
NF = 180.5pg/ml vs FF 332.0pg/ml, p = 0.0012) by ELISA and
confirmed by WB. Furthermore, increased VEGF165b protein
expression was also observed in FF by WB. Recombinant
VEGF165b had no effect on fibronectin or a-SMA expression in
NF, but VEGF165a (10ng/ml) significantly increased expression of
fibronectin (p < 0.05). Interestingly, co-administration of
VEGF165a with VEGF165b inhibited both a-SMA and fibronectin
expression in these cells (Figure 1).
Conclusion Differential expression of VEGF isoforms between
NF and FF suggests a potential role in the development of IPF.
Furthermore, results suggest that factors altering the balance of
splice variants may influence the surrounding fibrotic milieu.

Abstract P141 Figure 1.

P142 SRC KINASE INHIBITION ATTENUATES NEUTROPHIL
DEGRANULATION WITHOUT IMPAIRING BACTERIAL
KILLING: A POSSIBLE THERAPEUTIC STRATEGY FOR
ACUTE LUNG INJURY?

JG Macfarlane, MH Ruchaud-Sparagano, JA Scott, DA Bulmer, CMA Khan, AJ Simpson;
Newcastle University, Newcastle upon Tyne, UK

10.1136/thoraxjnl-2013-204457.292

Background A key mechanism in the pathogenesis of acute lung
injury (ALI) is excessive neutrophil degranulation in response to
an overwhelming inflammatory or infective insult. To date, no
pharmacological therapy for ALI has proven beneficial.
Aim To investigate our hypothesis that extracellular neutrophil
degranulation can be inhibited without necessarily impairing
phagocytosis or live bacterial killing.
Methods Whole blood or purified neutrophils from healthy vol-
unteers were pre-treated with a src kinase inhibitor (PP1) or
vehicle control, before stimulation with either Phorbol 12-myris-
tate 13-acetate (PMA), cytochalasin B + N-formylmethionyl-
leucyl-phenylalanine (fMLP), lipopolysaccharide (LPS), live
serum-opsonized Staphylococcus aureus (SA) or Pseudomonas
aeruginosa (PA), to induce degranulation. Degranulation was
measured in whole blood using CD63/CD66b expression and in
purified neutrophils by extracellular release of myeloperoxidase
(MPO) and lactoferrin (LTF). Neutrophil phagocytosis of fluo-
rescent killed bacteria, cell viability, apoptosis and bacterial kill-
ing (by serial dilution and colony counting) were also measured.
All experiments carried out using n = 4–6 healthy volunteers.
Results PP1 pre-treatment using concentrations above 10 µM
significantly attenuated primary and secondary granule exocyto-
sis from healthy neutrophils in response to LPS, cytochalasin B/
fMLP, SA and PA but not to PMA. The same effect was observed
in whole blood assays and in purified neutrophils, both in free
suspension and when adhered to tissue culture plastic. PP1

treatment did not increase neutrophil death in response to the
stimuli, nor did it significantly alter baseline apoptosis rates.
Importantly, PP1 did not impair neutrophil phagocytosis or live
bacterial killing of SA and PA.
Conclusions Our study supports our hypothesis and proposes
src kinases as an attractive target for anti-inflammatory therapy
in conditions such as ALI.

P143 HYPOXIA INDUCES HYPOTHERMIA AND SICKNESS
BEHAVIOUR IN MICE FOLLOWING SUBCUTANEOUS
INJECTION OF LIVE STAPHYLOCOCCUS AUREUS

1AAR Thompson, 1HM Marriott, 1L Williams, 1G Shaw, 1A Hameed, 1S Parmar, 1JA Preston,
2MC Simon, 1RS Johnson, 1SJ Foster, 1DH Dockrell, 1MK Whyte, 1SR Walmsley; 1University
of Sheffield, Sheffield, UK; 2University of Pennsylvania, Philadelphia, USA

10.1136/thoraxjnl-2013-204457.293

Infections frequently cause or complicate illnesses associated
with hypoxaemia and local tissue hypoxia. The influence of
hypoxia on the interaction between host and pathogen is there-
fore of considerable interest. S. aureus is a major pathogen in
critical care where patients may have profound hypoxaemia and
at a tissue level, S. aureus frequently infects ischaemic wounds.
We investigated the effect of systemic hypoxia on host-pathogen
interactions using a subcutaneous S. aureus infection model in
mice.

