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affect measured creatinine concentrations, notable offenders being delayed
receipt of the sample, haemolysis and icterus. For this latter reason, many
laboratories, including our own, do not report creatinine in samples with high
bilirubin concentrations, although most report creatinines from samples which
are only mildly icteric, are haemolysed or delayed. We evaluated these three
common factors to assess their impact on measured serum creatinine levels, with
subsequent effects on the eGFR. Methods We reviewed 50, 000 consecutive
serum creatinine requests received from Primary Care by the NHS Grampian
Clinical Biochemistry laboratory. Of these, 37 were excluded as information was
incomplete. The main analytical platform in this laboratory (Bayer Advia
24000) simultaneously assesses samples for the presence of haeomlysis and/or
icterus, rating the presence of each variable on a categorical scale of zero to
++++. The mean creatinine levels for each of these categories were compared,
to identify potential patterns suggestive of interferences.  Results Mean
creatinine levels for all samples was 100.0 umol/l. The results showed a negative
effect of icterus with creatinine levels being on average lower in a progressive
manner as the icterus increased (Figure 1, see www.smj.org.uk).  A similar
pattern was identified with regard to the presence of haemolysis in the samples
(see Figure 2). Delayed receipt of samples appeared to result in a slight
reduction in mean creatinine levels (Figure 3).  Conclusions The three
factors assessed all have graded influences on creatinine measurement. These
effects may appear to be minor, but could have a significant effect on the
classification of CKD by eGFR. For example, a 20 year old female with a
creatinine of 100 would have a eGFR of 59 ml/min/1.73 m2, placing her in
stage 3 CKD. This however, would not be detected if her sample was delayed
more than 12 hours, or was only mildly haemolysed (1+ or more) or icteric
(2+ or more), as the resulting eGFR would be greater than 60 ml/min/1.73m2.
Caution is therefore advised in the classification of CKD by eGFR in samples
which are haemolysed, icteric, or simply delayed in transit.
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Dissociation of Phenotypic and Functional Endothelial
Progenitor Cells in Patients Undergoing Percutaneous
Coronary Intervention
G Padfield1, NL Mills1, O Tura2, C Millar4, N Lang1, D Stirling4, C Ludlam4, ML
Turner

3
, GR Barclay4, DE Newby1

1Centre for Cardiovascular Science, 2John Hughes Bennett Laboratory,
3Centre for Regenerative Medicine, University of Edinburgh, 4Department of
Haematology, Royal Infirmary of Edinburgh, UK
Objectives We sought to determine the effect of local vascular injury during
percutaneous coronary intervention (PCI) on circulating endothelial progenitor
cells (EPCs) in patients with stable coronary disease.  Background EPCs are
circulating mononuclear cells with the capacity to mature into endothelial cells,
and to contribute to vascular repair. Methods EPCs were quantified and
characterised by whole blood flow cytometry (CD34+KDR* phenotype)
complemented by real-time PCR, and the colony forming unit (CFU-EPC)
functional assay, before and during the first 24 hours after diagnostic
angiography (n=20) or PCI (n=20). Results Diagnostic angiography did
not induce systemic inflammation or myocyte necrosis, nor affect the number of
circulating CD34*KDR* cells or CFU-EPCs. Coronary intervention resulted in
an increase in whole blood neutrophil count (±1.31±0.35 x109/L, P<0.001)
and serum C-reactive protein concentrations (Δ2.5±1.5 mg/L, P=0.001),
without significant myocardial necrosis. Twenty-four hours after PCI, the
number of CFU-EPCs increased 3-fold (0.6±0.2 vs. 2.3±0.9 x103, P=0.05),

although circulating CD34*KDR* cells (0.019±0.003 vs. 0.021±0.003 % of
leucocytes, P=0.75) and leucocyte CD34 mRNA (relative quantity 2.3±0.5 vs.
2.1±0.4, P=0.21) did not. There was no correlation between CFU-EPCs and
CD34*KDR* cells. Conclusions Acute local vascular injury following PCI
results in a systemic inflammatory response and increases functional CFU-EPCs.
This increase was not associated with an early mobilisation of CD34*KDR*
cells, suggesting these cells are not the primary source of circulating EPCs
involved in the immediate response to vascular injury.  

Mechanisms of Glucocorticoid-Mediated Inhibition of
Angiogenic Changes in Endothelial Cells
JJ Logie, BR Walker, PWF Hadoke
Centre for Cardiovascular Science, The Queen's Medical Research Institute,
47 Little France Crescent, Edinburgh EH16 4TJ
Background Manipulation of angiogenesis is an attractive therapeutic goal
since aberrant blood vessel growth is central to many disease pathologies. The
ability of glucocorticoids to inhibit angiogenesis is well established. This
investigation addressed the hypothesis that glucocorticoid-mediated inhibition
of angiogenesis can be modelled in endothelial cells, is the result of impaired
VEGF action, and involves reduced endothelial cell migration. Methods
Human umbilical vein endothelial cells (HUVECs) were cultured on Matrigel in
conditions that stimulate spontaneous generation of tube-like structures
(TLSs). The effects of glucocorticoids on TLS formation were assessed by
incubation with cortisol (300-1200nM), cortisone (300-1200nM), vehicle or
vascular endothelial growth factor (VEGF; 0.5-500ng/ml; positive control) for
up to 24 hours. Effects on endothelial cell migration were assessed by culturing
(24h) HUVECs on porous (8.0mm) inserts in the presence of VEGF
(10ng/ml) +/- cortisol (600nM). HUVECs were then labelled with Calcein-
AM and migration determined using fluorescence.  Results Cortisol, but not
cortisone, induced a concentration-dependent inhibition of TLS formation
(44±7%, p<0.01) whereas VEGF stimulated an increase in TLS number
(218±6%). HUVEC migration was enhanced (p<0.01) by exposure to VEGF
(262% migration compared with untreated control cells). Cortisol had no effect
on either basal (103%) or VEGF-stimulated (258%) migration.
Conclusions These data show that TLS formation in endothelial cells
provides a model for investigating the mechanisms underlying glucocorticoid-
mediated inhibition of angiogenesis. The inability of glucocorticoids to reduce
migration of these cells suggests their impact on angiogenesis may be due to
changes in endothelial cell proliferation or on the formation of cell-cell
connections.

Endothelial Dysfunction in Pre-eclampsia Prior to Clinical
Symptoms
G Kennedy, G Mires, M Macleod, J Belch
Vascular & Inflammatory Diseases Research Unit, The Institute of
Cardiovascular Research & Maternal and Child Health Sciences, Ninewells
Hospital & Medical School, Dundee DD1 9SY
Background Pre-eclampsia  (PET) or high blood pressure in pregnancy
results in approximately 150,000 maternal deaths worldwide and continues to be
a leading cause of maternal and newborn illness or death in the UK. Endothelial
dysfunction is a feature of PET and it is probably an early event in the
development of PET. The aim of our study was to investigate if there was any
evidence of endothelial dysfunction or white blood cell (WBC) activation prior
to the onset of clinical signs in women destined to develop PET.  Methods &
Subjects 100 women with singleton pregnancies attending Ninewells
Hospital for a scan were invited to take part in the study. At 22 weeks gestation
a venous blood sample was collected from the mother along with the normal
clinical data. Serum and plasma samples were stored at -700C for measurement
of vascular endothelial growth factor receptor-1 (VEGFR-1), neopterin and sE-
selectin by ELISA. Sequential samples were taken from the same women at 26
and 34 weeks gestation and at 6 weeks postnatal. Following delivery pregnancy
outcome was classified as PET, intrauterine growth retardation (IUGR) without
PET or uncomplicated pregnancies.  Results 83 women completed the study.
54 had a normal pregnancy; 14 had IUGR and 15 developed PET. sVEGFR-1
and neopterin levels were significantly higher at 26 weeks gestation in the PET
group compared to controls, p values of 0.01 and 0.045 respectively. sE-selectin
levels were significantly higher at 22, 26 and 34 weeks in the PET group
compared with the controls (p=0.02,0.01,0.024 respectively).  Conclusion
In the past conflicting findings from various studies have been reported in
women with PET. We have shown for the first time in a longitudinal prospective
study that levels of the potent VEGF inhibitor sVEGFR-1, plus WBC and
immune activation (reflected by increased neopterin levels) and endothelial

to that of patients on PD through choice (82% patients alive at 12 months in
both groups). More patients in the poor vascular access group remained on PD
at 12 months compared to those on PD through choice (73% vs. 61%).
Conclusions Transfer to PD is an option for HD patients when vascular
access is no longer available. This study shows similar outcomes for patients
transferring from HD to PD due to poor vascular access compared to patients
on PD through choice. In HD patients with poor vascular access transfer to PD
may offer benefits of fewer days in hospital, fewer access related procedures and
fewer access related infections. There were no conflicts of interest when
performing this study.

