, a preferential
COX-2 inhibitor, on immobilization stress-induced
behavioral alterations and oxidative stress in mice.

Materials and Methods

Animals

Male albino mice (Laca strain) weighing between
22–30 g bred inCentralAnimalHouse (CAH) facility
of the Panjab University, Chandigarh, India were
used. The animals were housed under standard
laboratory conditions and maintained on natural
light and dark cycle and had free access to food and
water. Animals were acclimatized to laboratory con-
ditions before the experiment. Each animal was used
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only once. All the experiments were carried out
between 0900 and 1500 h. The experimental protocols
were approved by Institutional Animal Ethics Com-
mittee (IAEC) and conducted according to the Indian
National ScienceAcademyGuidelines for the use and
care of experimental animals.

Immobilization stress in mice

The mice were subjected to immobilization stress as
described in one of our previous study (Dhir et al. ,
2006). In brief, each mouse was handled with a soft
cloth and gently placed on a immobilization chamber
individually with their dorsal body facing the plat-
form. Their fore and hind limbs were tied separately
and then together and finally secured with adhesive
tape. The experiments were conducted at a fixed time
of the day throughout the observation period. The
stress was given 6 hrs daily for 7 days. The dose of
nimesulide (2.5 mg/kg) used was previously stand-
ardized in our laboratory (Dhir et al. , 2005).

Behavioral assessment

Various behavioral parameters were assessed in mice
after the subchronic stress on day 8. The locomotor
activity was recorded using actophotometer for a
period of 5 minutes. Ambulatory activities were
recorded and the locomotor activity was expressed
in terms of total photo beams counts for 5 min per
animal (Reddy and Kulkarni, 1998). The anxiety was
measured by using mirror chamber technique in mice
(Kulkarni and Reddy, 1996). Cognitive behavior was
noted by using elevated plus-maze learning task
(Reddy and Kulkarni, 1998). Tail immersion assay
was used to assess hyperalgesia in mice after chronic
stress. Eachmouse was placed individually in restrain-
ing cages leaving the tail hanging out freely. The
terminal 1 cm part of the tail was immersed in a water
bath maintained at 52 8C. The withdrawal latency was
defined as the time for the animal to withdraw its tail
from water. A cut-off time of 15 sec was used to
prevent damage to the tail.

Biochemical parameters

All the animals were sacrificed by decapitation on day
8 following behavioral assessment. The brains re-
moved, rinsed in isotonic saline and weighed. A 10%
(w/v) tissue homogenate was prepared with 0.1M
phosphate buffer (pH 7.4). The post nuclear fraction
was obtained by centrifugation of the homogenate at
12,000x g for 20 min at 4oC.

The quantitative measurement of lipid peroxida-
tion in the whole brain was measured according to the
method ofWills (Wills, 1996). Reduced glutathione in
the brain was estimated according to the method of
Ellman (Ellman, 1959). Accumulation of nitrite was
measured in cell-free supernatants from brain homo-
genate by spectrophotometer assay based on Greiss
reaction (Green et al. , 1992).

The adrenal glands removed, rinsed in isotonic
saline and weighed. A 1% (w/v) tissue homogenate
was prepared with 0.1M phosphate buffer (pH 7.4)
and centrifuged at 12,000x g for 10 min, at 4oC. The
adrenal ascorbic acid levels were determined by 2, 4 –
dinitrophenyl hydrazine method described by Roe
and Kuether (Roe and Kuether, 1943) and expressed
asmicrogramof ascorbic acid permg of adrenal tissue.
The protein content in brain was measured according
to the method of Lowry (Lowry et al. , 1951) using
bovine serum albumin as standard.

Drugs and treatment

Nimesulide (Panacea Biotech Ltd. Punjab, India) was
suspended in 0.25%w/v CMC and a dose of 2.5 mg/kg
was administered intraperitoneally daily 45 minutes
before the animals were subjected to stress for 7 days.

Statistical analysis

Results are expressed as mean � S.E.M. The signifi-
cance of the difference in the responses of treatment
groups in comparison to the control was determined
byOneWayAnalysis ofVariance (ANOVA) followed
by DunnettDs test. P<0.05 was considered statistically
significant.

Results

Behavioral assessment

In immobilization stress group, the animals showed a
significant increase in the locomotor activity as shown
by increased ambulatory movements as compared to
unstressed mice. Chronic treatment with nimesulide
(2.5 mg/kg, i.p. for 7 days) decreased the ambulatory
movements in stressed mice (Fig.1). Subchronic stress
significantly increased the latency to enter the mirror
chamber (Fig.2A.), decreased the number of entries
(Fig.2B.), and also decreased the mean time spent
(Fig.2A.) in the mirror chamber as compared to
unstressed mice. Daily treatment with nimesulide
(2.5 mg/kg, i.p. for 7 days) improved the anxiety
parameters in immobilization stressed mice. In addi-
tion, subchronic stress for seven days caused marked
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memory loss as shown by a significant decrease in
the % retention of memory in mice as compared to
unstressed mice. Chronic administration of nimesu-
lide (2.5 mg/kg, i. p. for 7 days) increased the %
retention memory in mice after immobilization
stress (Fig. 3). Besides, restrain stressed animals
also showed significant decrease in tail withdrawal
latency indicating hyperalgesia as compared to
unstressed mice. Chronic treatment with nimesulide
(2.5 mg/kg, i.p. for 7 days) significantly attenuated
the development of the hyperalgesia in stressed
animals (Fig.4).

Biochemical parameters

Immobilization stress induced oxidative stress as
indicated by a significant increase in the whole brain
MDA levels comparedwith unstressed vehicle treated
group. Nimesulide (2.5 mg/kg, i.p. for 7 days) treat-
ment attenuated the increase in lipid peroxidation as

shown by a significant decrease in the percentage
MDA levels in stressed mice as compared to un-
stressed mice (Table.1). In addition, subchronic stress
significantly decreased the whole brain GSH levels
compared with unstressed mice. Daily treatment with
nimesulide (2.5 mg/kg, i. p. for 7 days) significantly
improved the depleted GSH levels in stressed mice
(Table.1). In addition, immobilization stress produced
an increase in nitric oxide levels as indicated by a
significantly rise in the whole brain nitrite levels
compared with unstressed mice. Treatment with
nimesulide (2.5 mg/kg, i. p. for 7 days) significantly
attenuated the increase in the nitrite levels (Table.1).
Further, subchronic stressed animals also showed a
significant decrease in the adrenal ascorbic acid levels
compared with unstressed vehicle treated group.
Daily treatment with nimesulide (2.5 mg/kg, i.p. for
7 days) significantly improved the depleted adrenal
ascorbic acid levels in stressed mice as compared to
unstressed mice (Table.1).

Table 1. Chronic effect of nimesulide (2.5 mg/kg, i.p. for 7 days) on immobilization-induced alterations in oxidative stress parameters and
adrenal ascorbic acid levels in mice

Group Lipid
peroxidation
(nmoles MDA/
mg Protein)

MDA
levels (%
of
control)

Reduced
glutathione
levels (mmol/mg
protein)

GSH
levels (%
of
control)

Nitrite levels
(mg/ml
homogenate)

Nitrite
levels (%
of
control)

Adrenal
ascorbic acid
levels (mg/mg
tissue)

Adrenal
ascorbic acid
levels (% of
control)

Unstress 0.310�0.014 100 0.0866�0.002 100 1126�26 100 0.390�0.017 100

Immobilization
stress

0.429�0.012a 140.6a 0.0562�0.004a 64.89a 1501�21a 133.3a 0.189�0.016a 48.46a

Nimesulide per se 0.298�0.013 96.13 0.0822�0.006 94.92 1136 �12.5 100.9 0.325�0.0023 83.33

Immobilization
stress +
Nimesulide(2.5 mg/
kg

0.336�0.039b 106.47b 0.0075�0.002b 88.33b 1295�34.8b 115.0b 0.300�0.036b 76.40b

All the values are expressed as mean�SEM. aP< 0.05 as compared to unstressed group. bP< 0.05 as compared to immobilization stress
group (ANOVA followed by DunnettDs test).