C57BL/6 mice were shaved, injected with a low dose of S.
aureus (5x107 SH1000) and placed in a hypoxic chamber (10%
O2) or left in room air. At 6 or 12 hours mice were assessed
clinically and rectal temperature recorded. Clinical assessment of
mouse sickness behaviour was made by two independent observ-
ers blinded as to which oxygen tension the mice had been
exposed. Mice were anaesthetised and tissue samples (blood,
skin, lung, spleen, kidney, liver and brain) obtained for analysis.

Mice injected with live bacteria and placed in hypoxia devel-
oped a phenotype of sickness behaviour and hypothermia.
Infected hypoxic mice had significantly higher sickness scores
and lower body temperature than infected normoxic mice or
hypoxic mice injected with PBS (rectal temperature at 12 hours:
hypoxic 33.4˚C ± 0.74, normoxic 37.7˚C ± 0.24, hypoxic
PBS-injected 38.9˚C ± 0.26, p < 0.0001). Surprisingly, we
found no evidence of bacteraemia, enhanced cytokine produc-
tion, vascular leak or lung injury in the hypoxic infected mice.
However, these animals had significant circulatory dysfunction,
with hypotension, bradycardia and echocardiographic evidence
of impaired left ventricular function. Interestingly, myeloid-cell
deficiency of either HIF-1a or HIF-2a protected mice from the
adverse systemic phenotype in this model, implicating the host
innate immune response in the pathogenesis of the phenotype.

These findings imply that hypoxia may adversely alter the
host response to a minor bacterial challenge, leading to pro-
found systemic illness and that in such a setting modulation of
the HIF pathway may be a possible therapeutic option.

P144 INFLUENZA INFECTION AFFECTS THE DEGREE OF
FIBROSIS AND APOPTOSIS IN THE BLEOMYCIN MOUSE
MODEL

A Stavrou1, L Jolly1, A Habgood1, A John1, T Hussel2, A Blanchard3, G Jenkins1.;
1University of Nottingham, Nottingham, UK; 2Imperial College London, London, UK;
3GSK, Stevenage, UK

10.1136/thoraxjnl-2013-204457.294
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Introduction The bleomycin mouse mode can be used as a
model of pulmonary fibrosis. The Influenza A virus can infects
epithelial cells leading to cell death and injury. Acute exacerba-
tions of Idiopathic Pulmonary Fibrosis (IPF) are characterised by
epithelial cell apoptosis with unknown cause. The role of infec-
tion in acute exacerbations of IPF is unclear. The aim of this
study is to investigate the effect of influenza infection on bleo-
mycin-induced pulmonary fibrosis.
Materials and Methods 60 U of bleomycin was instilled into
lungs of 6–8 week old male C57Bl/6 mice. After 28 days mice
were exposed intranasally with 10, 20 Units of influenza virus
‘x31’ or PBS, and lungs harvested 5 or 21 days later. Lung tissue
harvested for mRNA analysis, histology and hydroxyproline lev-
els. Animal studies were ethically reviewed and carried out in
accordance with Animals (Scientific Procedures) Act 1986 and
the GSK Policy on the Care, Welfare and Treatment of Animals.
Results Influenza infection increased in lung collagen levels:
COL1 mRNA but not COL3 was increased. There was also an
increase in matrix deposition on Masson’s trichrome staining.
There were increased hydroxyproline levels in influenza infected
mice with fibrotic lungs due to bleomycin administration, com-
pared with mice exposed only to bleomycin. Non-fibrotic, influ-
enza- infected mice showed apoptosis on histological TUNEL
staining. CCNA2 mRNA in influenza infected mice with fibrotic
lungs was increased compared to fibrotic mice alone indicating
an increase in epithelial apoptosis.
Conclusion These data suggest that influenza infection may
enhance the fibrotic response in the lung by promoting epithelial
apoptosis and fibrogenesis.

P145 S100A12 AS A BIOMARKER FOR NEUTROPHIL
MEDIATED INFLAMMATION IN PATIENTS UNDERGOING
CARDIAC SURGERY NECESSITATING
CARDIOPULMONARY BYPASS

Z Nikolakopoulou, M Smith, LR Hector, A Burke-Gaffney, GJ Quinlan; Critical Care, NHLI,
mperial College London, London, UK;