Existence of the Autoreactive T Cells Found in Goodpasture's
Disease is Accountable by Properties of Endosomal Processing
Background Antigen processing plays a powerful role in autoimmunity by
determining what self-antigen derived peptides are displayed bound to class II
and subsequently presented to T cells. Those T cells recognising high affinity
self-peptide/class II complexes are deleted in the thymus thus preventing the
survival of potentially autoreactive T cells in the periphery. The predominant
a3(IV)NC1-specific T cells in recent onset Goodpasture's disease have a
strikingly consistent peptide specificity with all patients having T cells that
recognise the a3(IV)NC171-91 and a3(IV)NC1131-151 (called P14). We
recently reported that the stimulatory self-peptides have in common exquisite in
vitro susceptibility to rapid destruction by whole lysosomal extracts, and
identified the destructive activity was mediated by the endosomal aspartic
proteases Cathepsin D and E. The observations suggested that the autoimmune
response in Goodpasture's disease could be focused on these peptides because
they are constitutively presented at too low abundance to establish self-tolerance,
as was recently suggested for a major T cell epitope in multiple sclerosis.
Towards testing this hypothesis we here report an investigation of the influence
of Cathepsin D activity upon in vivo a3(IV)NC1 presentation by intact human
antigen presenting cells (APC).  Methods To assess a3(IV)NC1 presentation
by intact human APC we made murine T cell hybridomas specific for
a3(IV)NC1 peptide/ HLA DR15 complexes by immunising DR15-transgenic
mice (provided by Dr D Altmann) with a3(IV)NC1 peptides. DR15-expressing
mice were immunised with P14 and P14-specific T cells expanded in vitro. Lines
were fused with a human myeloma T cell line (TcR negative) and shown to
produce IL-2 when incubated with intact a3(IV)NC1 as well as P14-pulsed APC
and to be restricted by HLA DR15. The murine T cell hybridomas were used to
measure presentation of P14 on HLA DR15 by human B cells and macrophages
that had been pulsed with P14 or intact a3(IV)NC1, and to evaluate the
influence on presentation of manipulations that enhanced or diminished
Cathepsin D processing. Results Human macrophages and B cells were able to
process intact a3(IV)NC1 and present the P14 epitope on HLA DR15, but
presentation sufficient to stimulate the T cells was considerably retarded (2-4
hours) compared with exogenous antigens (typically 30-60 minutes. P14
presentation was abrogated by prior incubation with Cathepsin D, but both
accelerated and potentiated when APC were treated with Pepstatin A, a peptide
inhibitor of Cathepsin D and E. Conclusion Our results demonstrate that the
previously in vitro-demonstrated rapid endosomal destruction of the P14
epitope by lysosomal extracts is also discernable in the kinetics of a3(IV)NC1
presentation by intact human APC, consistent with a role in shaping constitutive
presentation of a3(IV)NC1 and the scope of self-tolerance. 

The Identification of Patients at Risk of Developing Contrast
Nephropathy and Strategies Employed for its Prevention in a
General Medical Receiving Unit
M King 
Renal Unit, Royal Infirmary of Edinburgh
An audit was performed to assess the present attitudes towards the risk of
contrast nephropathy in a general medical admissions unit. Over a three week
period a total of fifty one patients had CT scans involving the use of intravenous
contrast (iomeprol). Complete data, including the identification of risk factors
for contrast nephropathy and the identification of any prevention strategies
employed was obtained for thirty five of these patients. Nine of these thirty five
patients were found to have two or more risk factors for the development of
contrast nephropathy. On review of the patient notes there was no appreciation
of these risk factors. Furthermore patients 'at risk' generally did not have
appropriate prevention measures employed and were not always followed up by
the checking of renal function post contrast. Of the nine patients with two or
more risk factors only one definitely received IV fluids and four did not have a
check of renal function between 24 and 72 hours post contrast. One patient with
three risk factors for the development of contrast nephropathy did not have
diuretic withheld. Measures should be undertaken to improve identification of

patients at risk of contrast nephropathy and to improve routine monitoring of
renal function post contrast in all at risk patients. 

Recovery of Renal Function after 90 Days on Dialysis:
Implications for Transplantation in Patients with Potentially
Reversible Causes of Renal Failure
S Siddiqui, M Norbury, S Robertson, A Almond, C Isles
Renal Unit, Dumfries and Galloway Royal Infirmary, Dumfries, DG1 4AP
Background Late recovery of renal function in patients requiring dialysis is a
well recognised but uncommon phenomenon. Moves to increase the number of
live donor transplants and the recognition that early transplantation is associated
with better graft survival means it is possible that patients who are going to
recover renal function may be transplanted unnecessarily. Design Prospective
survey of patients receiving dialysis for more than 90 days in south west
Scotland from 1/1/94 to 31/12/2005.  Methods Routine measurement of
residual renal function by combined urea and creatinine clearance allowed us to
detect late recovery whenever this occurred.  Results: Eight of two hundred and
two (4%) patients recovered sufficient renal function to stop dialysing after 90
days treatment.  The likely cause of the renal failure in five of these patients was
atheroembolism.  One with atherosclerotic renovascular disease had been stented
and would have received a live related renal transplant had his sister not had
second thoughts about the procedure. Conclusion It may be sensible to
postpone transplantation in patients with certain types of renal failure, perhaps
particularly patients with renovascular disease who have recently undergone a
revascularisation procedure.

Outcome of Patients who Travel to Pakistan for Living Kidney
Transplant
A Henderson1, P Mackenzie2, RSC Rodger2, CC Geddes2
1Renal Unit, Ninewells Hospital, Dundee,  2Renal Unit, Western Infirmary,
Glasgow
Aim The aim of this study was to analyse single centre experience of patients
travelling from United Kingdom (UK) to Pakistan for living kidney
transplantation. Reports from elsewhere in the UK have led to patients being
advised that this approach is associated with unacceptably high risks.
Methods  Using the electronic patient record (EPR) and review of case sheets
in Glasgow we have identified all patients who travelled to Pakistan for living
donor kidney transplant since 2000 (PT group).  A control group of living
unrelated donor transplants (LUD) performed in Glasgow from a similar period
of time was also identified.  The outcomes analysed were patient survival, graft
survival, transplant function at one, three and twelve months, incidence of acute
rejection and infective complications. Results 12 patients were identified in
the PT group and 24 patients in the LUD group.  1 patient in the PT group died
in Pakistan and therefore no follow-up data are available.  There was one early
graft loss due to renal vein thrombosis in the LUD group. There was no
significant difference in age, sex, prevalence of diabetes or incidence of pre-
emptive transplant between the 2 groups. 1 year patient survival was 91% in the
PT group and 96% in the LUD group (p=NS). 1 year graft survival was 91%
in the PT group and 96% in the LUD group (p=NS). Mean serum creatinine
in the PT and LUD groups was similar at 1 months (151.6μmol/L v
159.65μmol/L respectively; p=0.68), 3 months (130.9μmol/L V
144.7μmol/L; p=0.34) and 12 months (128.8μmol/L V 141.25μmol/L;
p=0.44).  The incidence of acute rejection in the first year was 36% in the PT
group and 46% in the LUD group (p=NS). There was greater use of tacrolimus
and mycophenolate mofetil as primary immunosuppression in the LUD group.
One PT group patient developed malaria on his return from Pakistan.  There
were no instances of hepatitis B, hepatitis C or HIV infection in either group.
Conclusions These data do not support the view that the outcome of
patients travelling from UK to Pakistan for living kidney transplantation is
worse than LUD transplantation in UK. A national study would inform
discussion with patients about this approach. 

