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GUT LUMINAL NEUTROPHIL MIGRATION DEPENDS ON THE ANATOMICAL
SITE OF CROHN'S DISEASE IDR Amott, H Drumm6nd, L Handy, S Ghosh, A
Ferguson. Gabintesfnal Unit, Depa,bnentofMedine, Western General Hopital,
Ednburgh EH4 2XU.
Backrwnd: Gut lunminal neutopils can be studied by using whole gut lavage fluid

(WGLF) obtained after bowel cleansing by a polyethylene glycolectrolyte solution
(Klean-Prep, Norgine). Cytology or an enzyme-substrate reaction to detect
granulocyte elastase (GE), can be perkormed on unfilbred WGLF. The
chemoattractants responsible for luminal neutophi migration are unknown, but
bacterial products are potential candidates.

1bthoca: 70 patients wth wel characterised active CD underwentwhol gut
lavage. The clear fuid obtained after complete gut olansing was stored at -70° C.
GE was assayed using the specific chromogenic substrate L-PyroglutmWproly-p L-
valine-p-nitroanilide (Quadratech, Epsom). The lower limit of detection by this assay
was 39 nkatL. Patients were divided in to 6 groups according to the distribution of
macropic disease.
Resulta: 21 out of 31 patients with Crohn's colitis had detectable GE, (median 238,

range <39-2742 nkat/L), whereas only 1 out of 10 patients with small bowel
involvement had detectable GE (median <39, range <39-215 nkaVL; P<0.005 Vs
coonic disease). 10 out of 13 patients with both small bowel and colonic disease had
detectable GE (median 180, range <39-1709 nkaVL; p<0.02 Vs small bowel). In te 6
patients with recurrent small bowel disease who had prior ibocaecal resection, 5 had
detectable GE, and the concentrations were significantly higher (median 228, range
<39-124OnkaVL) than in those with smell bowel disease but no resections (p <0.05).
6 patients with an ileostomy and 3 patients with penanal disease alone had
undetectable GE. A patient with Crohn's colits had received long-term tetracycline
therapy for possible tropical sprue before his diagnosis was established - he had no
detectable GE in lavage luid. A high GE concentration of 848 nkatL was detected in
a patientwith small bowel CD, who had received high dose long-term NSAlDs for
ankylosing spondylitis.
Conclusion: Neutrophil migration into the lumen of the gut is a feature of colonic

but not small bowel Crohn's disease suggesting that bacterial flora-derived neutrophil
chemoattractants may play a role in gut neutrophil migration. This hypothesis is
further supported by the high GE concentrations found in recurrent small bowel
disease after ibocaecal resecton.
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TWO-STAGE GENOME-WIDE SEARCH IN
INFLAMMATORY BOWEL DISEASE: STRONG
EVIDENCE FOR SUSCEPTIBILITY LOCI ON
CHROMOSOMIES 3,7 AND 12
Jack Satsanpil3, Miles Parkes 3, Eduoard Louis1'3, Ken Welsh2,
John I Bell"3, Dereli P Jewell1. Nuffield Departments of
Medicine1 and Surgery , Oxford Radcliffe Hospitals, Oxford and
the Wellcome Trust Centre for Human Genetics , Oxford

Concordance rates in siblings and twin pairs have provided
strong evidence that genetic predisposition is important in the
pathogenesis of the inftammatory bowel diseases (IB-D). However,
neither Crohn's disease (CD) nor ulcerative colitis (UC) has a
simple Mendelian pattern of inheritance; the model which seems
most pertinent to inflammatory bowel disease is that of a
heterogeneous group of polygenic disorders. In the present study,
a systematic two-stage search of the human genome for
susceptibility genes in inflammatory bowel disease was performed,
involving 186 affected sibling pairs.

In the first stage, 89 sibling pairs with IBD were genotyped at
260 microsatellite markers spanning the 22 autosomes, using
fluorescence labelled primers for polymerase chain reaction, and
semi-automated DNA fragment sizing technology. Allele sharing
in affected sibling pairs provided evidence for linkage with 12
markers in 5 distinct regions of chromosomes 2, 3, 7, 12 and 15
(p<0.001 for an individual marker, or adjacent markers each with
p<0.Ol).

In the second stage, a further 97 affected sibling pairs with IBD
were genotyped; linkage for the clustered markers on
chromosomes 3, 7 and 12 was confirmed.

