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Background Glucocorticoids (GCs) represent one of the most
effective clinical treatments for eosinophil-mediated inflammatory
diseases such as asthma and allergic rhinitis. Part of the anti-
inflammatory effect of GCs has been attributed to their ability to
promote eosinophil apoptosis. Cytokines such as interleukin-5 (IL-
5), IL-3, eotaxin-1 and granulocyte–macrophage colony-stimulating
factor (GM-CSF) increase the survival of eosinophils by inhibiting
their apoptotic cell death, and expression of these cytokines is
widely reported in eosinophilic inflammation.
Aim To compare the ability of a novel ‘‘high-affinity’’ GC,
fluticasone furoate (FF) with fluticasone propionate (FP) and
dexamethasone (DEX), to modulate eosinophil apoptosis and their
potential to over-ride prosurvival signals from IL-5.
Methods Human eosinophils (.99% pure) and neutrophils (.97%
pure) were isolated from healthy volunteers using gradient
sedimentation and negative immunobead selection (eosinophils).
Eosinophils were pretreated with recombinant IL-5 (0.01–1 ng/ml)
for 1 h and cultured with GCs (1610212–161026 M) for 24 h.
Apoptosis was assessed by morphology and flow cytometry
(annexin V, propidium iodide).
Results Co-incubation of eosinophils with DEX, FP or FF results in a
concentration-dependent increase in apoptosis, with similar efficacy
but markedly different potency: DEX EC50 = 2.361028 M (95% CI
8.261029 to 6.761028 M), FP EC50 = 4.3610210 M (95% CI
9.6610211 to 1.961029 M), FF EC50 = 1.4610210 M (95% CI
8.2610211 to 2.3610210 M). The proapoptotic effect of GCs on
eosinophils was inhibited by the GC receptor antagonist RU38486
(mifepristone). Consistent with previously published data, neutro-
phil apoptosis was inhibited by all three GCs: DEX
IC50 = 1.361029 M (95% CI 1.1610210 to 1.661028 M), FP
IC50 = 4.561029 M (95% CI = 7.9610210 to 2.661028 M), FF
IC50 = 1.4610210 M (95% CI 5.7610211 to 3.8610210 M). As
expected, preincubation with IL-5 inhibited basal eosinophil
apoptosis in a concentration-dependent manner (IL-5 at 0.01 ng/
ml = 25.9% (95% CI 13.1% to 40.0%, p,0.05), IL-5 at 0.1 ng/
ml = 60.8% (95% CI 47.4% to 74.2%, p,0.001). In the presence of
DEX, FP or FF, preincubation of eosinophils with IL-5 caused a
complete concentration-dependent inhibition of the proapoptotic
effects of GCs without a shift of the GC concentration curves. This
is indicative of a non-competitive antagonism.
Conclusions Our data demonstrate that FP and in particular FF
display greater potency in inducing eosinophil apoptosis compared
with DEX. However, despite this enhanced potency, physiologically
relevant concentrations of IL-5 could fully over-ride the proapopto-
tic effects of GCs. This may play an important role in acquired GC
resistance in inflammatory disease and have a significant impact on
clinical management.
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Transforming growth factor b (TGFb) is implicated in airway
remodelling in severe asthma. It is synthesised and released from
cells as a latent complex then sequestered in the extracellular matrix.
Activation of TGFb is a critical event in TGFb bioavailability.

Lysophosphatidic acid (LPA) is a bioactive phospholipid that induces
contraction and/or the formation of stress fibres in many cell types. It
is increased in bronchoalveolar lavage fluid following allergen
challenge and may contribute to airway remodelling in asthma. We
have previously shown that LPA causes stress fibre formation and
TGFb activation in airway epithelial cells. However, whether LPA can
cause TGFb activation in human airway smooth muscle (HASM) cells
to promote airway remodelling is unknown.

We stimulated HASM cells with LPA and used a reporter cell co-
culture assay to measure TGFb activation. The mechanism of
activation was investigated using an aVb5 blocking antibody, the
inhibitor of cytoskeletal reorganisation, cytochalasin D, and the b2

agonist formoterol. The nature of the b5 cytoplasmic domain and
cytoskeletal interactions was investigated using CS-1 cells, which
express no endogenous b5, transfected with DNA constructs for
both full-length b5 and polymorphic b5 that has a 9 bp deletion in
its cytoplasmic domain. TGFb activation in asthmatic HASM cells
was compared with non-asthmatic HASM cells.