Estimating Glomerular Filtration Rate: Potential Causes of
Misclassification in the Community
UV Kulkarni, WG Simpson
Clinical Biochemistry, NHS Grampian
Introduction Recent developments in strategies to identify early chronic
kidney disease (CKD) have highlighted the use of serum creatinine
measurements for the estimation of glomerular filtration rate (eGFR) which is
then used for screening and classification of CKD. In routine clinical practice,
creatinine is most frequently assayed using a kinetic Jaffe method. This method
has been shown to suffer from numerous interferences, and modern analytical
techniques attempt to minimise any resulting errors. Pre-analytic factors also
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planimetry. All data are expressed as mean±SEM. Results Compared to air,
exposure to diesel exhaust increased thrombus area under both high (27%±9%;
n=7; P=0.02) and low (20%±9%; n=7; P=0.08) shear flow conditions.
Conclusions: Inhalation of diesel exhaust increases ex vivo thrombus
formation in man. These findings provide a potential mechanism that links
exposure to traffic-derived air pollution with acute atherothrombotic events
including acute myocardial infarction. Figures to be found at www.smj.org.uk 

Haplotypic Variation Of The Gli-1 Locus Determines
Susceptibility And Phenotype In Ulcerative Colitis
C W Lees1, E Nimmo1, A Tenesa2, H Campbell2, M Dunlop2, S Howie3 and J Satsangi1.
1 Gastrointestinal Unit, Molecular Medicine Centre, 2MRC Human Genetics
Unit, 3MRC CIR, QMRI, University of Edinburgh
Introduction There is compelling evidence for a genetic susceptibility locus
determining ulcerative colitis (UC) susceptibility/phenotype within 12q13
(IBD2; OMIM %601458), outwith the NOD2/CARD15 gene in the IBD1
region that is implicated in Crohn’s disease (CD) pathogenesis.  However, the
causative IBD2 gene has yet to be identified.  The hedgehog (HH) signalling
pathway plays vital roles in gastrointestinal tract development, homeostasis and
disease, Paneth cell differentiation, T cell immunology, and inflammation.  The
major HH pathway effector, GLI-1, lies within the IBD2 linkage region, leading
us to hypothesis that GLI-1 might play a role in disease causation.  Aims To
describe the expression patterns of key Hh signalling components in the healthy
and inflamed colon, and analyse the contribution of inherited variants in the
GLI-1 gene to IBD susceptibility. Methods Expression of key Hh signalling
components (SHH, IHH, PTCH, HHIP and GLI-1) were analysed by
immunohistochemistry, microarray and real-time PCR in a large panel of
formalin-fixed and fresh frozen colonic tissues from CD and UC patients, and
healthy controls (HC).  Initial mutation screening of the GLI-1 gene was
performed in 32 IBD cases. A total of 11 SNPs were typed, including 4 tagging
SNPs (rs3817474 [tSNP1], rs2228225 [tSNP2], rs2228224 [tSNP3], & rs2228226
[tSNP4]) which defined GLI-1 variation. Three common and five rare haplotypes
were present in the Scottish HC population (n=1374). SNPs were assayed by
Taqman in a Scottish IBD population [335 cases of CD & 474 of UC]. Taqman
failures were assayed by direct sequencing.  Haplotype & variant analysis was
performed using chi2 analysis.  Log-likelihood testing assessed the overall
contribution of GLI-1 variation to disease susceptibility.  Results In detailed
expression studies, we show that Indian hedgehog (IHH) - Patched-1 (PTCH)
- GLI-1 signalling is down-regulated in UC, supporting a causal role for
hedgehog dysregulation in disease pathogenesis.  It is of note that Sonic
hedgehog expression increases with inflammation, consistent with recent reports
that it is downstream of NF-KB.  The gene-wide haplotype tagging strategy was
employed to determine whether GLI-1 is the IBD2 gene.  We demonstrate a
strong association with susceptibility to UC (OR=35.8; p<0.0001),
particularly with severe disease (p=3.55x10-5), extensive disease (p=0.014),
and requirement for colectomy (p=1.45x10-6).  Conclusion These findings
implicate common genetic variation in a key component of the HH signalling
pathway in the pathogenesis of IBD.  

Characterisation of a Novel Regulator of Integrin Affinity 
B McHugh, S Banks, Y Lad, R Buttery, T Sethi
Lung Inflammation Group, Centre for Inflammation Research, QMRI,
University of Edinburgh, Edinburgh EH16 4SA
The link between the surface of a cell and the extra-cellular matrix is vital in
most tissues, and is mediated by the integrin family of cell surface receptors.
Changes in integrin expression and function are implicated in several aggressive
forms of cancer. Alterations to the way tumour cells adhere to their surroundings
can promote metastasis and tumour invasion, and is important in how they
respond to chemotherapy. Integrins also function to relay signals into and out of
the cell to promote growth and differentiation. Using an expression library based
screen we have identified a new integrin activator, the large multi-transmembrane
domain protein “Nessie”, which rescues integrin suppression induced by the
small GTPase H-Ras. Our assay shows that expression of Nessie activates
integrin affinity, despite localising to the Endoplasmic Reticulum (ER). We
propose that Nessie may activate integrin affinity via another GTPase signaling
molecule R-Ras, as a dominant negative form of R-Ras abrogates Nessie-
induced integrin activation. Furthermore, Nessie expression causes relocalisation
of R-Ras to the ER. Nessie corresponds to the predicted gene KIAA0233
located on chromosome 16q23, a region that is associated with breast, gastric
and lung cancer. Additionally, microarray data shows Nessie expression is down-
regulated in many tumour lines. Our studies show that Nessie expression is
markedly reduced in Small Cell Lung Cancer cell lines. Furthermore, knockdown
of Nessie by siRNA causes drastic cell adhesion defects and promotes colony

formation. Additionally, Nessie siRNA produces defects in chromosome
morphology, but cells still progress through the cell cycle and have reduced levels
of apoptosis. These results provide strong evidence that loss of Nessie
expression is linked to a metastatic tumour phenotype, and this novel protein
may be a potential therapeutic target.

Regulation of Alternative Macrophage Activation by Galectin-3
Controls Renal Fibrosis Following Ureteric Obstruction
AC MacKinnon, SL Farnworth, N Henderson, P Hodkinson, T Kipari, J Hughes and T Sethi
University of Edinburgh, Centre for Inflammation Research, Queens Medical
Research Institute, 47 Little France Crescent, Edinburgh, EH16 4SA
Macrophages display broad phenotypic heterogeneity depending on their
microenvironment. Different functional subsets of macrophages may have
opposing activities; pro-inflammatory versus anti-inflammatory, tissue
destructive versus tissue reparative activities, which can be potently modulated
by cytokines. The pro-inflammatory activities of classically activated (M1)
macrophages are enhanced in the presence of microbial agents and Th1 cytokines
such as (IFN-g) and are essential for bacterial killing. In contrast, alternatively
activated (M2) macrophages, which are enhanced by Th2 cytokines such as IL-
4 and IL-13 are anti-inflammatory and are involved in debris scavenging,
angiogenesis and tissue remodelling.  Macrophages stimulated with IL-4 or IL-
13 up regulate a number of phenotypic markers (YM-1, FIZZ1 and mannose
receptor).  The Th1 and Th2 cytokines also induce opposing macrophage
phenotypes through up-regulation of NOS2 or arginase1 respectively.
Competition between NOS2 and arginase 1 for the common substrate L-
arginine results in the production of L-ornithine, a necessary metabolite for the
production of proline (a critical amino acid for the synthesis of collagen), which
links arginase activity to fibrosis. Galectin-3 is a b-galactoside-binding lectin
which is highly expressed on macrophages and has been implicated, in a broad
range of pathophysiological processes including acute and chronic inflammation
and fibrosis.  Our previous work has shown Galectin-3 is upregulated in human
fibrotic disease, and disruption of the Galectin-3 gene reduces fibrosis in mouse
models of liver, lung and renal fibrosis.  The present work shows that
macrophages from Galectin-3-/- mice show  a specific deficit in IL-4- and IL-
13-induced alternative macrophage activation and siRNA-mediated knockdown
of Galectin-3 or its receptor CD98 prevents IL-4-mediated alternative
macrophage activation.  In a model of renal fibrosis induced by unilateral ureteric
obstruction (UUO), Galectin-3-/- mice showed less fibrosis and reduced
expression of the alternative activation markers YM-1, FIZZ1 and mannose
receptor. Specific macrophage depletion in CD11b-DTR mice demonstrated
that the macrophage is essential for fibrosis following UUO and adoptive
transfer of wild type BMDMs into Galectin-3-/-mice was sufficient to restore
the fibrotic phenotype. Galectin-3-/- may therefore control the development of
fibrosis by promoting alternative macrophage activation.