10.1136/thoraxjnl-2013-204457.295

Cardiac surgery necessitating cardiopulmonary bypass
(snCPB) is often associated with the systemic inflammatory
response syndrome (SIRS) and insufficient post-operative oxy-
genation, transiently fulfilling the criteria for acute lung injury
(ALI); for a minority, SIRS becomes severe with an inherent
mortality risk. SIRS is characterised by a marked increase in the
production of neutrophils and their recruitment into the circula-
tion. S100A12 (calgranulins C, EN-RAGE) is the predominant
endogenously expressed neutrophil associated S100 protein. Its
presence in plasma suggests utility as a biomarker of inflamma-
tion given that S100A12 was the first S100 protein shown to
bind to the pro-inflammatory receptor for advanced glycation
end-products (RAGE). We therefore undertook this study to
ascertain whether increased release of S100A12 following snCPB
is associated with aspects of the operative procedure and also
levels of other established biomarkers of inflammation/ neutro-
phil activation in this patient population.
Methods 39 patients undergoing complex cardiac surgery neces-
sitating CPB were recruited for the study. Peripheral blood was
collected pre-operatively and immediately post-CPB and plasma
was isolated. Enzyme-linked immunosorbent assays were used to
measure myeloperoxidase (MPO), S100A12, IL-6 and IL-8 in
these samples. In addition a series of clinical patient variables
were recorded. Statistical analysis was performed using

GraphPad Prism v.5, USA. One way ANOVA followed by post-
hoc Dunn’s test was used and a p value of <0.05 was considered
significant. Correlation between variables was assessed using the
nonparametric Spearman test.
Results Plasma levels of S100A12 were significantly increased
following snCPB (from 8.52 ng/ml, IQR 4.1–13.1 to 144.6 ng/
ml, IQR 86.7–206.7). Post-snCPB levels of S100A12 correlated,
positively with post-snCPB levels of MPO (r = 0.418,
p = 0.01), white cell count (r = 0.322, p = 0.01) and neutro-
phil count (r = 0.363, p = 0.027), as well as CPB time
(r = 0.399, p = 0.013), but not with length of ICU and hospital
stay.
Conclusion The study shows that surgery-necessitating CPB
results in the release of S100A12. Associations found suggest
that S100A12 may be a biomarker for neutrophilia and neutro-
phil activation related to the onset of SIRS in this population.

P146 CAN EXHALED HYDROGEN SULPHIDE AND HYDROGEN
CYANIDE BE USED TO DIAGNOSE PNEUMONIA IN THE
INTENSIVE CARE UNIT?

1SC Sturney, 2MK Storer, 3GM Shaw, 4DE Shaw, 1MJ Epton; 1Respiratory Services,
Christchurch Hospital, Christchurch, New Zealand; 2Syft Technologies Ltd, Christchurch,
New Zealand; 3Department of Intensive Care Medicine, Christchurch Hospital,
Christchurch, New Zealand; 4Nottingham Respiratory Research Unit, Nottingham City
Hospital, Nottingham, United Kingdom

10.1136/thoraxjnl-2013-204457.296

Introduction Hydrogen sulphide (H2S) and hydrogen cyanide
(HCN) have been proposed as biomarkers of infection and
inflammation, and therefore may be useful in the Intensive Care
Unit (ICU) to diagnose or monitor pulmonary infection. Our
aims were to monitor breath H2S and HCN concentrations in
intubated, ventilated patients with pulmonary infiltrates on CXR
and correlate them with clinical features and serum H2S and
HCN concentrations.
Methods Adult patients ventilated on controlled modes with
new pulmonary infiltrates on CXR were recruited from Christ-
church Hospital ICU. Once daily end-tidal breath samples were
collected and analysed off-line by selected ion flow tube mass
spectrometry (SIFT-MS). Initial breath samples and concurrent
arterial blood samples were obtained after intubation.
Results Twenty-eight patients were recruited (17 male), median
age 61.5 years (range 26–85 years). Median breath H2S concen-
tration of all samples was 0.96 ppb (range 0.22–5.12 ppb,
median intra-subject CV 9.97%) and HCN concentration 0.76
ppb (range 0.31–11.5 ppb, median intra-subject CV 8.53%) col-
lected over a median of 3 days (range 1–8 days). In general,
there was little variation in breath volatile concentration over
time. There was a weak relationship between breath and blood
HCN concentrations (rs = 0.39, p = 0.04). Breath concentra-
tions were not significantly higher than inspired concentrations.
Inspired and exhaled volatile concentrations were related (H2S
rs = 0.83, p < 0.0001; HCN rs = 0.66, p < 0.0001). Breath
H2S and HCN concentrations could not be used to differentiate
between patients with pneumonia and those with pulmonary
infiltrates due to conditions other than pneumonia. Exhaled vol-
atile concentrations could not separate patients with SIRS or sep-
sis from those without SIRS or sepsis.
Conclusions As far as we are aware, this is the first study to
explore breath H2S and HCN concentrations in ventilated ICU
patients. There was no difference in breath volatile concentra-
tions between patients with pulmonary infiltrates caused by
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