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LESS SUSCEPTIBLE TO T-REG CONTROL IN PATIENTS WITH
AUTOIMMUNE HEPATITIS
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Introduction In autoimmune hepatitis (AIH), the extent of CD4
effector immune responses is associated with defective
CD4posCD25pos regulatory T-cells (T-regs). Engagement of T-cell-
immunoglobulin-and-mucin-domain-3 (Tim3) on Th1-cells by
galectin-9, expressed by T-regs, induces Th1-cell apoptosis. In AIH,
Tim3 is down-regulated on CD4 effector cells. Whether the reduced
Tim3 expression renders CD4 T-cells less susceptible to T-reg
control is unknown.
Aim To evaluate whether Tim3 expression is associated with the
ability of CD4 effector cells to be regulated by T-regs in AIH.
Method 18 ANA/SMA+ patients (median age: 14.9 years, 11
females) and 6 healthy subjects (HS, median age: 28.4, 5 females)
were studied. T-regs and CD4posCD25neg effector cells were purified
from PBMCs using immunomagnetic beads. CD25neg cells were
further purified into Tim3pos and Tim3neg cell fractions and used as
targets in co-culture experiments with T-regs. Target cell prolifer-
ation was assessed after 5-day culture by 3H-thymidine incorpo-
ration and expressed as mean cpm count.
Results Proliferation of unfractionated CD25neg cells (HS:
37 74565015; AIH: 6160+714) was lower than that of Tim3neg (HS:
115 48868348, p¼0.001; AIH: 9659+1041, p¼0.02) and higher than
that of Tim3pos (HS: 29 38262323, p¼0.03; AIH: 460461177,
p¼0.004) cells. Addition of T-regs reduced cell proliferation by 51%
(P<0.001) in HS and by 26% (p¼NS) in AIH when unfractionated
CD25neg cells were used as targets; by 25% (p¼0.14) and 23%
(p¼NS) when Tim3neg cells were the targets and by 62% (p¼0.04)
and 43% (p¼0.03) when the targets were Tim3pos cells. Since
Tim3pos cells produce higher levels of IFN-gamma than Tim3neg

cells, we investigated the effect of IFN-gamma neutralisation on the
ability of Tim3pos and Tim3neg cells to be regulated by T-regs. While
treatment with anti-IFN-gamma neutralising antibodies did not
change Tim3neg cell susceptibility to T-reg control, it decreased it in
Tim3pos cells, inhibition of proliferation being 17% in HS and nil in
AIH following T-reg addition.
Conclusion Compared to unfractionated CD25neg and Tim3pos cells,
Tim3neg effectors display higher ability to proliferate and are less
susceptible to T-reg control especially in AIH. Down-regulation of
Tim3 renders CD4 effectors less amenable to immune regulation
and therefore more likely to inflict and perpetuate liver damage. The
decreased ability of T-regs to suppress proliferation of anti-IFN-
gamma-treated Tim3pos cells suggests that IFN-gamma production
is needed in order for these cells to be effectively regulated.

Basic science
OP07 MACROPHAGE CELL THERAPY CAUSES THE HEPATIC

RECRUITMENT OF HOST EFFECTOR CELLS AND IMPROVES
STRUCTURE AND FUNCTION IN A MURINE MODEL OF
CHRONIC LIVER DISEASE
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Introduction Bone marrow (BM) cell populations have a number of
roles in the development and resolution of chronic liver disease.
Clinical trials of BM cell therapy have already begun. These have
generally employed mixed cell populations often enriched for adult
stem cells. Such cells may have a range of phenotypically diverse
progeny. The identification of a defined cell type with beneficial