Liver Proteomics for Therapeutic Drug Discovery: Inhibition of
the Cyclophilin Receptor CD147 Attenuates Sepsis-Induced
Acute Renal Failure
JW Dear, A Leelahavanichkul, A Aponte, X Hu, S L Constant, PST Yuen, R A Star
Clinical Pharmacology Unit, Centre for Cardiovascular Science, Queen's
Medical Research Institute, Edinburgh University and National Institutes of
Health, Bethesda, USA
Background Sepsis-induced multi-organ failure continues to have a high
mortality. The liver is an organ central to the disease pathogenesis. The objective
of this study was to identify the liver proteins that change in abundance with
sepsis and, therefore, identify new drug targets.  Methods We used a mouse
model of sepsis based on cecal ligation and puncture (CLP) but with fluid and
antibiotic resuscitation. Liver proteins that changed in abundance were identified
by difference in-gel electrophoresis (DIGE). We compared liver proteins from 6
hr post-CLP to sham-operated mice ('early proteins') and 24 hr post-CLP with
6 hr post-CLP ('late proteins'). Proteins that changed in abundance were
identified by tandem mass spectrometry. We then inhibited the receptor for one
protein and determined the effect on sepsis-induced organ dysfunction.
Results  The liver proteins that changed in abundance after sepsis had a range
of functions such as acute phase proteins, coagulation, ER stress, oxidative
stress, apoptosis, mitochondrial proteins and nitric oxide metabolism. We found
that cyclophilin increased in abundance after CLP. When the receptor for this
protein, CD147, was inhibited sepsis-induced renal dysfunction was reduced
(serum creatinine 24 hr post-CLP: sham antibody 0.59 ± 0.07mg/dl; anti-
CD147 antibody 0.39 ± 0.05 mg/dl n=20 p=0.04). There was also a
significant reduction in serum cytokine production when CD147 was inhibited
(serum TNF-a 24 hr post-CLP: sham antibody 225 ± 40 pg/ml; anti-CD147
antibody 105 ± 25 pg/ml n=8 p=0.03. Serum IL-6 24 hr post-CLP: sham

activation (as measured by sE-selectin) are all significantly higher before the
development of clinical signs of PET. This could allow closer monitoring of
pregnant women and perhaps the initiation of prophylactic treatment before the
disease develops.

Inflammation and Arterial Stiffness in Patients with Chronic
Fatigue Syndrome
F Khan, VA Spence, G Kennedy, C Underwood, JJF Belch
The Institute of Cardiovascular Research, University Division of Medicine &
Therapeutics, Ninewells Hospital & Medical School, Dundee, DD1 9SY
Background Chronic fatigue syndrome (CFS) is characterised by lipid
peroxidation with elevated levels of F2-isoprostanes that correlate with post-
exertional myalgia. We have previously shown that many patients are in a pro-
oxidant state consistent with significant cardiovascular risk. C-reactive protein
(CRP) is a biochemical marker of chronic inflammation, which has been shown
to be an independent predictor of cardiovascular risk. Markers of inflammation
have been demonstrated in some CFS patients but little is known about the
relationship between chronic inflammation and prognostic indicators of
cardiovascular risk in CFS. Given the association between inflammation and
increased arterial stiffness in other patient populations, and the recent evidence
that increased arterial stiffness is an independent predictor of adverse
cardiovascular outcome, we sought to investigate the relationship between CRP
levels and arterial stiffness in well characterised CFS patients.  Methods Forty
one CFS subjects (age: 19-63 years) satisfied 1994 CDC criteria for CFS and
35 healthy volunteers served as controls. CRP (high sensitivity ELISA), 8-iso-
prostaglandin F2a isoprostanes, total and high density lipoprotein (HDL)
cholesterol, and oxidised low density lipoprotein (oxLDL) were assayed from
plasma stored at -70°C. Arterial stiffness was measured by the SphygmoCor
pulse waveform analysis system. Results: CFS patients had significantly
increased levels of CRP (P<0.01) and 8-iso-prostaglandin F2a (P<0.005),
compared with control subjects. Pulse wave analysis revealed significantly greater
augmented pressure (AP) and augmentation index (AIx) in CFS patients than
in control subjects (P=0.045 and P=0.036, respectively) with AIx 61% higher
in the CFS patients. In CFS patients, AIx showed univariate correlations with
systolic blood pressure, CRP, isoprostanes and oxLDL, however, in a multiple
regression model the significant correlation between AIx and systolic blood
pressure, isoprostanes and ox LDL was removed and the only significant
determinant of AIx was CRP (ß=0.449, P=0.007).  Conclusion CFS
patients have significantly increased levels of plasma hs-CRP, and F2a
isoprostanes that correlate positively with arterial stiffness. CRP was a predictor
of arterial stiffness conferring a significantly increased risk of a future
cardiovascular event for CFS patients.

Vitamin D Improves Endothelial Function in Patients with Type 2
Diabetes in Scotland
JA Sugden1, JI Davies1, AD Morris2, MD Witham3, AD Struthers1
1Department of Clinical Pharmacology, Division of Medicine and
Therapeutics, University of Dundee, Ninewells Hospital & Medical School,
Dundee, DD1 9SY, UK
2Division of Medicine and Therapeutics, Ninewells Hospital & Medical School,
Dundee, DD1 9SY, UK
3Section of Ageing & Health, Division of Medicine and Therapeutics,
University of Dundee, Ninewells Hospital & Medical School, Dundee, DD1
9SY, UK

Objectives Vitamin D insufficiency is common in type 2 diabetes and is
associated with an increased risk of cardiovascular events. We aimed to determine
whether a single large dose of oral vitamin D could  improve markers of vascular
health, such as endothelial function, in patients with type 2 diabetes and vitamin
D insufficiency (vitamin D <50nmol/L).  Methods This was a double blind,
parallel group, randomised controlled trial. Patients with type 2 diabetes were
recruited from Tayside Diabetes services between November 2005 and March
2006. Endothelial function measured by flow mediated vasodilation (FMD) of
the brachial artery, office and 24hr blood pressure, and fasting bloods (calcium,
phosphate, vitamin D, HbA1C, glucose, insulin, PTH) were assessed at baseline
and 8 weeks after ingestion of 100,000U ergocalciferol or placebo. Results
43/87 (49%) of subjects screened had vitamin D <50nmol/L and were included
in the study. Mean age was 64.2 years, mean BMI 31.8 Kg/m2 and mean baseline
vitamin D 37.1nmol/L. Patients receiving vitamin D increased their serum 25-
hydroxyvitamin D by 22.9nmol/L vs. 7.6nmol/L for the placebo group
(p<0.001). Patients in the vitamin D group showed significant improvement in
FMD compared to the placebo group (2.35% vs. 0.06%, p=0.048). Vitamin D

administration significantly decreased office systolic blood pressure (-7.3mmHg
vs. +6.6mmHg, p=0.001), but did not significantly change 24 hour blood
pressure. No significant difference was seen in insulin sensitivity, HbA1c or
PTH between groups. Conclusion Supplementation with a single dose of oral
vitamin D leads to significant improvements in endothelial function in patients
with type 2 diabetes.

Endothelial cell-specific ablation of the endothelin-B receptor
does not alter expression or functional response of the
endothelin-A receptor
N Kirkby1, F Gulliver-Sloan1, N Kelland1, D Armour1, A Bagnall1, R Kuc2, A
Davenport2, Y Koteletsev1, P Hadoke1 and D Webb1
1Centre for Cardiovascular Science, Queens Medical Research Institute, 47
Little France Crescent, Edinburgh EH16 4TJ, UK, 2Department of
Pharmacology, University of Cambridge.
Background Endothelin-1 (ET-1) is a potent vasoconstricting peptide,
produced by endothelial cells (ECs), which acts through ETA and ETB receptor
subtypes and plays an important role in several cardiovascular diseases.
Vasoconstriction and other detrimental effects of ET-1 are predominantly
mediated by the ETA receptor whilst ETB receptors may have a protective role:
promoting vasodilatation, natriuresis and clearance of ET-1. Transgenic over-
expression of ET-1 has produced conflicting data on ETA expression, whilst
down-regulation of this receptor has been consistently shown in “rescued” ETB
knockout animals. We have previously generated a mouse featuring EC-specific
knockout of the ETB receptor which is normotensive and demonstrates elevated
plasma ET-1, secondary to impaired ET-1 clearance. We aimed to investigate
whether the elevated plasma ET-1 in this model was associated with altered ETA
receptor function or expression. Methods EC-ETB knockout mice were
generated by a Cre-loxP approach. Isometric responses of femoral artery rings to
ET-1 and the pressor effect of big-ET-1 in anaesthetised mice were recorded as
measures of ETA receptor function. ETA gene expression was assessed by RT-
PCR in kidney homogenates, and ETA receptor ligand binding quantified using
autoradiography. Results Contraction of isolated femoral arteries to ET-1 was
not altered in EC-ETB knockouts compared to littermate controls. The selective
ETA antagonist, BQ123 reduced sensitivity of vessels to ET-1 and the
magnitude of this effect did not differ between genotypes. Administration of
bigET-1 induced a dose-dependent increase in blood pressure that did not differ
between EC-ETB knockout animals and wild-type controls. Renal ETA receptor
mRNA levels were unchanged in EC-ETB knockout compared to littermate
mice, and this effect was maintained with ageing. Autoradiography demonstrated
that ETA ligand binding was not altered in the kidney or lung of EC-ETB
knockout animals compared to wild-type controls. Conclusions These studies
demonstrate no alteration of ETA expression or response to ET-1 following EC-
specific ETB knockout. This contrasts with “rescued” ETB knockout models,
and suggests that over-exposure to ET-1 alone is insufficient to induce ETA
down-regulation. Haemodynamic changes may play a further role in that ETA
down-regulation is only present in models of elevated plasma ET-1 accompanied
by overt or salt-sensitive hypertension. These data may have clinical relevance as
elevated plasma ET-1 is described in many cardiovascular diseases and changes
in expression of endothelin receptors may modulate the pathogenic effects of
this peptide.

