
inflammation of the body, which commonly occurs in patients after
cardiac surgery necessitating cardiopulmonary bypass (snCBP). To
date, attempts at targeting inflammatory mediators associated with
SIRS have been largely unsuccessful. One reason is there is a need to
identify mediators involved in SIRS with a wider therapeutic
windowdone possibility is RAGE. RAGE is a transmembrane
receptor, which acts as a pattern recognition receptor and induces
inflammation. RAGE has multiple ligands, which include S100B and
HMGB-1 proteins. RAGE ligands are raised in patients with SIRS
but effects of RAGE ligands on cytokine release from whole blood,
which could contribute to the onset of SIRS, is not well charac-
terised. This study investigates the effects of S100B and HMGB-1 on
cytokine release in whole blood (WB) pre and post-snCPB.
Methods Nine patients undergoing snCPB at the Royal Brompton
Hospital were enrolled into the study. Blood was collected from
patients pre- and post-snCPB. WB was incubated with PBS, LPS,
S100B, or HMGB1 were added for 4h. Supernatants were collected
and later assayed for IL-8 by ELISA (R&D) and IL-1b, IL-6, IL-8, IL-
10, TNFa, IL-12p70 and IFN-g, by electrochemiluminescence
multiplex analysis.
Results S100B and LPS caused significant release of IL-8 from WB
acquired pre-op (p<0.01). Significant release of IL-1b, IL-10, IL-6,
IFN-g, TNFa and IL-12p70 was also detected. There was a signifi-
cant reduction of the release of all cytokines, except IL-10, in the
presence of S100B and LPS post-snCPB (p<0.01) compared with pre-
snCPB release. IL-10 was significantly and similarly increased, irre-
spective of the experimental condition. HMGB-1 showed no
significant cytokine release pre and post-snCPB.
Conclusion This study shows that S100B, like LPS, has pro-inflam-
matory activity in WB. Both stimuli had a hypo-responsive response
post-snCPB. Current literature already describes the LPS response,
but the response by S100B has not previously been reported. There-
fore S100B, but not HMGB-1, could be a potential pharmaceutical
target in reducing inflammation in snCPB patients with SIRS.

S48 NGAL INHIBITS CYTOSKELETAL RE-ORGANISATION, MMP-2
PRODUCTION AND INVASION IN ALVEOLAR EPITHELIAL
CELLS IN AN IN VITRO MODEL OF ACUTE LUNG INJURY

doi:10.1136/thx.2010.150912.48

C M O’Kane, E Moran, D F McAuley. Centre for Infection and Immunity, Queen’s
University of Belfast, Belfast, UK

Introduction We have identified bronchoalveolar lavage NGAL
(neutrophil gelatinase associated lipocalin, also known as lipocalin-
2) as a potential biomarker in acute lung injury (ALI). Rising NGAL
concentrations over the first 72 h of illness, and higher absolute
NGAL levels at day 3 predicted ICU survival. The biological mech-
anism by which NGAL is associated with improved survival is not
known. Lipocalin-2 modulates the process of epithelial to mesen-
chymal transition (EMT) in breast cancer. We have demonstrated
the typical morphological and proteomic changes and the invasive
phenotype of EMT in alveolar epithelial cells in vitro in response to
either ARDS BAL fluid or TNFalpha + TGFbeta, cytokines present
in the lavage fluid of patients with ALI. We hypothesised that NGAL
could alter EMT in vitro in alveolar epithelium.
Methods A549 cells were stimulated with TNFalpha + TGFbeta in
the presence or absence of NGAL (0.1e10 ng/ml). Cells were lysed
at 72 h and probed by western blot for E-cadherin, Zo-1, fibronectin
and vimentin. Supernatants were analysed by gelatin zymography
for MMP-2. The invasive capacity of the cells was assessed using BD
Biocoat Matrigel Invasion Assay Chambers.
Results As previously described TNFalpha + TGFbeta caused loss of
E-cadherin, Zo-1 and gain of vimentin and fibronectin in A549 cells,
with an accompanying morphological change to spindle shaped cells,

that secretedMMP-2 and invadedmatrigel. TreatmentwithNGALdid
not affect E-cadherin, Zo-1, fibronectin nor vimentin. However,
treatment with NGAL abrogated the change in morphology, main-
taining an epithelial-like cobblestone appearance (Abstract S48 Figure
1a). Additionally, NGAL inhibited the production of MMP-2 by these
cells (from 1.860.3 to 0.960.2 relative gelatinolytic units, p¼0.04)
and reduced the capacity of the cells to migrate through basement
membrane-type matrix (Abstract S48 Figure 1b).

Abstract S48 Figure 1

Conclusion NGAL inhibited some but not all of typical changes of
EMT in this in vitro model of ALI. The protective effect of NGAL in
patients with ALI may be mediated by maintaining alveolar
epithelial morphology, reducing their production of the basement
membrane-destructive enzyme MMP-2, and reducing their capacity
to migrate to the sub-epithelial interstitial space. Further work is
required to assess this mechanism in vivo and to examine the effects
of supplementary NGAL in ALI.