effect will provide the basis of rational and predictable therapy. We
have previously shown that macrophages are key mediators of scar
remodelling. Iterative injury with carbon tetrachloride (CCl4)
results in a well characterised model of murine hepatic fibrosis.
Aim We sought to determine whether bone marrow derived
macrophages (BMMs) could be used as cell therapy for liver fibrosis.
Method Liver fibrosis was induced in female C57/Bl6 mice by
12 weeks i.p. carbon tetrachloride (CCl4). Macrophages were
derived from the bone marrow of age-matched syngeneic mice
cultured for 7 days under low adherence conditions in macrophage
colony stimulating factor conditioned media. 8 weeks into the CCl4
injury protocol, mice received either 106 BMMs via the hepatic
portal vein (n¼8) or control medium (n¼8). Serum was analysed for
albumin and livers were analysed for mediators of inflammation,
fibrosis and regeneration. To track donor cells, male (C57Bl/6) or
transgenic green fluorescent protein+ (CBA) BMMs were delivered
to strain-matched fibrotic wild type mice.
Results BMMs were 88% F4/80+/CD11b+, possessed characteristic
morphologic and phenotypic features, and expressed the chemokines
MCP-1, MIP-1a and MIP-2. At 12 weeks, C57Bl/6 mice receiving the
macrophage injection had 32% less fibrosis (mean6SEM: 2.560.4 vs
3.760.3%, p<0.05) and higher serum albumin levels (4662.6 vs
39.960.86 g/l, p¼0.05). Significant improvements in fibrosis and serum
albumin were also demonstrated in CBA mice. Donor macrophages
transiently engrafted the scar increasing hepatic levels of macrophage
(MCP-1), and neutrophil (MIP-1a, MIP-2 and KC) chemoattractants
(p<0.05). This enhanced recruitment of host macrophages and
neutrophils to the hepatic scar areas with associated increases in MMP-
13 and MMP-9 (p<0.05). A 60% reduction in myofibroblast staining
(p<0.05) followed. The early influx of host leukocytes was accom-
panied by a 346% increase in hepatic levels of the anti-inflammatory
cytokine IL-10. Donor BMMs expressed high levels of the progenitor
cell mitogen TWEAK. Macrophage recipients upregulated hepatic
TWEAK by 216%with a 40% increase in the number of liver progenitor
cells (p<0.05). Hepatocyte proliferation was not significantly affected.
Conclusion BMM therapy decreases fibrosis and increases regener-
ation improving clinically meaningful parameters of chronic liver
disease in this model. The actions of the donor BMMs are amplified
through paracrine signalling to numerically greater endogenous cell
populations. Importantly, these effects are mediated by a single
differentiated donor cell type, bringing clarity to the cause-effect
relationship.

OP08 EVIDENCE FOR EARLY ASTROCYTE ACTIVATION, CELLULAR
STRESS AND COMPENSATORY MICROGLIAL RELATED
TRANSFORMING GROWTH FACTOR-a RESPONSES IN
BILE-DUCT LIGATED RATS
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Introduction Inflammation and ammonia are important mediators in
the pathogenesis of hepatic encephalopathy and though the mech-
anisms are unclear astrocytes are thought to have a central role.
Recently Microglia, which also mediate brain inflammation, were
implicated in the brain effects of acute liver failure; however their
influence in chronic liver disease is unknown.
Aim The aim of this longitudinal study was to characterise the early
brain responses in bile-duct ligated (BDL) rats in the 4-weeks
following ligation.
Method Twenty-four male Sprague-Dawley rats were studied after
sham-operation or BDL and sacrificed at either 1-day or, 1-, 2- or
4 weeks post-surgery (n¼4/group). Consciousness, brain water
content, arterial ammonia, plasma biochemistry and proin-
flammatory (IL-6, TNF-a and g-IFN) and antiinflammatory (IL-4
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and IL-10) cytokines, were analysed. Immunohistochemical markers
of activated microglia (ED1, OX6 and Iba-1), astrocytes (GFAP),
inflammatory responses (IL-1ß and iNOS), cellular stress (HSP-25)
and the predominant antiinflammatory and alternative microglial
activation marker TGF-ß (using RT-PCR), were also analysed.
Results Compared to Shams, arterial and brain ammonia (p<0.001,
respectively), bilirubin (from day-1) and the cytokines, TNF-a and
IL-6 were significantly increased by 4 weeks BDL (p<0.001), which
induced mild brain oedema (p¼0.07). There was no evidence of
classical microglial activation or cellular infiltration (indicated by
negative OX6 staining and few perivascular ED1 positive cells
evident in all groups), with observable resting microglia (Iba-1
positive staining) in all groups. Protein expression for iNOS and IL-
1ß increased using Western blotting. Increased GFAP staining indi-
cated significant astrocyte activation, primarily in the corpus
callosum in all BDL groups. Hsp 25 (cellular stress indicator) peaked
at 2 weeks post-BDL and was located mostly in the corpus callosum
similar to activated astrocytes. TGF-ß was significantly upregulated
by 3-fold in all BDL groups.
Conclusion Regional astrocyte activation and cellular stress (indi-
cated by increased HSP-25 expression), are early features of BDL.
These events are associated with increased brain proinflammatory
cytokine production and iNOS expression. This proinflammatory
response is not due to obvious microglia activation, but consequent
upon activation of astrocytes, possibly related to hyperammonemia
and/or associated cell swelling. However, an observed TGF-ß
response may reflect compensatory antiinflammatory microglial
responses, designed to limit the effect of astrocyte activation; with
interventions targeting its brain expression potential novel therapies
for hepatic encephalopathy.