Diesel Exhaust Inhalation Increases Thrombus Formation In
Man
AJ Lucking1, NL Mills1, MU Zafar2, FR Cassee

3
, D Harrison1, K Donaldson1, NA Boon1,

JJ Badimon2, DE Newby1
1The University of Edinburgh, United Kingdom, 2Mount Sinai School of
Medicine, New York, USA, 3National Institute for Public Health and the
Environment, Bilthoven, The Netherlands
Background Exposure to traffic-derived particulate air pollution may be a
trigger for acute myocardial infarction although the mechanism is unclear. Diesel
engines are considered to be the principal source of particulate air pollution in
urban areas. In an animal model, tracheal instillation of diesel exhaust particles
enhances arterial and venous thrombus formation in vivo. We investigated the
effect of dilute diesel exhaust on thrombus formation in man using an ex vivo
model of arterial thrombosis.  Methods In a double-blind randomised cross-
over study, 7 healthy men were exposed to dilute diesel exhaust (1x106
particles/cm3) or filtered air (<100 particles/cm3) for 2 hours during
intermittent exercise. Thrombus formation was measured at 6 hours using the
Badimon ex vivo perfusion chamber at low (212 s-1) and high (1,690 s-1) shear
rates with porcine aortic tunica media as the thrombogenic substrate. Aortic
specimens were fixed and stained with combined Masson’s trichrome-elastin
stain. Total thrombus area was measured histologically using computerised
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planimetry. All data are expressed as mean±SEM. Results Compared to air,
exposure to diesel exhaust increased thrombus area under both high (27%±9%;
n=7; P=0.02) and low (20%±9%; n=7; P=0.08) shear flow conditions.
Conclusions: Inhalation of diesel exhaust increases ex vivo thrombus
formation in man. These findings provide a potential mechanism that links
exposure to traffic-derived air pollution with acute atherothrombotic events
including acute myocardial infarction. Figures to be found at www.smj.org.uk 

Haplotypic Variation Of The Gli-1 Locus Determines
Susceptibility And Phenotype In Ulcerative Colitis
C W Lees1, E Nimmo1, A Tenesa2, H Campbell2, M Dunlop2, S Howie3 and J Satsangi1.
1 Gastrointestinal Unit, Molecular Medicine Centre, 2MRC Human Genetics
Unit, 3MRC CIR, QMRI, University of Edinburgh
Introduction There is compelling evidence for a genetic susceptibility locus
determining ulcerative colitis (UC) susceptibility/phenotype within 12q13
(IBD2; OMIM %601458), outwith the NOD2/CARD15 gene in the IBD1
region that is implicated in Crohn’s disease (CD) pathogenesis.  However, the
causative IBD2 gene has yet to be identified.  The hedgehog (HH) signalling
pathway plays vital roles in gastrointestinal tract development, homeostasis and
disease, Paneth cell differentiation, T cell immunology, and inflammation.  The
major HH pathway effector, GLI-1, lies within the IBD2 linkage region, leading
us to hypothesis that GLI-1 might play a role in disease causation.  Aims To
describe the expression patterns of key Hh signalling components in the healthy
and inflamed colon, and analyse the contribution of inherited variants in the
GLI-1 gene to IBD susceptibility. Methods Expression of key Hh signalling
components (SHH, IHH, PTCH, HHIP and GLI-1) were analysed by
immunohistochemistry, microarray and real-time PCR in a large panel of
formalin-fixed and fresh frozen colonic tissues from CD and UC patients, and
healthy controls (HC).  Initial mutation screening of the GLI-1 gene was
performed in 32 IBD cases. A total of 11 SNPs were typed, including 4 tagging
SNPs (rs3817474 [tSNP1], rs2228225 [tSNP2], rs2228224 [tSNP3], & rs2228226
[tSNP4]) which defined GLI-1 variation. Three common and five rare haplotypes
were present in the Scottish HC population (n=1374). SNPs were assayed by
Taqman in a Scottish IBD population [335 cases of CD & 474 of UC]. Taqman
failures were assayed by direct sequencing.  Haplotype & variant analysis was
performed using chi2 analysis.  Log-likelihood testing assessed the overall
contribution of GLI-1 variation to disease susceptibility.  Results In detailed
expression studies, we show that Indian hedgehog (IHH) - Patched-1 (PTCH)
- GLI-1 signalling is down-regulated in UC, supporting a causal role for
hedgehog dysregulation in disease pathogenesis.  It is of note that Sonic
hedgehog expression increases with inflammation, consistent with recent reports
that it is downstream of NF-KB.  The gene-wide haplotype tagging strategy was
employed to determine whether GLI-1 is the IBD2 gene.  We demonstrate a
strong association with susceptibility to UC (OR=35.8; p<0.0001),
particularly with severe disease (p=3.55x10-5), extensive disease (p=0.014),
and requirement for colectomy (p=1.45x10-6).  Conclusion These findings
implicate common genetic variation in a key component of the HH signalling
pathway in the pathogenesis of IBD.  

Characterisation of a Novel Regulator of Integrin Affinity 
B McHugh, S Banks, Y Lad, R Buttery, T Sethi
Lung Inflammation Group, Centre for Inflammation Research, QMRI,
University of Edinburgh, Edinburgh EH16 4SA
The link between the surface of a cell and the extra-cellular matrix is vital in
most tissues, and is mediated by the integrin family of cell surface receptors.
Changes in integrin expression and function are implicated in several aggressive
forms of cancer. Alterations to the way tumour cells adhere to their surroundings
can promote metastasis and tumour invasion, and is important in how they
respond to chemotherapy. Integrins also function to relay signals into and out of
the cell to promote growth and differentiation. Using an expression library based
screen we have identified a new integrin activator, the large multi-transmembrane
domain protein “Nessie”, which rescues integrin suppression induced by the
small GTPase H-Ras. Our assay shows that expression of Nessie activates
integrin affinity, despite localising to the Endoplasmic Reticulum (ER). We
propose that Nessie may activate integrin affinity via another GTPase signaling
molecule R-Ras, as a dominant negative form of R-Ras abrogates Nessie-
induced integrin activation. Furthermore, Nessie expression causes relocalisation
of R-Ras to the ER. Nessie corresponds to the predicted gene KIAA0233
located on chromosome 16q23, a region that is associated with breast, gastric
and lung cancer. Additionally, microarray data shows Nessie expression is down-
regulated in many tumour lines. Our studies show that Nessie expression is
markedly reduced in Small Cell Lung Cancer cell lines. Furthermore, knockdown
of Nessie by siRNA causes drastic cell adhesion defects and promotes colony

formation. Additionally, Nessie siRNA produces defects in chromosome
morphology, but cells still progress through the cell cycle and have reduced levels
of apoptosis. These results provide strong evidence that loss of Nessie
expression is linked to a metastatic tumour phenotype, and this novel protein
may be a potential therapeutic target.

Regulation of Alternative Macrophage Activation by Galectin-3
Controls Renal Fibrosis Following Ureteric Obstruction
AC MacKinnon, SL Farnworth, N Henderson, P Hodkinson, T Kipari, J Hughes and T Sethi
University of Edinburgh, Centre for Inflammation Research, Queens Medical
Research Institute, 47 Little France Crescent, Edinburgh, EH16 4SA
Macrophages display broad phenotypic heterogeneity depending on their
microenvironment. Different functional subsets of macrophages may have
opposing activities; pro-inflammatory versus anti-inflammatory, tissue
destructive versus tissue reparative activities, which can be potently modulated
by cytokines. The pro-inflammatory activities of classically activated (M1)
macrophages are enhanced in the presence of microbial agents and Th1 cytokines
such as (IFN-g) and are essential for bacterial killing. In contrast, alternatively
activated (M2) macrophages, which are enhanced by Th2 cytokines such as IL-
4 and IL-13 are anti-inflammatory and are involved in debris scavenging,
angiogenesis and tissue remodelling.  Macrophages stimulated with IL-4 or IL-
13 up regulate a number of phenotypic markers (YM-1, FIZZ1 and mannose
receptor).  The Th1 and Th2 cytokines also induce opposing macrophage
phenotypes through up-regulation of NOS2 or arginase1 respectively.
Competition between NOS2 and arginase 1 for the common substrate L-
arginine results in the production of L-ornithine, a necessary metabolite for the
production of proline (a critical amino acid for the synthesis of collagen), which
links arginase activity to fibrosis. Galectin-3 is a b-galactoside-binding lectin
which is highly expressed on macrophages and has been implicated, in a broad
range of pathophysiological processes including acute and chronic inflammation
and fibrosis.  Our previous work has shown Galectin-3 is upregulated in human
fibrotic disease, and disruption of the Galectin-3 gene reduces fibrosis in mouse
models of liver, lung and renal fibrosis.  The present work shows that
macrophages from Galectin-3-/- mice show  a specific deficit in IL-4- and IL-
13-induced alternative macrophage activation and siRNA-mediated knockdown
of Galectin-3 or its receptor CD98 prevents IL-4-mediated alternative
macrophage activation.  In a model of renal fibrosis induced by unilateral ureteric
obstruction (UUO), Galectin-3-/- mice showed less fibrosis and reduced
expression of the alternative activation markers YM-1, FIZZ1 and mannose
receptor. Specific macrophage depletion in CD11b-DTR mice demonstrated
that the macrophage is essential for fibrosis following UUO and adoptive
transfer of wild type BMDMs into Galectin-3-/-mice was sufficient to restore
the fibrotic phenotype. Galectin-3-/- may therefore control the development of
fibrosis by promoting alternative macrophage activation.