Fig. 1. Effect of chronic admins-
tration of nimesulide (2.5 mg/kg;
i.p. for 7 days) on immobilization
stress-induced locomotor activi-
ty. ap<0.05 as compared to un-
stressed group. bp <0.05 as
compred to immobilization stress
group.
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Discussion

The finding of the present study is that administration
of a relevant dose of nimesulide, a preferential COX-2
inhibitor is remarkably neuroprotective in mice
against immobilization stress. In one of the studies
done in our laboratory, rofecoxib or nimesulide was
found to be effective at 2 mg/kg in inhibiting PGs
synthesis in brain (Jain et al. , 2001). Therefore, we
have chosen the dose of nimesulide (2.5 mg/kg)
according to the literature available. In the present
study, nimesulide attenuated the various behavioral
and biochemical alterations due to chronic immobili-
zation stress and thus providing the first evidence
regarding its beneficial effect in stress.

Stress induces various neurochemical and behav-
ioral deficits that result in depressant like behavioral
effects. Further, chronically stressed mice showed
enhanced sensitivity to amphetamine-induced hyper-
locomotion (Cabib et al. , 1995). In the present study,
the locomotor activity in mice was increased 24 hrs
after the last episode of immobilization stress. Chronic
administration with nimesulide decreased the loco-
motor activity in stressed mice suggesting that PGs
might be involved in stress-induced hyperlocomotion.
It is well known that many of the effects of chronic
stress are thought to be mediated by stress-induced
increases in circulating levels of glucocorticoids, the
major stress hormone. In fact, chronic elevation of
circulating glucocorticoids has been shown to produce

Fig. 2. Effect of chronic admin-
istration of nimesulide (2.5 mg/
kg; i.p. for 7 Days) on immobili-
zatic stress induced anxiety in
mirror chambertest (A). The la-
tency and time spent in mirror
chamber (B) the number of en-
treis in mirror chamber. ap<0.05
as compared to unstress group.
bp<0.05 as compared to immobi-
lization stress group.
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a variety of cognitive deficits. It has been well
demonstrated that NO is involved in the acute
response to adrenocorticotrophic hormone (ACTH)
because the NOS inhibitor L-NAME blocked the
stimulation of corticosterone release induced by
ACTH. NO is known to bind to the COX heme
group, activating the synthesis of PGs in several
tissues. Further, PGE2 stimulates corticosterone re-
lease from the adrenal gland (Kudo et al., 1991)
indicating that PGs can directly stimulate cortico-
steroidogenesis. Moreover, PGs play a key role in
mediating the hypothalamo-pituitary-adrenocortical
(HPA) responses to immune insults [Cover et al. ,
2001]. In addition, Indomethacin, a non-selective

COX inhibitor, prevented corticosterone release
induced by bothNOdonor andACTH, demonstrating
that PGs mediate acute corticosterone release. Re-
cently, it has been reported that the release of
corticosterone from the adrenal glands, induced by
ACTH is mediated by nitric oxide, acting by prosta-
glandin E2 (Mohn et al., 2005). Further, both iNOS
and COX-2 enzymes are upregulated in response to
acute stress. In the present study, chronic administra-
tion of, nimesulide significantly improved retention of
memory. These findings are consistent with the
concept whereby stress triggers the initiation of an
inflammatory cascade in vulnerable brain regions
involving COX-2 increased expression and activity.

Fig. 3 Effect of chronic adminis-
tration of nimesulide (2.5 mg/kg;
i.p. for 7 days) on memory in plus-
maze pradig. ap<0.05 as compared
to unstressed group. bp<0.05 as
compared to immobilization stress
group.

Fig. 4 Effect of chronic adminis-
tration of nimesulid (2.5 mg/kg;
i.p. for 7 days) or immobilization
stress-induced hyperalgesia. ap<
0.05 as compared to immobiliza-
tion stress group.
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It is well reported that oxidative stress induced by
immobilization stress stimulated the hypothalamic-
pituitary-adrenal axis resulting in increased produc-
tion of corticosterone. In humans and animals, adrenal
cortex contains a higher concentration of ascorbic acid
than other tissues and the acute administration of
ACTH caused decrease in ascorbic acid levels. The
present data demonstrates that chronic stress caused
significant depletion of ascorbic acid suggesting
ACTH was greatly stimulated. PGs can directly
stimulate corticosteroidogenesis. Moreover, PGs me-
diate acute corticosterone release that is regulated by
NO levels. The finding further supports that ACTH,
which is regulated by PGs released, mediates adrenal
ascorbic acid. Thus, it is plausible that, nimesulide by
COX-2 inhibition and subsequent decrease in PGs
release improved the depleted adrenal ascorbic acid
levels in stressed mice.

Previous studies have demonstrated that various
stress conditions induces hyperalgesia to thermal,
chemical and mechanical stimuli. Since chronically
stressed animals present a hyperalgesic response, this
raises the possibility of alterations induced by chronic
stress in a variety of components associated with the
regulation of nociception. In the present study,
immobilization stress produced hyperalgesia in mice
that was attenuated by the treatment with nimesulide,
thus showing antihyperalgesic effect. It is well known
that PGs, both peripherally and centrally, sensitize
primary afferent fibers and causes hyperexcitability
and hypersensitivity to thermal and mechanical stim-
ulation that is reduced by administration of COX-2
inhibitors. Thus, it is plausible that stress induces
activation of COX enzymes and release of PGs that
sensitize and activate sensory neurons at the spinal
level leading to thermal hyperalgesia.

It has been shown that exposure to stress situations
can stimulate numerous pathways leading to increased
production of free radicals. It is well known that free
radicals generate a cascade, producing lipid perox-
idation, protein oxidation, DNA damage and cell
death, and contribute to the occurrence of patholog-
ical conditions. Stress may also impair antioxidant
defenses, leading to oxidative damage, by changing
the balance between oxidant and antioxidant factors.
Both immobilization and variable stress are followed
by an increase in lipid peroxidation, measured in
plasma and in brain structures. In addition, decreased
activities of the antioxidant enzymes have been
observed in the brain of rats treated with glucocorti-
coids (steroid hormones released by the adrenals in
response to physical and psychological stressors), and
exposure to physiological levels of these hormones
exacerbates reactive oxygen species (ROS) genera-
tion.

In the present study, there was an increase in the
brainMDA (indicator of the lipid peroxidation due to

free radicals) and decrease in GSH levels that were
attenuated by, nimesulide suggesting the antioxidant
action of COX-2 inhibitors. It has been reported that
peroxynitirtrite (ONOO-.), a product of NO and
superoxide (O2-.), both activated and inhibited the
COX-1 and COX-2 activities, depending on its con-
centration. Further, a consequence of this is the
increased production of PGs, NO, and subsequent
formation of free radicals whereby nimesulide atte-
nuated the oxidative stress by inhibiting COX-2 and
thereby PGs release. Moreover, nimesulide is one of
the widely used drugs in several European countries
for 20 years to treat inflammatory conditions and
fever. Therefore, the use of, nimesulide seems to be
appropriate in the treatment of stress and related
disorders.