OP09 THE DEVELOPMENT AND TESTING OF THE UNIVERSITY
COLLEGE LONDON LIVER SUPPORT DEVICE (UCL-ARSENEL):
IMPROVEMENT OF SURVIVAL IN PARACETAMOL-INDUCED
ACUTE LIVER FAILURE PIGS
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Introduction An effective liver support device to remove metabolic
toxins is an unmet clinical need. We have demonstrated that in liver
failure, albumin function is irreversibly damaged, preventing
detoxification processes, and that bacterial endotoxins induce
neutrophil dysfunction causing indiscriminate damage and immune
failure. Previous generations of artificial devices were designed to
remove toxins from patients’ plasma, but did not address albumin
damage and/or inflammation. An albumin replacement system with
a novel endotoxin ligation (ARSeNEL) component was developed to
selectively filter plasma to adsorb endotoxin and replace damaged
albumin.
Method The device consists of three components; plasmapheresis,
endotoxin and high cut-off (100 kDa) cartridges; with fresh frozen
plasma replacing ultrafiltered plasma. We tested the device in a
model of acetominophen-induced acute liver failure (ALF). Sixteen
female landrace pigs (3 sham, 8 ALF, 5 ALF+UCL-ARSeNEL) were
studied. ALF was induced via intra-gastric acetaminophen admin-
istration, confirmed by deranged clotting function (ca. 20hrs to
ALF). Animals were treated with UCL-ARSeNEL or haemofiltration
control within 2 h of ALF confirmation. Endpoints were: survival;
ICP; standard biochemistry; cytokines; albumin damage; and plasma
endotoxin levels.
Results Survival post ALF was significantly increased using UCL-
ARSeNEL (ALF 15.862.4 h vs UCL-ARSeNEL 23.861.9 h; p¼0.02).
No haematological or biocompatibility issues were observed.

Endotoxin reduced by a quarter (1.9960.18 Eu/ml vs 1.4260.21 Eu/
ml) in the device group at 16hrs. The changes in ICP index
(1.760.07 vs 1.461.58), INR (16.666.6 vs 6.860.5), ischaemia-
modified albumin ratio (0.4560.166 vs 0.3560.108), ammonia
(1776131 vs 153684 mM) and mean arterial pressure (7167.6 vs
8766.0 mmHg) showed marked improvement in the UCL-
ARSeNEL group.
Conclusion The results of the study confirm that UCL-ARSeNEL is
safe and effectively improves survival in ALF pigs by addressing the
key pathophysiological derangements such as albumin dysfunction
and endotoxinaemia; which impact upon end-organ function. The
results justify a clinical trial, which is being planned.

OP10 RELAXIN INHIBITS HUMAN MYOFIBROBLAST
CONTRACTILITY AND MODULATES PORTAL HYPERTENSION
IN VIVO
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Introduction The peptide hormone relaxin (H2-RLN) has a broad
range of biological activities including antifibrotic, anti-inflamma-
tory and haemodynamic effects in a range of target tissues.
Increased intrahepatic vascular resistance in cirrhosis is due to
mechanical factors related to scarring, but also a dynamic compo-
nent mediated by myofibroblast (MFB) contractility. We hypoth-
esised that H2-RLN could modulate the dynamic attribute of portal
hypertension (PHT) via a direct effect on hepatic stellate cell (HSC)-
MFB mediated vasoconstriction.
Aim To determine whether H2-RLN could target the contractile
phenotype of activated HSC-MFBs in vitro, counterbalance the
contractile response in vivo in a model of sinusoidal portal hyper-
tension, and explore the mechanisms underlying its portal hypo-
tensive effect.
Method Gene expression in culture activated human HSCs was
analysed by qRT-PCR and Western blotting. Collagen gel contrac-
tion assays were used to assess HSC-MFB contractility. Nitric oxide
(NO) production was measured by Griess assay. Cirrhosis and portal
hypertension was induced in age matched male SpragueeDawley
rats by 8 weeks bi-weekly i.p. CCl4, before randomisation to
treatment with recombinant human H2-RLN or placebo delivered
by s.c. osmotic minipump for 72 hrs (n¼10 per group). Portal
pressure was measured by direct cannulation. Serum H2-RLN levels
were quantified by immunoassay. Liver fibrosis was measured after
Sirius red staining by calculation of collagen proportionate area by
digital image analysis. Finally, systemic arterial and portal pressure
was measured simultaneously in groups of cirrhotic and control rats
randomised to acute i.v. H2-RLN or placebo.
Results Treatment of culture activated HSCs with H2-RLN down-
regulated expression of the major cytoskeletal protein, alpha-
smooth muscle actin (alpha-SMA), in a dose dependent manner. In
collagen gel contraction assays, H2-RLN inhibited HSC-MFB
contraction, an effect shown by RNA interference to be mediated
via RXFP-1 receptor signaling and increased NO production. Rats
treated with CCl4 for 8 weeks developed micronodular cirrhosis,
splenomegaly and portal hypertension. Treatment with s.c. H2-RLN
for 72 h achieved physiologically relevant serum concentrations and
decreased portal pressure by 24% (mean 12.860.8 mmHg vs
9.860.3 mmHg; p¼0.002), whereas placebo had no significant
effect. The observed haemodynamic response was independent of
fibrosis regression. Hepatic expression of alpha-SMA and other
intermediate filament proteins was markedly inhibited by H2-RLN,
while eNOS activity was increased. Infusion of i.v. H2-RLN in
cirrhotic rats rapidly depressed portal pressure (mean 28%66) but
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