S49 IS THE DEVELOPMENT OF ACUTE LUNG INJURY
INFLUENCED BY INCREASED LEVELS OF IL17 AS A RESULT
OF TREG/TH17 IMBALANCE?

doi:10.1136/thx.2010.150912.49
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Introduction Vitamin D is known to have profound effects on the
immune system. We have shown that vitamin D is lower in patients
with Acute Lung Injury (ALI) than in healthy or at risk controls and
that in patients at risk of ALI post oesophagectomy, low vitamin D
levels are associated with increased post-operative systemic
inflammatory response and alveolar epithelial dysfunction. Studies
have shown that when Tcells are exposed to vitamin D, expression
of IL17 decreases and regulatory capacity increases. We hypothesised
that vitamin D deficiency may play a role in development of Acute
Lung Injury (ALI) via changes in the balance between regulatory T
cells (Treg) and pro-inflammatory Th17 cells.
Methods Plasma levels of 25-OH Vitamin D (Tandem mass spec-
trometry) and 1,25-OH Vitamin D (ELISA)were measured in
samples from patients with ALI. Normal T cells were exposed to
BAL from patients with ALI with or without addition of exogenous
vitamin D and determined frequencies of Treg and Th17 cells using
flow cytometry.
Results All samples tested had insufficient plasma levels of 25-OH
vitamin D (<75 nmol/l, median 14.1 nmol/l). 1,25 vitamin D levels
ranged from <20 to 176 pmol/l (reference range 43e144 pmol/l).
1,25 vitamin D levels were significantly related to both ITU survival
(p¼0.04) and survival at 90 days (p¼0.04). Our initial findings
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suggest that BAL taken on day 0 of ARDS upregulated IL17
expression in normal Tcells. This finding was blocked by exogenous
1,25-OH Vitamin D. By contrast, BAL taken on day 4 upregulated
FoxP3 and CD25 expression, suggesting an increase in regulatory T
cell activity.
Discussion These results suggest that in early ARDS an imbalance in
T cells favouring expression of IL-17 may play a role in the inflam-
matory response to injury, and this may be attenuated by adequate
vitamin D levels. Later in the course of the disease, Treg cells may
predominate and play a role in resolution.

S50 EVALUATION OF SECRETORY LEUCOPROTEASE INHIBITOR
(SLPI) AS AN ANTI-INFLAMMATORY THERAPY FOR DONOR
LUNG INFLAMMATION
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Introduction Donor lung inflammation, reflected by high concen-
trations of interleukin-8 in bronchoalveolar lavage (BAL) and an
imbalance between pro-inflammatory IL-6 and anti inflammatory
IL-10 in tissue, correlates with poor graft function and reduced
survival after human lung transplantation. Secretory leucoprotease
inhibitor (SLPI) is an anti-protease abundant in the lung. SLPI
inhibits neutrophil elastase and down regulates inflammatory
cytokine transcription via the NFkB pathway. We investigated the
effect of SLPI on inflammatory mediators, in a rat model of brain
death induced lung injury.
Methods Brain death (BD) was induced in anesthetised ventilated
male Wistar rats (n¼16) by rapid inflation of an intracranial balloon,
the balloon was not inflated in non-BD sham animals. Rats received
intra-tracheal human recombinant SLPI (400 ng/g) (n¼8) or saline
(control n¼8, sham n¼9) at 1 h. The experiment was terminated at
5 h. Serum samples were taken at 0, 1, 3 and 5 h, and BAL from one
lung was taken for cytokine analysis. The second lung was used for
wet/dry ratio and Q-PCR analysis.
Results CXCL1, TNF-a, IFN-g and IL-6 were significantly higher in
BAL and serum of control than sham rats, demonstrating that BD
induced lung inflammation in this model. There was no change in
lung wet-dry ratio between SLPI treated and control groups.
Surprisingly, CXCL1 levels were higher in the BAL of SLPI treated
rats than controls (p¼0.05), however no significant difference was

detected for any other cytokine. There was a non-significant trend
towards a higher number of CD45+ leucocytes in BAL in SLPI
treated rats compared to controls. CXCL1 mRNAwas also increased
1.5-fold in the SLPI treated group compared to controls (p<0.05).
Conclusions In this study, SLPI does not appear to have an anti-
inflammatory effect in the rat lung, and may exacerbate inflam-
mation as seen by an increased concentration of the chemokine
CXCL1. This surprising effect may be due to the short time course
of this experiment where the initial effect of SLPI may be pro-
inflammatory. Given the small window of opportunity available to
treat donor lungs we believe that SLPI is an inappropriate inter-
vention for use in lung transplantation.

S51 THIOREDOXIN MODIFIES MIF RELEASE FROM HUMAN
MONOCYTES FOLLOWING STIMULATION WITH LTA AND
LPS
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Rationale Thioredoxin (Trx) is a 12-kDa ubiquitous redox-active
thiol (-SH) protein. Plasma levels of Trx are raised in numerous
medical and surgical conditions associated with oxidative stress and
inflammation such as sepsis (Burke-Gaffney 2005). Trx is thought
to have an anti-inflammatory role, at least when released into
the circulation. By contrast macrophage migration inhibitory
factor (MIF) is regarded as a pivotal pro-inflammatory protein.
Indeed co-injection of MIF and E. coli enhanced lethality, whereas,
anti-MIF monoclonal antibodies conferred protection against
murine caecal ligation and puncture and administration of E. coli
(Calandra 2000). We have previously reported a positive correlation

Abstract S50 Figure 1

Abstract S51 Figure 1 Effect of Trx of on release of MIF from human
monocytes following stimulation with LPS. Human monocytes
(13106 ml�1) we re pre-incubated with Trx (0.1e10 000 mM) for 24 h
followed by stimulation with medium alone (white bars) or LPS 1 mg/ml
(red bars) for 24 h MIF concentrations in cell supematants were
determined by sandwich ELISA. The black bars represent the theoretical
additive values of Trx and LPS. Data represent mean 6 SEM from 5
experiments (LPS) and 3 experiments nts (no treatment). *p<0.05, **p
(0.01, ***p<0.001 when conditions compared (two way ANOVA with
Bonferroni’s post test). Red asterisks represent significant increase
following LPS alone. Black asterisks represent significant difference
between LPS and Trx with the theoretical additive value. MIF,
macropage migration inhubitory factor; LPS, lipopolysac charide; LTA,
lipoteichoic acid; Trx, Thioredoxin.
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