In summary, the present study has shown that
nimesulide is effective at ameliorating immobilization
stress induced behavioural alterations and oxidative
stress. The emerging role of cyclooxygenase-2 in
various diseases and the present findings further
support the therapeutic potential of COX-2 inhibitors
as neuroprotectant in the treatment of chronic stress.
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Abstract. Platelet activating factor (PAF) is an
important mediator in several pathophysiological
processes. PAF receptor activation can causes a series
of cellular and tissuemodifications and can lead to the
production and/or release of diverse molecules, in-
cluding cytokines, chemokines and receptors, amongst
others, which are capable of amplifying the inflam-
mation. PAF can up-regulate kinin B1 receptor
expression by various mechanisms. In the present
study, we show an additional mechanism by which
PAF can lead to an in vivo up-regulation of B1

receptors. Our results clearly show that the phosphor-
ylation of both ERK1/2 and JNK MAPKinases is an
important step for this event. However, the exact
mechanisms (transcriptional and post- transcription-
al) by which PAF can trigger kinase phosphorylation
and then up-regulate the B1 receptor require further
investigation.

Introduction

Platelet activating factor (PAF) is an important
mediator widely involved in a series of physiological
and pathological processes (Stafforini et al. , 2003 [1]).
Furthermore, PAFis capable of inducing the release of
different inflammatory mediators such as cytokines
and chemokines, amongst others; and of activating
important proteins such as the nuclear factor-kB (NF-

kB) and some kinases that can amplify the inflamma-
tion (Ishii and Shimizu, 2000 [2]). It has already been
shown that PAF can cause the up-regulation of the
kinin B1 receptors in vivo, an event widely dependent
on neutrophil migration, NF-kB activation and pro-
inflammatory cytokine release (Fernandes et al. ,
2003; 2005 [3, 4]). Here, we sought to further assess
the mechanisms underlying the PAF-induced kinin B1

receptor up-regulation, investigating the participation
of the activation of some kinases in this process.

Material and Methods

Non-fasted male Wistar rats (140–180 g) kept in a
controlled room temperature and humidity, under a
12:12 h light-dark cycle (lights on 06:00 h), were used.
All experiments were conducted according to the
procedures described previously (Fernandes et al. ,
2003 [3]). Animals received a 0.1 ml intradermal (i.d.)
injection of phosphate buffered saline (PBS) contain-
ing des-Arg9-bradykinin (DABK, 100 nmol/paw) in
one hind paw (right paw). The contralateral paw
received 0.1 ml of PBS and was used as the control.
Oedema was measured by the use of a plethysmom-
eter (Ugo Basile) at several time points (10–120 min)
after DABK-injection. Oedema is expressed in ml as
the difference between the right and left paws. All
non-control animals were treated with PAF 6 h before
the i.d. injection of DABK. All experimental proce-
dures were performed under anaesthesia with 2,2,2
tribromoethanol (0.125 g/kg,i.p.). The experiments
were carried out in accordance with current Guide-
lines for the Care of Laboratory Animals and Ethical
Guidelines for Investigations of Experiments in Con-
scious Animals (Zimmermann, 1983 [5]) and were
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approved by the Ethics Committee of the Universi-
dade Federal de Santa Catarina (protocol number
PP00032).

To assess the contribution of the activation of some
groups of kinases on the des-Arg9-BK-induced oede-
ma after PAF treatment, animals received a local
injection of the selective p38 SB203580 (100 nmol/
paw), the JNK SP600125 (30 nmol/paw), ERK1/2
PD98059 (30 nmol/paw) or the PKC GF109203X (30
nmol/paw) kinase inhibitors.

To obtain samples for Western blot analysis,
animals were treated with PAF (10 nmol/paw) in the
right paw and were sacrificed at different time points.
The right paws were collected and then prepared for
the Western blot analysis. Cytoplasm protein extrac-
tion and Western blot analysis were performed as
previously described (Medeiros et al. , 2004 [6]).
Membranes were incubated with antibodies for total
and phosphorylated forms of JNK andERK1/2 (Santa
Cruz Biotechnology). The proteins were visualized by
the ECL detection system (Amersham Biosciences).

The following drugs and reagents were used: BSA
(from Sigma Chemical Company, St Louis, MO,
U.S.A.); DABK and PAF (from Bachem Bioscience
Inc., King of Prussia, PA, U.S.A.). Kinase inhibitors

SB203580, PD98059, SP600125 andGX109203X were
purchased from Tocris Bioscience (Missouri, U.S.A).
Stock solutions of DABK were prepared in PBS, and
PAF was prepared in a BSA 0.1% solution. All drugs
were stocked in siliconized plastic tubes and main-
tained at -188C. They were then diluted to the desired
concentration just before use. The other drugs were
prepared daily in 0.9% (w /v) NaCl solution and were
set for 5 min in ultrasound.

The results are presented as the mean � s.e.m. of
four to six animals. The percentages of inhibition are
reported as mean � s.e.m. of inhibition obtained in
each individual experiment at the peak of the oedema
(20 min after injection of DABK). Statistical compar-
ison of the data was performed by analysis of variance
(ANOVA) followed by DunnettQs test or StudentQs
unpaired t-test. P values < 0.05 were considered
significant.

Results

Wepreviously reported that the i.d injection ofDABK
causes only a slight increase in rat paw volume in naRve
rats while in PAF-treated animals a marked increase

Figure 1. Effect of kinase inhib-
itors on DABK-induced paw oe-
dema. The selective p38
SB203580 (100 nmol/paw, A),
JNK SP600125 (30 nmol/paw,
B), ERK1/2 PD98059 (30 nmol/
paw, C) or PKC GF109203X (30
nmol/paw, D) kinase inhibitors
were coadministered with PAF
(10 nmol/paw) 6 h before the
injection of DABK. Values rep-
resent the differences between
volume (ml) of vehicle-injected
and drug-injected paws. Each
point represents the mean �
s.e.m. of four to six animals. In
some cases, error bars are hidden
within the symbols *R<0.05;
**P<0.01, significantly different
from control values.
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in this response was observed (Fernandes et al. , 2003
[3]). Here, we demonstrated that the paw oedema
formation induced by DABK after PAF-injection is
significantly inhibited by the treatment with the
selective JNK SP600125 or with the ERK1/2
PD98059 inhibitors (44� 5 and 68� 8%, respectively;
Figure 1 B and C). On the other hand, this response
was not altered by the treatment with the selective p38
MAPK SB203580 or by the PKC GF109203X inhib-
itors (Figure 1A andD). The importance of the kinase
phosphorylation, mainly the JNK and ERK1/2, to the
up-regulation of B1 receptors was confirmed byWest-
ern Blot analysis. Herein, Figure 2 (A and B) shows
that the i.d. PAF-injection can lead to the cytosolic
phosphorylation of both JNK (A) and ERK1/2 (B).
Moreover, both kinases are already phosphorylated as
soon as 5 minutes after PAF-treatment and remain
phosphorylated at all further time points analyzed (up
to 360 min).