LPA induced a concentration-dependent increase in TGFb
activity, which was blocked by the aVb5 antibody and cytochalasin
D. Moreover, LPA increased the PAI1 (plasminogen activator
inhibitor) gene, which was abrogated by TGFb and aVb5
neutralising antibodies, cytochalasin D and formoterol.
Furthermore, cells transfected with polymorphic b5 could not
activate TGFb. Co-immunoprecipitation showed that polymorphic
b5 does not interact with the cytoskeletal protein talin. Finally we
showed that asthmatic HASM cells activate more TGFb in response
to LPA than control cells.

In conclusion, we show that LPA induces cytoskeletal reorganisa-
tion and aVb5-mediated TGFb activation in HASM cells.
Interaction between talin and the b5 subunit is essential for
aVb5-mediated TGFb activation. Furthermore, HASM cells from
patients with asthma activate more TGFb via aVb5 than control
cells. These data provide a potential mechanism through which
uncontrolled airway contraction in asthma may promote airway
remodelling through aVb5 integrin-mediated TGFb activation.
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Rationale Diseases of neutrophilic inflammation are common, affect
many organ systems including the lung, and respond poorly to
current therapies. There is a major unmet need to identify new
ways to treat such diseases. Neutrophils are usually removed by
macrophages having undergone apoptosis, but during inflammatory
diseases survival signals delay this apoptosis, leading to enhanced
inflammation.
Methods We have established a tractable model in transgenic
zebrafish expressing green fluorescent protein (GFP) in the
neutrophil lineage, in which inflammation resolution can be rapidly
quantitated in vivo. Sterile physical injury to the tailfin of
anaesthetised larvae leads to a reproducible and quantifiable
neutrophilic inflammatory response which spontaneously resolves
over time. This permits screening of compound libraries to identify
compounds which accelerate the resolution of inflammation.
Results Preliminary experiments have demonstrated the practicality
of such screens, and have identified several lead compounds that
serve as ‘‘proof of principle’’, demonstrating the utility of this
approach in the identifcation of new immunotherapeutics. From
the Spectrum collection (MSdiscovery), 960 compounds were
tested, of which 12 were shown to have reproducible effects.
These include several known anti-inflammatory agents. Of these, a
number have been tested and shown to exhibit dose-dependent
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effects. Active compounds suppressed neutrophilic inflammation to
levels below those seen with our positive control, a potent inducer
of neutrophil apoptosis, pyocyanin. For example, in control fish, the
number of neutrophils present at the site of injury at 24 h
postinjury was 30.24¡1.47. In pyocyanin-treated fish it was
19.04¡1.93, and for one compound it was 12.33¡1.85
(mean¡SEM, p,0.05 for both treatments vs control, one-way
analysis of variance (ANOVA) with Bonferroni post-test correction,
n = 49, 24 and 9, respectively). These compounds are under further
investigation for their ability to modulate human neutrophil
function and will be assessed for enhancement of resolution of
inflammation in mammalian models of neutrophilic pulmonary
inflammation.
Conclusions These data show the ability of this model to identify
novel therapeutics with dramatic immunomodulatory properties.
Some of these compounds may be useful lead compounds for the
identification of novel therapeutic entities.
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Introduction Tenascin C (TN) is an extracellular matrix glycoprotein
with increased expression in the epithelial reticular basement
membrane (RBM) in adult asthma. The RBM is thicker in preschool
children who wheeze, when compared with age-matched non-
wheezing controls.1 We believe that increased TN expression may
be a more sensitive marker for severe preschool wheeze (and future
asthma) than RBM thickness alone.
Aim To use two methods of quantifying immunohistochemically
detected TN expression within the RBM in endobronchial biopsies
(EBs) stained with immunoperoxidase.
Methods EBs from preschool children undergoing clinically indicated
bronchoscopy were obtained from both wheezers (n = 29, median
age 22.5 months) and non-wheezers (n = 10, median age
25 months). Wheezers were divided into confirmed wheeze (CW,
n = 15) or reported wheeze (RW, n = 14) based on parent
identification using a video questionnaire. Paraffin sections of
5 mm were cut and stained for TN as previously described.2 For TN
quantification, method 1 calculated the mean of all TN thickness
measurements at 20 mm intervals along the whole RBM, using
computer-aided image analysis.3 Method 2 used a semi-quantitative
scale to grade the TN-positive proportion of RBM: grade 1 (,1/3),
grade 2 (1/3–2/3) and grade 3 (>2/3).4 All biopsies were assessed by
a single, blinded observer. Non-parametric tests were used to
analyse the data.
Results Method 1 showed a significant difference in TN thickness
between CW and controls (p = 0.01), but method 2 showed no
group differences (p = 0.45). Intraobserver repeatability (coefficient
of variation) for method 1 was 0–34%; the intraclass correlation
coefficient for repeated measurements for method 2 was 0.93