Liver Proteomics for Therapeutic Drug Discovery: Inhibition of
the Cyclophilin Receptor CD147 Attenuates Sepsis-Induced
Acute Renal Failure
JW Dear, A Leelahavanichkul, A Aponte, X Hu, S L Constant, PST Yuen, R A Star
Clinical Pharmacology Unit, Centre for Cardiovascular Science, Queen's
Medical Research Institute, Edinburgh University and National Institutes of
Health, Bethesda, USA
Background Sepsis-induced multi-organ failure continues to have a high
mortality. The liver is an organ central to the disease pathogenesis. The objective
of this study was to identify the liver proteins that change in abundance with
sepsis and, therefore, identify new drug targets.  Methods We used a mouse
model of sepsis based on cecal ligation and puncture (CLP) but with fluid and
antibiotic resuscitation. Liver proteins that changed in abundance were identified
by difference in-gel electrophoresis (DIGE). We compared liver proteins from 6
hr post-CLP to sham-operated mice ('early proteins') and 24 hr post-CLP with
6 hr post-CLP ('late proteins'). Proteins that changed in abundance were
identified by tandem mass spectrometry. We then inhibited the receptor for one
protein and determined the effect on sepsis-induced organ dysfunction.
Results  The liver proteins that changed in abundance after sepsis had a range
of functions such as acute phase proteins, coagulation, ER stress, oxidative
stress, apoptosis, mitochondrial proteins and nitric oxide metabolism. We found
that cyclophilin increased in abundance after CLP. When the receptor for this
protein, CD147, was inhibited sepsis-induced renal dysfunction was reduced
(serum creatinine 24 hr post-CLP: sham antibody 0.59 ± 0.07mg/dl; anti-
CD147 antibody 0.39 ± 0.05 mg/dl n=20 p=0.04). There was also a
significant reduction in serum cytokine production when CD147 was inhibited
(serum TNF-a 24 hr post-CLP: sham antibody 225 ± 40 pg/ml; anti-CD147
antibody 105 ± 25 pg/ml n=8 p=0.03. Serum IL-6 24 hr post-CLP: sham

activation (as measured by sE-selectin) are all significantly higher before the
development of clinical signs of PET. This could allow closer monitoring of
pregnant women and perhaps the initiation of prophylactic treatment before the
disease develops.

Inflammation and Arterial Stiffness in Patients with Chronic
Fatigue Syndrome
F Khan, VA Spence, G Kennedy, C Underwood, JJF Belch
The Institute of Cardiovascular Research, University Division of Medicine &
Therapeutics, Ninewells Hospital & Medical School, Dundee, DD1 9SY
Background Chronic fatigue syndrome (CFS) is characterised by lipid
peroxidation with elevated levels of F2-isoprostanes that correlate with post-
exertional myalgia. We have previously shown that many patients are in a pro-
oxidant state consistent with significant cardiovascular risk. C-reactive protein
(CRP) is a biochemical marker of chronic inflammation, which has been shown
to be an independent predictor of cardiovascular risk. Markers of inflammation
have been demonstrated in some CFS patients but little is known about the
relationship between chronic inflammation and prognostic indicators of
cardiovascular risk in CFS. Given the association between inflammation and
increased arterial stiffness in other patient populations, and the recent evidence
that increased arterial stiffness is an independent predictor of adverse
cardiovascular outcome, we sought to investigate the relationship between CRP
levels and arterial stiffness in well characterised CFS patients.  Methods Forty
one CFS subjects (age: 19-63 years) satisfied 1994 CDC criteria for CFS and
35 healthy volunteers served as controls. CRP (high sensitivity ELISA), 8-iso-
prostaglandin F2a isoprostanes, total and high density lipoprotein (HDL)
cholesterol, and oxidised low density lipoprotein (oxLDL) were assayed from
plasma stored at -70°C. Arterial stiffness was measured by the SphygmoCor
pulse waveform analysis system. Results: CFS patients had significantly
increased levels of CRP (P<0.01) and 8-iso-prostaglandin F2a (P<0.005),
compared with control subjects. Pulse wave analysis revealed significantly greater
augmented pressure (AP) and augmentation index (AIx) in CFS patients than
in control subjects (P=0.045 and P=0.036, respectively) with AIx 61% higher
in the CFS patients. In CFS patients, AIx showed univariate correlations with
systolic blood pressure, CRP, isoprostanes and oxLDL, however, in a multiple
regression model the significant correlation between AIx and systolic blood
pressure, isoprostanes and ox LDL was removed and the only significant
determinant of AIx was CRP (ß=0.449, P=0.007).  Conclusion CFS
patients have significantly increased levels of plasma hs-CRP, and F2a
isoprostanes that correlate positively with arterial stiffness. CRP was a predictor
of arterial stiffness conferring a significantly increased risk of a future
cardiovascular event for CFS patients.

Vitamin D Improves Endothelial Function in Patients with Type 2
Diabetes in Scotland
JA Sugden1, JI Davies1, AD Morris2, MD Witham3, AD Struthers1
1Department of Clinical Pharmacology, Division of Medicine and
Therapeutics, University of Dundee, Ninewells Hospital & Medical School,
Dundee, DD1 9SY, UK
2Division of Medicine and Therapeutics, Ninewells Hospital & Medical School,
Dundee, DD1 9SY, UK
3Section of Ageing & Health, Division of Medicine and Therapeutics,
University of Dundee, Ninewells Hospital & Medical School, Dundee, DD1
9SY, UK

Objectives Vitamin D insufficiency is common in type 2 diabetes and is
associated with an increased risk of cardiovascular events. We aimed to determine
whether a single large dose of oral vitamin D could  improve markers of vascular
health, such as endothelial function, in patients with type 2 diabetes and vitamin
D insufficiency (vitamin D <50nmol/L).  Methods This was a double blind,
parallel group, randomised controlled trial. Patients with type 2 diabetes were
recruited from Tayside Diabetes services between November 2005 and March
2006. Endothelial function measured by flow mediated vasodilation (FMD) of
the brachial artery, office and 24hr blood pressure, and fasting bloods (calcium,
phosphate, vitamin D, HbA1C, glucose, insulin, PTH) were assessed at baseline
and 8 weeks after ingestion of 100,000U ergocalciferol or placebo. Results
43/87 (49%) of subjects screened had vitamin D <50nmol/L and were included
in the study. Mean age was 64.2 years, mean BMI 31.8 Kg/m2 and mean baseline
vitamin D 37.1nmol/L. Patients receiving vitamin D increased their serum 25-
hydroxyvitamin D by 22.9nmol/L vs. 7.6nmol/L for the placebo group
(p<0.001). Patients in the vitamin D group showed significant improvement in
FMD compared to the placebo group (2.35% vs. 0.06%, p=0.048). Vitamin D

administration significantly decreased office systolic blood pressure (-7.3mmHg
vs. +6.6mmHg, p=0.001), but did not significantly change 24 hour blood
pressure. No significant difference was seen in insulin sensitivity, HbA1c or
PTH between groups. Conclusion Supplementation with a single dose of oral
vitamin D leads to significant improvements in endothelial function in patients
with type 2 diabetes.