Discussion

PAF is an important inflammatory mediator and
displays various pathophysiological roles (Ishii and
Shimizu, 2000; Stafforini et al., 2003 [2, 1]). PAFactions
are mediated by a specific seven-transmembrane G-
protein-coupled receptor (PAFR) (Ishii and Shimizu,
2000). PAFR stimulation leads to an increase in
diacylglycerol, inositoltriphosphate and calcium, with
the activation of many types of phospholipases and
kinases (Ishii and Shimizu, 2000 [2]). Furthermore,
PAFRactivation can elicitNF-kBactivation and then it

stimulates the release and production of a variety of
proteins involved in the inflammatory process (Fer-
nandes et al., 2005 [4]). Several studies have suggested
that some kinase groups are essential keys to the kinin
B1 receptor up-regulation (Calixto et al., 2004; Me-
deiros et al., 2004 [6, 7]). Herein, we amplify the
understanding of the mechanisms by which PAF can
up-regulate B1 receptors, demonstrating that PAF-
induced kinin B1 receptor in vivo up-regulation is
widely dependent on kinase activation, mainly to the
JNK and ERK1/2MAPKinase phosphorylation. How-
ever, the exact mechanisms (transcriptional and post-
transcriptional) by which PAF can trigger kinase
phosphorylation and then up-regulate the B1 receptor
remains to be further investigated.
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Abstract. Reactive oxygen species, including hydro-
gen peroxide (H2O2), are released from activated
leucocytes and resident cells in the joint during
inflammation. We hypothesize that H2O2 is an im-
portant mediator of inflammatory pain and, thus, the
aim of our experiments was to investigate the effect of
H2O2 on inflammation of the mouse hindpaw. We
performed behavioural studies in CD1 mice to
determine the effect of H2O2 on both thermal and
mechanical hyperalgesia and oedema formation 20
minutes after intraplantar injection into the mouse
hindpaw. The Hargreaves technique was used to test
thermal hyperalgesia and a dynamic plantar aesthesi-
ometer was used for mechanical hyperalgesia studies.
Oedemawas determined bymeasuring pawmass. Our
experiments showed intraplantar injection of H2O2
(2200 – 8800 nmoles) causes significant thermal and
mechanical hyperalgesia of the mouse hindpaw. H2O2
also causes significant oedema formation. Thus, we
propose that H2O2 is a potential target for the
treatment of inflammatory pain.

Introduction

Arthritis is a debilitating condition characterized by a
chronic inflammation of the joint. The precise mech-
anisms underlying this disease have not, as yet, been
determined although production of reactive oxygen
species (ROS) may be a contributory factor in the
inflammation that takes place. For example, oxidative
stress, which involves ROS production, has been
linked with the cartilaginous degradation, perpetuat-
ing autoimmunity, genotoxicity, mutagenesis and
dyslipidemia associated with rheumatoid arthritis
[1]. Furthermore, the superoxide dismutase mimetic,
tempol, which converts superoxide to hydrogen
peroxide (H2O2), has been shown to be an effective

anti-inflammatory and analgesic agent in a carrageen-
an-induced model of hindpaw inflammation and
hyperalgesia [2]. Kress et al. [3] have previously tested
the effect ofH2O2 onC-fibre electrical discharge in the
exposed rat saphenous nerve following thermal and
mechanical nociceptive stimuli. However, they dec-
tected only a weak effect and at tissue-damaging
concentrations. In the present study we have per-
formed conscious, behavioural studies in mice to
determine the effect of H2O2 on thermal and mechan-
ical hyperalgesia following intraplantar injection into
the mouse hindpaw. H2O2-induced oedema formation
has also been investigated.

Materials and methods

All procedures were in accordancewith theUKHome
Office Scientific Procedures Act (1986). H2O2 was
purchased from Sigma (Dorset, UK). Female, CD1
mice (Charles River, UK; 25–30 g) were given intra-
articular (i.a.) injections of H2O2 (0–8800 nmoles, 50
ml) and saline (contralateral joint; 50 ml) under
isoflurane anaesthesia (2% vol; 2% vol O2). Inflam-
mation was allowed to develop for 20 min. Paw
oedema was determined at the end of the time course
by killing the mice, removing the paws at the ankle
joint and measuring paw mass (g).
The Hargreaves technique [4] was used to test

thermal hyperalgesia (using the Ugo Basile Model
7370 Plantar Test). A dynamic Plantar Aesthesiom-
eter (Ugo Basile model 37400) was used for mechan-
ical hyperalgesia studies. Basal readings were fol-
lowed by the intraplantar injection of H2O2 or saline.
For the Hargreaves technique, a constant heat source
was directed at the mouse footpad until paw with-
drawal, foot drumming, licking or other aversive
action was observed. For the mechanical hyperalgesia
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test, the aesthesiometer applied an increasing pres-
sure to the footpad until the paw was withdrawn.
Animals were acclimatised to their environment for
1 h before measurements of paw withdrawal latency
were obtained, when exploratory behaviour had
ceased. Latencies were measured in seconds for
thermal hyperalgesia and grams formechanical hyper-
algesia. A maximum of 22 seconds was used to avoid
tissue damage. A total of 3–4 readings were taken
from each paw and averaged.
Statistical analysis was performed using a Stu-

dent�s two sample t test for paired data. Values were
considered significant when the probablility (P) was
P<0.05.

Results

The aim of the experiments in the present study was to
determine the effect of H2O2 on inflammation of the
mouse hindpaw. Fig.1 demonstrates that intraplantar
injection of H2O2 causes a dose-dependent thermal

hyperalgesia of the mouse hindpaw, compared to the
contralateral, vehicle-treated paw. The hyperalgesia
in the H2O2-injected paw was significant at doses
between 2200 and 8800 nmoles. Doses above 8800
nmoles were not tested due to tissue damage. Follow-
ing these experiments, the 2200 nmole dose was
selected to test for H2O2-induced mechanical hyper-
algesia. As for the thermal hyperalgesia, H2O2 caused
a significant mechanical hyperalgesia of the mouse
hindpaw 20 minutes after injection (Fig. 2). Oedema
formation was also examined at the 20 minute time
point. At this time, the H2O2-treated paw had under-
gone significant oedema formation compared to the
contralateral saline-treated paw (Fig. 3).

Discussion

The present study has produced novel findings con-
cerning the potential role of H2O2 in pain and
inflammation, relevant to the study of joint disease.
ROS, including H2O2 are released from activated

Fig. 1. The effect of H2O2 (0 –
8800 nmoles) and saline (con-
tralateral paw) on thermal hyper-
algesia following intraplantar in-
jection into the mouse hindpaw.
Results are expressed as latency
of paw withdrawal following ex-
posure to constant heat source
and are mean � SEM, n = 2–18;
*P<0.05; **P<0.01; ***P<0.001
compared to baseline values of
the same paw.

Fig. 2. The effect of H2O2 (2200 nmoles)
and saline (contralateral paw) on mechan-
ical hyperalgesia following intraplantar in-
jection into themouse hindpaw. Results are
expressed as the difference in paw with-
drawal latency compared to basal readings.
The latency is expressed as the pressure in g
at which the paw was withdrawn. Results
are mean � SEM, n = 8; **P<0.01 com-
pared to the saline-treated paw.
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leucocytes and resident cells in the joint during
inflammation and have been proposed to mediate
inflammatory pain. The actual concentration of H2O2
in the paws following intraplantar injection was not
determined in our study. However, the H2O2 concen-
trations achieved in the proximity of stimulated
leukocytes has been shown to induce injury and lysis
of target cells [5]. Thus, the doses of H2O2 used in our
study likely to be physiologically relevant in vivo.
The previous study by Kress et al. [3] showed that

application of H2O2 to the exposed rat saphenous
nerve had a negligible effect on C-fibre responses to
nociceptive stimuli, even at concentrations as high as
10 – 50 mM. However, our experiments show that
intraplantar injection of H2O2 (2200 – 8800 nmoles)
causes a significant thermal and mechanical hyper-
algesia of the mouse hindpaw compared to baseline
withdrawal latencies and the contralateral, saline-
treated paw.
The difference between our results and those of