(p,0.0001). There was no correlation between age and TN
expression in the controls.
Conclusion There was increased TN in the RBM of preschool CW
compared with controls using method 1. However, in contrast to
direct measurements of RBM thickness, there is large variability in
TN expression within the RBM which impacted on reliability of
both the above methods; method 1 had poor repeatability and
method 2 had poor discriminative power. Stereological techniques
are being evaluated to overcome these limitations.

1. Saglani, AJRCCM 2007.
2. Ioachim, Eur J Cancer 2002.
3. Sullivan, Eur Respir J 1998.
4. Morimoto, J Pathol 2005.

New observations from physiology

S82 CLINICAL USEFULNESS OF MEASURING NEURAL
RESPIRATORY DRIVE FOR IDENTIFICATION OF DETERIORATION
IN ACUTE EXACERBATIONS OF COPD

1P Murphy, 2A Kumar, 3C Reilly, 3C Jolley, 1K Brignall, 4M Polkey, 3J Moxham, 5N
Hart. 1Lane Fox Respiratory Unit, Guy’s & St Thomas’ NHS Foundation Trust, London,
UK; 2King’s College London, London, UK; 3Thoracic Medicine, King’s College Hospital,
London, UK; 4Sleep & Ventilation Unit, Royal Brompton & Harefield NHS Foundation
Trust, London, UK; 5Guy’s & St Thomas’ NHS Foundation Trust and Kings College
London NIHR Biomedical Research Centre, London, UK

doi:10.1136/thx.2009.127084d

Introduction Early discharge schemes and transfer of acute care into
the community setting are strategic objectives for the National
Health Service (NHS), with acute exacerbations of chronic
obstructive pulmonary disease (AECOPD) identified as a key area.
The ability to predict accurately response to treatment and early
detection of clinical deterioration are therefore essential. We
hypothesised that neural respiratory drive (NRD), as represented
by parasternal muscle electromyography (EMGpara), could be used
as a novel clinical tool to identify clinical change in AECOPD.
Method Emergency admissions to the acute medicine ward with
AECOPD were enrolled within 24 h of admission. Repeated
measures of EMGpara were performed during their hospital
admission and correlated with clinical course as assessed by the
supervising clinician, blinded to the EMGpara data. EMGpara was
normalised to EMGpara%max obtained during a maximal sniff
manoeuvre performed at the time of readings, and data were
analysed off-line as peak root mean squared per breath1 to produce
an EMGpara%max.
Results 25 patients (27% male), mean age 74 (8.5) years and forced
expiratory volume in 1 s (FEV1) 0.57 (0.29) litres had baseline data
recorded. All patients were able to tolerate EMGpara testing on
study days, in contrast to 30% of patient unable or unwilling to
complete FEV1 testing. Repeat readings on consecutive days led to
30 pairs of data. On five occasions patients were deemed to have
clinically deteriorated and on 25 occasions deemed to have
improved. Changes in heart rate (HR), oxygen saturations (SpO2),
respiratory rate (RR), FEV1, Medical Early Warning Score (MEWS)
and NRD are shown in table 1.

Abstract S82 Table 1 Differences (mean¡SD) in physiological variables between ‘‘improvers’’ and ‘‘deteriorators’’

DHR DSpO2 DRR DFEV1 DMEWS DEMGpara DEMGpara%max

‘‘Deteriorators’’ 1.4¡7.4 1.8¡2.0 4.80¡6.69 0.1¡0.1 0.60¡0.55 6.67¡17.13 5.34¡4.24

‘‘Improvers’’ 22.56¡10.9 0.48¡2.5 21.40¡3.86 0.06¡0.1 20.36¡0.81 21.88¡5.72 22.65¡8.20

Mean difference 3.96 1.32 6.20 0.06 0.96 8.57 7.98

p Value 0.35 0.25 0.11 0.5 0.011 ,0.01 ,0.01

EMGpara, parasternal muscle electromyography; FEV1, forced expiratory volume in 1 s; HR, heart rate; MEWS, Medical Early Warning Score; RR, respiratory rate; SpO2, oxygen saturations.
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