Endothelial cell-specific ablation of the endothelin-B receptor
does not alter expression or functional response of the
endothelin-A receptor
N Kirkby1, F Gulliver-Sloan1, N Kelland1, D Armour1, A Bagnall1, R Kuc2, A
Davenport2, Y Koteletsev1, P Hadoke1 and D Webb1
1Centre for Cardiovascular Science, Queens Medical Research Institute, 47
Little France Crescent, Edinburgh EH16 4TJ, UK, 2Department of
Pharmacology, University of Cambridge.
Background Endothelin-1 (ET-1) is a potent vasoconstricting peptide,
produced by endothelial cells (ECs), which acts through ETA and ETB receptor
subtypes and plays an important role in several cardiovascular diseases.
Vasoconstriction and other detrimental effects of ET-1 are predominantly
mediated by the ETA receptor whilst ETB receptors may have a protective role:
promoting vasodilatation, natriuresis and clearance of ET-1. Transgenic over-
expression of ET-1 has produced conflicting data on ETA expression, whilst
down-regulation of this receptor has been consistently shown in “rescued” ETB
knockout animals. We have previously generated a mouse featuring EC-specific
knockout of the ETB receptor which is normotensive and demonstrates elevated
plasma ET-1, secondary to impaired ET-1 clearance. We aimed to investigate
whether the elevated plasma ET-1 in this model was associated with altered ETA
receptor function or expression. Methods EC-ETB knockout mice were
generated by a Cre-loxP approach. Isometric responses of femoral artery rings to
ET-1 and the pressor effect of big-ET-1 in anaesthetised mice were recorded as
measures of ETA receptor function. ETA gene expression was assessed by RT-
PCR in kidney homogenates, and ETA receptor ligand binding quantified using
autoradiography. Results Contraction of isolated femoral arteries to ET-1 was
not altered in EC-ETB knockouts compared to littermate controls. The selective
ETA antagonist, BQ123 reduced sensitivity of vessels to ET-1 and the
magnitude of this effect did not differ between genotypes. Administration of
bigET-1 induced a dose-dependent increase in blood pressure that did not differ
between EC-ETB knockout animals and wild-type controls. Renal ETA receptor
mRNA levels were unchanged in EC-ETB knockout compared to littermate
mice, and this effect was maintained with ageing. Autoradiography demonstrated
that ETA ligand binding was not altered in the kidney or lung of EC-ETB
knockout animals compared to wild-type controls. Conclusions These studies
demonstrate no alteration of ETA expression or response to ET-1 following EC-
specific ETB knockout. This contrasts with “rescued” ETB knockout models,
and suggests that over-exposure to ET-1 alone is insufficient to induce ETA
down-regulation. Haemodynamic changes may play a further role in that ETA
down-regulation is only present in models of elevated plasma ET-1 accompanied
by overt or salt-sensitive hypertension. These data may have clinical relevance as
elevated plasma ET-1 is described in many cardiovascular diseases and changes
in expression of endothelin receptors may modulate the pathogenic effects of
this peptide.

Diesel Exhaust Inhalation Increases Thrombus Formation In
Man
AJ Lucking1, NL Mills1, MU Zafar2, FR Cassee

3
, D Harrison1, K Donaldson1, NA Boon1,

JJ Badimon2, DE Newby1
1The University of Edinburgh, United Kingdom, 2Mount Sinai School of
Medicine, New York, USA, 3National Institute for Public Health and the
Environment, Bilthoven, The Netherlands
Background Exposure to traffic-derived particulate air pollution may be a
trigger for acute myocardial infarction although the mechanism is unclear. Diesel
engines are considered to be the principal source of particulate air pollution in
urban areas. In an animal model, tracheal instillation of diesel exhaust particles
enhances arterial and venous thrombus formation in vivo. We investigated the
effect of dilute diesel exhaust on thrombus formation in man using an ex vivo
model of arterial thrombosis.  Methods In a double-blind randomised cross-
over study, 7 healthy men were exposed to dilute diesel exhaust (1x106
particles/cm3) or filtered air (<100 particles/cm3) for 2 hours during
intermittent exercise. Thrombus formation was measured at 6 hours using the
Badimon ex vivo perfusion chamber at low (212 s-1) and high (1,690 s-1) shear
rates with porcine aortic tunica media as the thrombogenic substrate. Aortic
specimens were fixed and stained with combined Masson’s trichrome-elastin
stain. Total thrombus area was measured histologically using computerised
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Cellular Localisation of the Endothelin Type B Receptor in the
Renal Medulla of Transgenic Mice 
D Armour, D Webb, Y Kotelevtsev

Intravascular Glucocorticoid Metabolism by 11ß-
Hydroxysteroid Dehydrogenase Type 1 Following Arterial Injury
LJ Macdonald, AR Dover, E Miller, BR Walker, PWF Hadoke

Effect of Overweight/Obesity on Efficacy of Assisted
Reproductive Techniques within a Tayside Population
G Hancock, V Kay, S Ray 

Relationship of BMI to Adipocyte Function in Normal Pregnancy
SS Huda, E K Tan, C Perry, I Greer, N Sattar, D Freeman

Anxiety in Pregnancy: Antenatal Influences and Perinatal
Outcomes in the Hospital and Community Setting
F Denison, MD Gunning, CJ Stockley, SP Ho, BR Walker, RM Reynolds

Parallel Developmental Changes in Male and Female Germ
Cells in Human Foetal Gonads
G Cowan, N Fulton, S Coutts, R Anderson*, P Saunders

The Impact of the Revised Alanine Transferase Criteria on the
Prevalence and the Pattern of Abnormal Liver Enzymes in Type
2 Diabetes Patients
KA Lockman, NC McAvoy, AJ Jaap, PC Hayes

Are there Multiple Endogenous Glucocorticoids? Chronic
Effects of 5a-Tetrahydrocorticosterone in C57BL/6 Mice
C Yang, DEW Livingstone, AG Rossi, BR Walker, CJ Kenyon, R Andrew

NAFLD in Type 2 Diabetes
KA Lockman, NC McAvoy, AJ Jaap, PC Hayes

11ß-Hydroxysteroid Dehydrogenase (EC 1.1.1.146): 1: Key
Regulator in Oxysterol Metabolism?
T Mitic, I McNae, SP Webster, M Wamil, BR Walker,  PWF Hadoke and R Andrew 

Cardiovascular Risk in Type 2 Diabetes is Associated with
Glu298Asp Polymorphism of the eNOS Gene: a Go-DARTS
Study
V Godfrey, ASF Doney, C N A Palmer, A Whitley, CC Lang

Expression of Functional NMDA Receptors in Human
Osteoarthritic Chondrocytes
L Ramage, G Hardingham and D Salter

b1 - Integrin Regulation of Mechanotransduction in
Osteoarthritic Human Articular Chrondrocytes 
KJ Elliot, DM Salter

A Randomised Controlled Trial of Routine Single or Multiple
Dose Superactivated Charcoal for Self-Poisoning in a Region
with High Mortality
M Eddleston, A Hittarage, W Dissanayake, S Azher, E Juszczak, N Buckley, MHR Sheriff, DA
Warrell

Divergent Modulation of Apoptotic Pathways in Primary Human
Innate Immune Cells by the Cationic Host Defence Peptide LL-
37 
PG Barlow, Y Li, TS Wilkinson, C Haslett, AJ Simpson, REW Hancock, Donald J Davidson

The Role of Galectin-3 in Acute Bacterial Pneumonia
S Farnworth, N Henderson, A Mackinnon, J Simpson, C Haslett, T Sethi

Hemin Treatment of Murine Macrophages Results in an HO-1
Dependent Anti Inflammatory Phenotype with Reduced
Phagocytic Ability
V Ramdas, D Ferenbach, D Walbaum, J Hughes, D Kluth

antibody 82 ± 14 ng/ml; anti-CD147 antibody 16 ± 7 ng/ml n=8 p=0.01.
Serum IL-10 24 hr post-CLP: sham antibody 1370 ± 146 pg/ml; anti-CD147
antibody 667 ± 265 pg/ml n=8 p=0.03).  Conclusions By applying
proteomics to a clinically relevant mouse model of sepsis we identified a number
of novel proteins that changed in abundance. The inhibition of the receptor for
one of these proteins, cyclophilin, attenuated sepsis-induced acute renal failure.
The application of proteomics to sepsis research can facilitate the discovery of
new therapeutic targets.