Kress et al. may be due to the in vitro saphenous nerve
preparation used by Kress et al. in which no central
sensitisation pathways were intact and no blood flow
was present. Thus, the precise mechanisms underlying
the effect of H2O2 require further investigation in our
in vivo model.
The significant oedema formation observed in the

mouse hindpaw following intraplantar injection of H2
O2 further supports a pro-inflammatory role for this
ROS. H2O2 has been proposed to act as an endothe-
lium-derived relaxing factor (EDHF) that causes
smooth muscle relaxation through activation of cal-
cium-dependent K+ channels or ATP-sensitive K+

channels, depending on the vessel [6]. Furthermore,
hydrogen peroxide is a mediator of cytoskeletal
rearrangement and endothelial barrier dysfunction
[7] which causes plasma extravasation. In combina-

tion, the vasodilator effect of H2O2 would potentiate
any plasma extravasation.
In conclusion, we have presented data concerning

the role of H2O2 in inflammatory hyperalgesia and
oedema formation. Although further work is required
to determine the precise mechanisms underlying this
effect, we propose that H2O2 is a potential target for
the treatment of inflammatory pain.
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Fig. 3. The effect of H2O2 (2200 nmoles) and
saline (contralateral paw) on oedema forma-
tion following intraplantar injection into the
mouse hindpaw. Results are expressed as the
weight of the hindpawand aremean� SEM, n
= 7; ***P<0.001 compared to the saline-
treated paw.
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Abstract. The objective of the present study was to
investigate the relevance of peripheral macrophage
activity for the susceptibility to the induction of
experimental allergic encephalomyelitis (EAE).
Rats of EAE-susceptible Dark Agouti and EAE-
resistant Albino Oxford strain were immunized with
guinea pig spinal cord homogenate (DAGPSC and
AOGPSC), while non-immunized rats served as controls
(DANIM, AONIM). On day 15 after immunization rats
were sacrificed and their peritoneal macrophages
tested for adherence capacity, zymosan phagocytosis
and respiratory burst. Macrophages from AONIM rats
exhibited lower adherence capacity and higher phag-
ocytosis and H2O2 production when compared to
macrophages from DANIM rats. Immunization with
GPSC decreased adherence and phagocytosis and
increased H2O2 production in macrophages from AO
rats, but did not influence these activities in macro-
phages from DA rats. The results from the present
study suggest that inflammatory activities of macro-
phages from AO rats could be considered as regu-
latory mechanisms connected with the resistance to
EAE induction.

Introduction

Experimental allergic encephalomyelitis (EAE) is an
inflammatory demyelinating disease of the central
nervous system (CNS), which can be induced in
genetically susceptible animals, like Dark Agouti
(DA) rats, by an injection of guinea pig spinal cord
homogenate emulsified in complete Freund8s adju-

vant (CFA). In contrast, EAE could not be induced in
Albino Oxford (AO) rats. It is shown that macro-
phages are present in large numbers in the CNS of
EAEanimals and probably play a role in development
of tissue damage in the CNS and subsequent neuro-
logical disorders (1). The objective of the present
study was to investigate the relevance of peripheral
macrophage activity, measured by adherence, phag-
ocytosis and respiratory burst, for the susceptibility to
EAE induction in DA and AO rat strains.

Materials and methods

Induction and assessment of EAE. All procedures
involving animals and their care were approved by our
Institutional Animal Care and Use Committee and
followed principles described in the European Com-
munity8s Council Directive of 24 November 1986 (86/
609/EEC). Seven-month-old male rats of DA and AO
strains were immunized with a single intradermal
injection of 100 ml guinea pig spinal cord (GPSC)
homogenate in CFA (Sigma, St. Lewis, MO) in right
hind footpad (DAGPSC, n=12 and AOGPSC, n=12). In
addition, rats received a subcutaneous injection of 250
ml Bordetella pertussis vaccine (Torlak, Belgrade,
Serbia, 2x1010 organisms/ml) in the dorsum of the
same foot. Non-immunized rats of DA (DANIM, n=6)
and AO (AONIM, n=6) strain served as controls. Rats
were monitored daily for clinical signs and clinical
scoring from 0 to 4 was used as follows: 0= no clinical
signs; 1= flaccid tail; 2= weakness of hind limbs; 3=
paralysis of hind limbs, 4= quadriplegia often asso-
ciated with incontinence.

Macrophages harvest.Onday 15 after immunization, 6
rats from each group were sacrificed and resident cells
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were obtained by peritoneal lavage with 10 ml of
minimal essential medium (MEM, Torlak, Belgrade,
Serbia). Lavages were centrifuged (250 g, 10 min),
resulting cell pellets were resuspended in MEM and
the concentrations of individual cell suspension were
adjusted to 2.5x106 cell/ml. Analysis on a FACScan
flow cytometer (Cell Quest software, Becton Dick-
inson) by means of FSC and SSC of a total of 104 flow
cytometric events confirmed that the majority
(75.8�3.6%) of cells in the peritoneal lavages were
ED1+CD11b+ macrophages.

Adherence. Adherence capacity was determined ac-
cording to the micromethod (2) based on incubation
of macrophages in microtiter tissue culture plates (10,
30 or 60 min, 37 8C, 5% CO2). The cells were fixed
with methanol, stained with 0.1% methylen blue and
washed with tap water. The plates were dried over-
night, color was dissolved in 0.1 M HCl and optical
densities (ODs) were determined at 620 nm. The blue
color intensity was proportional to the number of
adherent macrophages.

Phagocytosis assay. Adherent macrophages were
stimulated with zymosan (Sigma, St. Lewis, MO, 125
mg/ml) in the presence of nitro-blue tetrazolium
chloride (NBT, Serva, Heidelberg, Germany, 0.5 mg/
ml) for 30 min at 37 8Cand 5%CO2 (3). The cells were
fixed with methanol, plates were air-dried and ODs
were measured at 545 nm. The amount of engulfed
zymosan particles was proportional to the reduction of
yellow NBT to blue formazan.

H2O2 assay. Macrophages were incubated in micro-
titer tissue culture plates with phenol red solution
containing horseradish peroxidase (60 min, 37 8C,
5%CO2). Incubations were terminated with 10 ml of
0.5MNaOHandODswere determined at 620 nm (4).
The concentration of H2O2 (mM) in the samples were
calculated using 1–40 mM H2O2 as a standard.

Statistical analysis. Statistical analysis of the data was
performed using the SPSS 10 computer programme.
The results were analysed by one-way ANOVA. LSD
test was used for post hoc analysis for the evaluation of
the differences between independent groups.

Results and discussion

DA rats developed first clinical signs of EAE on day 9
after immunizationwithmaximal score up to 4 on days
14 and 15 after immunization (Fig. 1), and incidence of
100%. Rats of AO strain did not exhibit clinical signs
of EAE.

Strain differences were observed in all three tests
ofmacrophage functions.Macrophages obtained from

DANIM adhered more to plastic surface than macro-
phages from AONIM rats (Fig. 2). Adherence is an
early step of macrophage activation that enables
transitional sticking to smooth surfaces of membranes
and target cells in the tissue. Reduced adherence in
AONIM suggests increased ability of macrophages to
leave local microenvironment and to reach the target.
Macrophages isolated from AOGPSC rats were less
adherent than macrophages isolated from AONIM rats
(Fig. 2), suggesting that immunization with encepha-
litogen enable macrophages to even more readily
enter the tissue and accomplish their function. In
susceptible DA rat strain the difference in adherence
capacity observed after 10 minutes between DANIM

and DAGPSC disappeared after 30 and 60 minutes of
adherence (Fig. 2).

In contrast, cells from AONIM phagocytosed more
zymosan and produced more H2O2 than cells from
DANIM (Figs. 3 and 4). Phagocytosis is essential for
antigen presentation, clearens of apoptotic and ne-
crotic cells and elimination of foreign materials.
Subsequent oxidative burst produce several reactive
oxygen intermediates, which after enzymatic conver-
sion produce highly toxic H2O2. Enhanced phagocy-
tosis and H2O2 production in macrophages from
AONIM rats together with their reduced adherence
ability in comparison with cells from DANIM rats,
suggest more efficient inflammatory activities of
macrophages from AO rats. Reactive oxygen species
(ROS) generated primarily by macrophages have
been implicated as mediators of demyelination and
axonal damage inEAE (5). However, apart from their
cytotoxic potential ROS function as signaling mole-
cules, regulating the expression of numerous genes via
action on certain transcription factors (6). Higher
oxidative capacity of peritoneal macrophages from
AO rats in comparison to rats of DA strain signifi-

Fig. 1. Clinical signs of experimental allergic encephalomyelitis
(EAE) in Dark Agouti rats immunized with guinea pig spinal cord
(DAGPSC).
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cantly contributed to the resistance of AO rats to oil-
induced arthritis (7). The results from the present
study suggest that inflammatory activities of macro-
phages from AO rats could be considered as part of
regulatory mechanisms connected with the resistance
to EAE induction.

It was previously shown that the phagocytosis of
myelin by macrophages triggers the production of
ROS and that blockade of ROS production recipro-
cally prevents the phagocytosis (8). Our results
showed that immunization led to the decrease of
zymosan phagocytosis with concomitant increase in
production of H2O2 in EAE-resistant AO strain
(Figs. 3 and 4). It could be speculated that this
divergent way of regulation of two intimately con-
nected macrophage functions in AO rats might also
contribute to the resistance of this strain to EAE. In
DA rats, immunization with encephalitogen did not
change zymosan phagocytosis in macrophages
(Fig. 3). During clinical EAE peritoneal macrophages
fromDA rats did not show increasedH2O2 production
compared to controls, which was in line with data
obtained with peripheral blood mononuclear cells
from sensitive Lewis rat strain (9).

Our results suggest that adherent, phagocytotic
and oxidative capacities of peritoneal macrophages in
DA rat strain are not critical factors for their
susceptibility to EAE, but could contribute to the
resistance to EAE induction in AO rats. Immuniza-
tion of AO rats with encephalitogen reduced adherent

and phagocytotic ability of macrophages, but in-
creased their capacity to produce H2O2, all of which
might participate in the resistance of AO strain to the
induction of EAE.

Fig. 2. Adherence of resident peritoneal macrophages isolated
from DA and AO animals immunized with GPSC (DAGPSC

andAOGPSC). Non-immunized rats of both rat strains (DANIM and
AONIM) served as controls. The number of rats per groupwas 6. The
values represent mean � S.E.M. Statistically significant differ-
ences: a, p<0.0001 vs. AONIM;

b, p<0.0001 vs. AOGPSC and p<0.0001
vs. DANIM;

c, p<0.0001 vs. AOGPSC.

Fig. 3. Zymosan phagocytosis by resident peritoneal macrophages
isolated fromDAandAOanimals immunizedwithGPSC (DAGPSC

and AOGPSC). Non-immunized rats of both rat strains (DANIM and
AONIM) served as controls. The number of rats per groupwas 6. The
values represent mean � S.E.M. Statistically significant differ-
ences: a, p<0.001 vs. AONIM.

Fig. 4. Production of H2O2 by resident peritoneal macrophages
isolated fromDAandAOanimals immunizedwithGPSC (DAGPSC

and AOGPSC). Non-immunized rats of both rat strains (DANIM and
AONIM) served as controls. The number of rats per groupwas 6. The
values represent mean � S.E.M. Statistically significant differ-
ences: a, p<0.05 vs. AONIM;

b, p<0.001 vs. AOGPSC.
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Abstract. Kallikreins (KLKs) are secreted serine
proteinases identified in a variety of cancers and in
settings of inflammation.Wehave shown thatKLKs in
vitro can activate proteinase-activated receptors
(PARs), a family of G-protein coupled receptors
associated with inflammation. KLK14 activated both
of PARs 2 and 4 and prevented thrombin from
activating PAR1. On the other hand, KLK6 was a
specific activator of PAR2. In an in vivo mouse
inflammationmodel, kallikrein administration caused
an oedema response comparable in magnitude and
timing to that generated by trypsin. The oedema was
accompanied by a decreased threshold of mechanical
and thermal nociception. Our data demonstrate that
by activating PARs 2 and 4 and by inactivating PAR1,
widely-expressed kallikreins, like KLKs 6 and 14, may
play a role in regulating the inflammatory response
and pain perception.

Introduction

Proteinase activated receptors (PARs 1 to 4) comprise
a unique family of four G-protein coupled cell surface
receptors (1-3). Proteolytic cleavage within the ex-
tracellular N-terminus by certain proteinases reveals a
tethered ligand that binds to the extracellular receptor
domains to initiate cell signalling (1-3). Proteinases
that activate PARs range from enzymes produced by
inflammatory cells to proteinases from epithelial cells
and neurons. Other proteinases that cleave PARs
downstream of the N-terminal tethered ligand se-
quence disable the receptors for further proteolytic
activation (1-3).
Many of the proteinases that can activate PARs

have been identified. However the endogenous en-
zymes responsible for activating PAR2 in settings

other than the gastrointestinal tract where trypsin can
activate PAR2 are unknown (1-3). Moreover, little is
known about the proteinases that can inactivate either
this receptor or other members of the PAR family in
many settings. It is of considerable interest to identify
the proteinases that activate and/or disable PARs, in
view of the emerging role that these receptors can play
in diseases such as asthma, arthritis, inflammatory
bowel disease, cancer and neuronal inflammation (1,
4-6).
Tissue kallikreins comprise a large family of

secreted serine proteinases with tryptic or chymo-
tryptic activity (7). These enzymes are widely ex-
pressed and up-regulated in many diseases such as
ovarian cancer and multiple sclerosis. The mecha-
nisms whereby this enzyme family regulates cellular
function are not clear. We hypothesized that kallik-
reins can cleave PARs initiating an inflammatory
response in many (patho)physiological settings.

Methods

To test our hypothesis for kallikreins 5, 6 and 14 we
used (8, 9): (1) PAR-dependent calcium signalling
responses in cell lines expressing PARs 1, 2 and 4, and
in isolated human platelets, (2) a vascular ring vaso-
relaxation assay using tissues from rats and both wild-
type and PAR2 null mice, (3) a PAR4-dependent rat
and human platelet aggregation assay, and (4) in vivo
models of inflammation and nociception employing
wild-type and PAR2 / PAR1 null mice.
Additionally, we developed analytical tools to

monitor the presence and enzymatic activity of these
enzymes in biological samples where PARs are
abundant using: (1) covalent activity-based probe
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western blot detection, and (2) activity-based probe
ELISAs.
Finally, we studied the specificity of kallikreins to

target cell membrane PARs in cultured human breast-
cancer-derivedMDA-MB-231 cells that express PARs
1, 2 and 4, alongwith other receptors [10]. Themethod
comprises a proteomic identification of the cell sur-
face peptides released upon incubation with kallik-
reins.

Results

Calcium signalling, platelet aggregation and vaso-
relaxation. The ability of KLKs 5, 6 and 14 to cleave
and activate PARs 1, 2 and 4, was evaluated in human
and rat PAR-expressing cells and in an in vitro PAR2-
dependent aorta relaxation bioassay. All kallikreins
triggered a PAR2-mediated cellular calcium response
(example in Fig. 1), but with different potencies.
However, only kallikrein 14 was able to activate
PAR4 either in PAR4-expressing cells (calcium) or in
human and rat platelets (calcium signalling; aggrega-
tion, Fig. 2). In contrast, KLK14 selectively dis-armed

human PAR1, preventing its activation by thrombin
(Fig. 1). In the vascular assay, all kallikreins triggered
a PAR2-mediated relaxation that was absent in tissues
from PAR2-null mice.

Inflammation/nociception models. Intraplantar ad-
ministration of kallikrein 14 inwild-typemice resulted
in an oedema response similar to the one caused by
trypsin that did not cause oedema in PAR2 null mice.
However, in PAR2 null animals KLK14 administra-
tion resulted in an even greater oedema response,
along with a decreased threshold of thermal nocicep-

tion, which to a lesser extend was also observed in
wild-type mice (Fig. 3).