Improvements in Insulin Sensitivity by PPAR?-Agonists are Not
Through Inhibition of Glucocorticoid Action in Humans
RH Stimson, DJ Wake, RAndrew, BR Walker
Endocrinology Unit, Queen's Medical Research Institute, 47 Little France
Crescent, Edinburgh EH16 4TJ
Background PPARγ-agonists are used to improve insulin sensitivity in
patients with type two diabetes mellitus. Recently, in vitro and in vivo work in
rodents has shown that PPARγ-agonists downregulate 11ß-hydroxysteroid
dehydrogenase type 1 (11ß-HSD1) in adipose tissue, an enzyme which converts
cortisone to cortisol and thus increases local active glucocorticoid (GC)
concentrations in adipose tissue and the liver. This study tested whether PPARγ-
agonists regulate 11ß-HSD1 in humans, and if their insulin-sensitising effect is
mediated by glucocorticoid inhibition in adipose tissue. Methods 12 healthy
men with BMI 20-40 kg/m2 were recruited into a double-blinded 2 phase
crossover study. Subjects were randomised to rosiglitazone 4mg once daily or
placebo for 5 weeks. Assessments were performed on days 28 and 35 of each
phase, in advance of which they received GC blockade or placebo in randomised
order. GC blockade was achieved using RU38486 400mg and metyrapone 1g the
night before and the morning of assessments. During assessments, a
subcutaneous abdominal adipose tissue biopsy was obtained for mRNA analysis
by real time PCR, followed by a 4 hour incremental insulin infusion at rates of
0, 0.01, 0.03 and 0.1 IU/kg/hr, each for 1 h. Bloods were taken during the
infusion for insulin, C-peptide, glucose, free fatty acids (FFAs), and glycerol to
assess intermediate metabolism. Data are mean ±SEM * p<0.05, ** p<0.01,
*** p<0.001 compared with placebo.  Results Rosiglitazone did not alter
glucose levels or infused insulin concentrations, but decreased C-peptide levels
at baseline and during the insulin infusion, consistent with insulin sensitisation
by this drug. Rosiglitazone reduced plasma FFAs at baseline and throughout the
insulin infusions (**) and reduced plasma glycerol at baseline (**). Plasma
cortisol was decreased by 14% (*) on rosiglitazone but adipose tissue 11ß-
HSD1, GRa, H6PDH, and adiponectin mRNA levels were no different
following treatment. The GC blockade protocol suppressed plasma cortisol by
62% (***) and increased plasma ACTH ~5-fold (**). RU38486 was detected
at therapeutic concentrations in plasma (6.2±0.6μmol/l). However GC
blockade did not significantly alter the effects of rosiglitazone on insulin
sensitivity or adipose gene expression.  Conclusions This study suggests that
glucocorticoid availability does not determine the insulin sensitising effects of
PPARγ-agonists in humans, despite lowering circulating cortisol. Unlike in
rodents, short-term treatment with rosiglitazone does not alter expression of
11ß-HSD1 and thus changes in this enzyme are unlikely to contribute to the
therapeutic benefits of thiazolidinediones in humans.

Scottish Berries - Potential for Dietary Chemoprevention?
A Mitchell1, M Oommen1,P Bhatia1, P Scott1, ZC Robertson1, D Stewart2, G McDougall
G 2, HM Wallace1
1Department of Medicine and Therapeutics, Polwarth Building, Foresterhill,
Aberdeen, AB25 2ZD, 2SCRI, Invergowrie, Dundee, DD2 5DA
Background It has been suggested that diets high in fresh fruit and vegetables
are good for our health. Epidemiological evidence supports this idea in relation
to prevention of cardiovascular disease. There is, however, little evidence in
human studies that proves conclusively the same holds true for the prevention
of cancer. In recent years much effort has gone into identifying constituents of
fruits that are potentially chemopreventative. The major compounds to
demonstrate this property in vitro are the anthocyanins, flavanols and
polyphenols.  Ellagic acid (EA) is a polyphenol which inhibits neoplastic growth
through independent and synergistic mechanisms. EA is produced through
enzyme-controlled condensation reactions of hydrolysable ellagitannins (ETs).
Of all the fruits investigated, EA- in either its free-state or incorporated in ETs
- exists in particularly high concentrations in berries. Our aim was to determine
the differential sensitivity of a range of human cancer cells to, initially, EA and
thereafter extracts from Scottish berries containing different ETs and
concentrations of ETs. Due to technical difficulties in determining the
bioavailability of EA in man, the majority of research in this field uses cell
culture models. Standard cell culture techniques together with MTT

cytotoxicity, Lowry and Trypan Blue exclusion assays were used to determine
cytotoxicity. Cell growth-inhibition was considered in terms of viability, cell
number and protein content. All of the human cancer cell lines responded to
ellagic acid treatment by decreasing cell growth. The degree to which cell growth
is altered is dependent upon a number of factors. It was discovered that with the
type of cancer cell under investigation the efficacy of EA and berry extracts
alters, producing a spectrum of sensitivity: Non-Small Cell Lung Carcinoma
(A549)> Breast Adenocarcinoma (MDA MB 231)> Colorectal Carcinoma
(DLD-1). This finding is counter intuitive given that in vivo colorectal cancer
cells theoretically have a higher degree of exposure to ETs and bacteria capable
of releasing EA. A dose and time-response relationship was clearly demonstrated
for all cell lines investigated. DAPI staining was used to morphologically confirm
that the cytotoxicity has been brought about by apoptosis. The involvement of
apoptosis as a form of controlled cell death implies that EA derived from berries
may exert some of its effects by interfering with the polyamine pathway.
Likewise, the recent discovery that EA is a potent inhibitor of Organic Anion
Transporters (OATs) may have implications for its distribution and
bioavailability.  Research to date has produced encouraging data and helped
towards a better understanding of the benefits in a diet rich with berries.
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antibody 82 ± 14 ng/ml; anti-CD147 antibody 16 ± 7 ng/ml n=8 p=0.01.
Serum IL-10 24 hr post-CLP: sham antibody 1370 ± 146 pg/ml; anti-CD147
antibody 667 ± 265 pg/ml n=8 p=0.03).  Conclusions By applying
proteomics to a clinically relevant mouse model of sepsis we identified a number
of novel proteins that changed in abundance. The inhibition of the receptor for
one of these proteins, cyclophilin, attenuated sepsis-induced acute renal failure.
The application of proteomics to sepsis research can facilitate the discovery of
new therapeutic targets.
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Background PPARγ-agonists are used to improve insulin sensitivity in
patients with type two diabetes mellitus. Recently, in vitro and in vivo work in
rodents has shown that PPARγ-agonists downregulate 11ß-hydroxysteroid
dehydrogenase type 1 (11ß-HSD1) in adipose tissue, an enzyme which converts
cortisone to cortisol and thus increases local active glucocorticoid (GC)
concentrations in adipose tissue and the liver. This study tested whether PPARγ-
agonists regulate 11ß-HSD1 in humans, and if their insulin-sensitising effect is
mediated by glucocorticoid inhibition in adipose tissue. Methods 12 healthy
men with BMI 20-40 kg/m2 were recruited into a double-blinded 2 phase
crossover study. Subjects were randomised to rosiglitazone 4mg once daily or
placebo for 5 weeks. Assessments were performed on days 28 and 35 of each
phase, in advance of which they received GC blockade or placebo in randomised
order. GC blockade was achieved using RU38486 400mg and metyrapone 1g the
night before and the morning of assessments. During assessments, a
subcutaneous abdominal adipose tissue biopsy was obtained for mRNA analysis
by real time PCR, followed by a 4 hour incremental insulin infusion at rates of
0, 0.01, 0.03 and 0.1 IU/kg/hr, each for 1 h. Bloods were taken during the
infusion for insulin, C-peptide, glucose, free fatty acids (FFAs), and glycerol to
assess intermediate metabolism. Data are mean ±SEM * p<0.05, ** p<0.01,
*** p<0.001 compared with placebo.  Results Rosiglitazone did not alter
glucose levels or infused insulin concentrations, but decreased C-peptide levels
at baseline and during the insulin infusion, consistent with insulin sensitisation
by this drug. Rosiglitazone reduced plasma FFAs at baseline and throughout the
insulin infusions (**) and reduced plasma glycerol at baseline (**). Plasma
cortisol was decreased by 14% (*) on rosiglitazone but adipose tissue 11ß-
HSD1, GRa, H6PDH, and adiponectin mRNA levels were no different
following treatment. The GC blockade protocol suppressed plasma cortisol by
62% (***) and increased plasma ACTH ~5-fold (**). RU38486 was detected
at therapeutic concentrations in plasma (6.2±0.6μmol/l). However GC
blockade did not significantly alter the effects of rosiglitazone on insulin
sensitivity or adipose gene expression.  Conclusions This study suggests that
glucocorticoid availability does not determine the insulin sensitising effects of
PPARγ-agonists in humans, despite lowering circulating cortisol. Unlike in
rodents, short-term treatment with rosiglitazone does not alter expression of
11ß-HSD1 and thus changes in this enzyme are unlikely to contribute to the
therapeutic benefits of thiazolidinediones in humans.
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Transporters (OATs) may have implications for its distribution and
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