Cell surface targets of KLK14. Treatment of MDA-
MB-231 cells with KLK14 resulted in the fragmenta-
tion of more than a hundred target molecules identi-
fied by proteomic analysis, including matrix-related
molecules (e.g. thrombospondin-1), cell surface com-
ponents (e.g. receptors) and secreted proteins (e.g.
Insulin-like growth factor-binding protein 7
IGFBP-7). Amongst the cell surface molecules,
PAR2 was succesfuly identified thereby confirming
biochemically, the ability of KLK14 to target cell
surface PARs (Table 1).

Discussion

Our main finding was that signalling via human, rat
and murine PARs, and stimulation of inflammation
with increased nociception in vivo, can be regulated by
human kallikreins. Unlike tryptase, but like trypsin
family members, the PAR2-regulating actions of
kallikreins, which have a wide tissue distribution, are
not restricted by receptor glycosylation [11, 12]. The
ability of KLKs to modulate PARs can now be added
to their action on other substrates (e.g. kininogens,
extracellular matrix, growth factor precursors or

Fig. 3. Kallikrein 14 injection results in increased pain perception
upon thermal stimulation.

Fig. 2. Kallikrein 14-mediated rat platelet aggregation. Adapted
from reference 8.

Fig 1. Kallikrein 14 has a complex action in HEK293 cells that
express PARs 1 and 2; mainly decreasing the PAR1 response to
proteinases like thrombin, as well as activating PAR2. Adapted
from reference 8.
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binding proteins) thought to enable these enzymes to
affect tumour survival, metastasis and angiogenesis [7,
9].
Our focus was principally on PAR2, known to play

an important role in inflammation and nociception (5)
and our preliminary data clearly implicate KLKs as
inflammatory mediators. However, the results indi-
cate that PAR2 is not the only target for the
inflammatory and nociceptive actions of KLK14.

Continuing work aims to identify the PAR and non-
PAR kallikrein targets involved in the inflammatory/
nociceptive responses.
In terms of the actions of KLKs in vivo, the

enzymatic dis-arming/inhibition of PAR1 by KLKs
may be as important as its activation [9]. For example,
by preferentially activating human platelet PAR4
whilst dis-arming PAR1, KLK14 would promote the

Table 1. Mass spectral protein identification upon treatment ofMDA-MB-231 cells with KLK14. Protein hits with probabilities over than
94% are included in the table.

Proteins common to kallikrein-treated and non-treated samples Proteins unique to kallikrein-treated samples

49 kDa protein 13 kDa protein

78 kDa glucose-regulated protein precursor 89 kDa protein

Actin, cytoplasmic 1 Coagulation factor V

ALB protein Complement C4-A precursor

CD44 antigen isoform 4 precursor Dynein heavy chain, cytosolic

CDNA FLJ32800 fis, clone TESTI2002544 Galectin-3-binding protein precursor

CYR61 protein Gelsolin precursor

Elongation factor 1-alpha Hypothetical protein WDR60

Fibrinogen beta chain precursor Insulin-like growth factor-binding protein 7 precursor (IGFBP-7)

FLJ00173 protein (Fragment) Interferon-induced protein with tetratricopeptide repeats 1

Glyceraldehyde-3-phosphate dehydrogenase
PREDICTED: similar to 60S ribosomal protein L6 (TAX-
responsive enhancer element binding protein 107) (TAXREB107)
(Neoplasm-related protein C140) isoform 1

H3 histone family, member M Probable ATP-dependent RNA helicase DDX41

Hemoglobin alpha subunit Proteinase-activated receptor 2 precursor (PAR2)

Histone H1.2 Receptor-type tyrosine-protein phosphatase F precursor

Histone H2A type 1-H Serine/threonine-protein kinase PLK1

Histone H2B.c Splice Isoform 1 of Periostin precursor

Hypothetical protein DKFZp761K0511 Splice Isoform 2 of ATP-binding cassette sub-family F member 1

hypothetical protein LOC65250 Splice Isoform 2 of Basigin precursor

Kinesin-like protein 2 Splice Isoform 2 of Structural maintenance of chromosomes 4-like 1
protein

POLRMT protein Splice Isoform EWS of RNA-binding protein EWS

PREDICTED: AHNAK nucleoprotein 2 isoform 1 Thrombospondin-1 precursor *

PREDICTED: hypothetical protein XP_943141 Transcriptional repressor protein YY1

PREDICTED: similar to Nucleophosmin

RB-binding protein

RcTPI1 (Fragment)

Splice Isoform 1 of Heat shock cognate 71 kDa protein

Splice Isoform 1 of Tubulin alpha-2 chain

Splice Isoform 2 of Putative quinone oxidoreductase

Splice Isoform B of Golgi SNAP receptor complex member 2

Splicing factor, arginine/serine-rich 4

Testis-specific serine/threonine-protein kinase 6

Thrombospondin-1 precursor *

* Thrombospondin-1 spectrum identification analysis revealed that differentially cleaved fragments were identified in non-treated and
treated samples, most probably due to degradation from different proteinases.
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release of platelet endostatin and suppress the release
of platelet VEGF in inflammatory settings.
The ability of released KLKs to regulate inflam-

mation and nociception in vivo will depend on the
levels of active enzymes produced in a given setting. In
this regard, our newly developed activity-based probe
tools will enable us to determine the proportion of
active enzyme relative to the surprisingly high levels
of ELISA-measured kallikreins known to be present
in many tissue extracts and biological fluids.
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Mini-Paper 6

Substance P and CGRP do not play an important role in TNFa-induced
inflammation
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Abstract.Previously, we have shown a role for TRPV1
in CFA-induced joint inflammation and suggested an
involvement of TNFa [1]. We have now investigated
mechanisms involved in TNFa-induced inflammation
in the mouse paw. The possible role of neuropeptides
was investigated, since TRPV1 activation leads to
CGRP and substance P release. NK1

-/- and CGRP-/-

mice matched with their respective wild-types were
used. Mice were given intraplantar injections of TNFa
(10pmol/50ml) and Tyrode (contralateral paw; 50ml).
One group of CGRP-/- mice were pretreated with the
NK1 receptor antagonist, SR140333 (480nmol/kg i. v.).
Thermal hyperalgesic thresholds were measured using
the Hargreaves technique before and over 4 hours
after injection. Pawmass andneutrophil accumulation
were measured. All the mice exhibited bilateral
hyperalgesia, significant paw oedema and neutrophil
accumulation in the TNFa-treated paw. These results
suggest that substance P and CGRP are not important
in development of hyperalgesia, oedema or neutrophil
accumulation in this model.

Introduction

The TRPV1 receptor is a ligand gated non-selective
cation channel, which can be activated by heat,
protons and vanilloids. Activation of the TRPV1
receptor leads to CGRP and substance P release [2].
Substance P acts on neurokinin 1 (NK1) receptors and
is a potent mediator of increased microvascular
permeability and CGRP is a potent arteriolar vaso-
dilator [3]. The microvascular effects of these neuro-

peptides lead to oedema formation, increased blood
flow, and recruitment of inflammatory cells. This
inflammatory process, which occurs after activation of
sensory nerves and release of neuropeptides is defined
as neurogenic inflammation. NK1 receptors are nec-
essary for the plasma extravasation caused by sub-
stance P, as illustrated by the lack of oedema
formation after intradermal injection of substance P
to NK1 receptor knock-out mice [3].

Thermal hyperalgesia is the heightened sensitivity
to heat and is seen under inflammatory conditions.
Much evidence has accumulated to indicate that the
TRPV1 receptor is necessary for this inflammatory
hyperalgesia. Mice lacking the gene for the TRPV1
receptor do not develop carrageenan-induced or
Complete Freund�s Adjuvant (CFA) induced thermal
hyperalgesia [4;5].

TNFa is a key inflammatory cytokine and recently
we detected high TNFa levels in synovial fluid
extracts from WT and TRPV1 knock out (TRPV1-/-)
mice 18 hours after CFA-induced inflammation, but
TRPV1-/- mice exhibited reduced joint swelling [1],
suggesting that TNFa may act upstream of the TRPV1
receptor to mediate inflammation. We have injected
TNFa i.pl. to induce inflammation and through the
use of knock out mice and antagonists have inves-
tigated for the possible involvement of the neuro-
peptides, substance P and CGRP, in this inflammatory
model.

Methods

Genetically altered animals: Knock out (KO) male
and female C57BL6 mice (20–30 g) lacking the gene
for the NK1 receptor (NK1

-/-, [3]) or the CGRP peptide
(CGRP-/-, [6]) were bred in house together with their

* To whom correspondence should be addressed: Tel:
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respective wildtypes (WT), NK1
+/+ mice and CGRP+/-

heterozygous wild-types. One group of CGRP-/- mice
were pretreated with SR140333 (480nmol/kg i. v.
5 min pre-induction of inflammation [3]. All experi-
ments were carried out in accordance with the UK
Home Office Animals (Scientific Procedures) Act,
1986. WTand KO mice were age and sex matched for

all procedures. All recovery procedures were per-
formed under 2% isoflurane anaesthesia.

Induction of inflammation: Paw inflammation was
induced by intra-plantar (i.pl.) injection of murine
recombinant TNFa (10pmol/50ml) to the ipsilateral
paw and 50ml of Tyrode vehicle to the contralateral
paw. Thermal nociceptive thresholds were measured
using the Hargreaves test over a 4 h time period.

Fig. 1. Effect of i.pl. TNFa on thermal
hyperalgesic thresholds in A) NK1

+/+

and NK1
-/- mice, B) CGRP+/- and

CGRP-/- mice and C) vehicle and
SR140333 (480nmol/kg i.v.) pretreat-
ed CGRP-/- mice. TNFa (10pmol/50ml)
was injected into ipsilateral paw and
Tyrode vehicle (50ml) into contralater-
al paw. Thermal hyperalgesic thresh-
olds were measured before injection
and at 2 and 4 h post-injection. Results
are mean � s.e.m., n=6–12. *p<0.05
compared to baseline value in same
paw using paired t-test.
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Hargreaves Test: Thermal hyperalgesic thresholds
in the hind paws were determined using the Har-
greaves technique before and over a 4 h period after
injection (modified as [1]). Measurements were taken
in triplicate and mean value taken as thermal hyper-
algesic threshold.

Measurement of oedema and neutrophil accumu-
lation: The mass of paws were taken as indicator of
oedema. Paw homogenates were assayed for myelo-
peroxidase (MPO) activity, as a marker for neutrophil

accumulation. MPO activity was determined by
measuring the H202-dependent oxidation of tetrame-
thylbenzadine (TMB).

Statistical analysis: Statistical analysis was carried
out using two-sampled paired or unpaired Student�s t-
test as appropriate. p<0.05 was considered significant.

Fig. 2.Effect of i.pl. TNFa on
paw swelling in A) NK1

+/+

and NK1
-/- mice, B) CGRP+/-

and CGRP-/- mice and C)
vehicle and SR140333
(480nmol/kg i.v.) pretreated
CGRP-/- mice. Paw mass 4
hours after i.pl injection with
TNFa or Tyrode, n=6–17.
*p<0.05 compared to Ty-
rode-treated paw.
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Results

NK1 receptor knock-out (NK1
-/-) mice and their wild-

type littermates (NK1
+/+) were used to determine the

role of substance P in TNFa-induced inflammation as
NK1 is the receptor for substance P. CGRP knock-out
(CGRP-/-) mice and their heterozygous wild-type
littermates (CGRP+/-) were used to determine the
role of CGRP. Previously, it had been seen that there
was no difference betweenCGRP+/- mice andC57BL6
mice (data not shown).

TNFa caused a significant reduction in paw with-
drawal latency from baseline values in both paws of all
groups of mice at 2 and 4 h (Figure 1). It must be noted
that hyperalgesia is not seen in sp Tyrode-treated paws
when the other paw is left uninjected (data not

shown), suggesting that TNFa causes the bilateral
hyperalgesia observed here. There was no difference
between CGRP-/- mice and NK1

-/- mice and their
respective wild-type mice (Figure 1A and B) suggest-
ing that substance P and CGRP are not important for
thermal hyperalgesia. However, lack of one of the
neuropeptides may be compensated for by the other
neuropeptide present (as seen in mustard oil-induced
inflammation in the mouse, see [6]). Therefore,
further experiments were carried out on CGRP-/-

mice that had been pretreated with the selective
NK1 receptor antagonist, SR140333, these mice can-
not produce the CGRP peptide and SR140333 pre-
vents substance P acting on its receptor. CGRP-/- mice
pretreated with SR140333 still exhibited bilateral
hyperalgesia 2 and 4 hours post TNFa injection

Fig. 3. Effect of i.pl. TNFa
on neutrophil accumulation
in A) NK1

+/+ and NK1
-/-

mice, B) CGRP+/- and
CGRP-/- mice and C) vehi-
cle and SR140333
(480nmol/kg i. v.) pretreat-
ed CGRP-/- mice. MPO con-
tent of pawswas determined
4 hours post injection of
TNFa or Tyrode, *p<0.05
compared to Tyrode treated
paw, n=3–9
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(Figure 1C) suggesting that both substance P and
CGRP are not necessary for thermal hyperalgesia
induced by TNFa.

NK1
-/- and CGRP-/- mice were similar to their wild-

type littermates, in that they exhibited significant
increases in paw mass in their TNFa treated paws
compared to their Tyrode treated paws (Figure 2A
and B). CGRP-/- mice also showed a significant
increase in paw mass in the TNFa-treated paw either
with or without pre-treatment with SR140333 (Figure
2B and C). All groups of mice also exhibited
significant neutrophil accumulation, as measured by
increased MPO activity, in the TNFa treated paws
(Figure 3). This suggests that TNFa-induced oedema
and neutrophil accumulation are not dependent on
substance P and CGRP.

Discussion

We have shown that TNFa leads to bilateral hyper-
algesia and the absence of either and both CGRP and
substance P does not prevent the development of this
bilateral hyperalgesia. Other reports have also sug-
gested the lack of an important role for substance P
and CGRP in hyperalgesia Intra-plantar injections of
CFA caused hyperalgesia in both WTand NK1

-/- mice
[7]. Additionally, bilateral upregulation of substance
P and CGRP mRNA in trigeminal neurons has been
seen in a model of the chronic inflammatory disorder,
periodontitis. [8]. However, periodontitis does not
lead to lower pain thresholds in patients or rats so it is
suggested that the up-regulation of substance P and
CGRP is associated with the inflammatory process
and not nociception [8].
We have also shown that NK1

-/- and CGRP-/- mice with
and without pretreatment of the NK1 antagonist all
had significant neutrophil accumulation and oedema
in the TNFa-treated paw. Therefore, it seems that
neutrophil accumulation and oedema caused by
TNFa occur independently of the neuropeptides.

In conclusion, TNFa seems to mediate its inflam-
matory processes via non-neurogenic pathways. It is
therefore, important to study other inflammatory
pathways initiated by TNFa, such as cytokine cas-
cades or prostaglandin production, as blockage of
these may lead to attenuation of TNFa inflammation.
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