Combining data from the first and second stages provided
striking evidence for linkage with 3 adjacent markers on
chromosome 12-D12S83 (p = 2.66 x 10-7, lod score 5.47), D12S92
(p = 2.14 x 10-6, lod score 4.59) and D12S368 (p = 5.03 x 10-5, lod
score 3.29) - and three adjacent markers on chromosome 7 -
D7S519 (p = 1.33 x 10-4,lo score 2.89), D7S669 (p = 8.20 x 10-5,
lod score 3.08) and D7S524 (p = 8.45 x 104, lod score 2.14).

Individual markers on chromosome 2 (D2S 142) and
chromosome 16 were linked with susceptibility to UC (p = 0.0071)
and CD (p = 0.009), respectively.These data provide compelling evidence for the chromosomal
location of IBD susceptibility genes. Strong candidate genes are
present in each of the regions which have been implicated, and are
currently being studied.

Liver T71-T85
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GRAFT INFILTRATING LYMPHOCYTES IN LONG TERM
LIVER TRANSPLANTS. A MARKER OF TOLERANCE?
T. Wong, K.T. Nouri-Aria, J. Devlin, B. Portmann, Roger Williams.
Institute of Liver Studies, King's College School of Medicine and
Dentistry, London SE5 9RS.

Clinical tolerance is present in a significant proportion of long term
liver transplant recipients, although to date it has not been possible to
reliably identify these recipients by conventional clinical, or
biochemical, parameters. The present study examined whether
immunohistochemical analysis of pre-weaning liver biopsies could
discriminate unique patterns in patients subsequently found to be
tolerant.
Methods: 37 biopsies: 27 from patients with stable graft function 5
years, or more post transplant, and 10 from patients experiencing acute
rejection were studied. Anti-CD3, CD8, CD4, CD45RO, CD45RA,
CD56, and CD68 staining was performed.
Results: Of the 27 long term patients, 20 subsequently underwent
weaning of their immunosuppression; 6 were tolerant, 5 achieved
substantial reductions in their immunosupression (partially tolerant),
and 9 were unable to achieve an+ substantial reduction (intolerant).
Reduced numbers of lobular CD8 , and CD3+ cells were present in
the tolerant as compared to the intolerant grafts (median 15 vs 22
p<0.01, 15 vs 26 cells/high powered field [hpf] respective+y,
p <0.03). Similarl4, there were fewer numbers of lobular CD3,
CD8 +, CD45RO cells in tolerant grafts when compared with acute
rejection (16 vs 32 p<0.01, 15 vs 31 p<0.01, 17 vs 24 p=0.03
median cells/hpf respectively). Unexpectedly more lobular CD45RO+
were present in tolerant when compared with partially tolerant patients
(17 vs 10 mean cells/hpf, p<0.05).
Conclusions: In all long term liver grafts, infiltrating lymphocytes are
present, and with those grafts from patients intolerant of
immunosuppression withdrawal they are phenotypically similar to those
during acute cellular rejection. Fewer CD8 positive cells correlate with
graft tolerance, and may aid in the identification of patients in whom
successful withdrawal of immunosupression may be undertaken.

T72

MONITORING OF LIVER OXYGENATION BY NEAR INFRA-
RED SPECTROSCOPY.

Ogbeide S, Seifalian AM, Doctor N, Javed M, Davidson BR
University Dept of Surgery, Royal Free Hospital and Medical
School, London.

Adequate oxygenation of the liver is fundamental to the
outcome of liver surgery and orthotopic liver transplantation(OLT).
Near Infra-Red Spectroscopy (NIRS) is a novel technique which
can non invasively measure tissue oxy(HbO2), deoxy(Deoxy Hb)
and total haemoglobin(THb). The results of NIRS on the liver have
not previously been compared with blood flow.

Large Landrace pigs (n=7) underwent laparotomy under
general anaesthesia. Electromagnetic flowmeters were placed
around the portal vein and hepatic artery and the NIRS probes on
the surface of the right lobe. NIRS and flow were recorded
continuously. Baseline readings were taken on achieving a steady
state and subsequent recordings following occlusion of the hepatic
artery (HA), portal vein (PV) and both (HA and PV).

The correlation between NIRS and hepatic blood flow is
shown.

Parameters HA clamp PV clamp HA & PV clamp
HbO2(umo0bl)*t -27 ± 23 -165 ± 104 -226 ± 92
Deoxy Hb (umol/l)*t -6 ± 26 -36 ± 48 -54 ± 40
HA (mlmin)t 0 178 ± 128 0
PV (mVmin)t 817 ± 191 0 0
*changes relative to baseline. Tvalues are in mean±SD.

The baseline HA and PV blood flow were 148±110 and 741±170
ml/min. THb showed a strong correlation with total hepatic blood
flow (r=0.932, p<0.001).

We would conclude from this study that NIRS would be an
accurate non invasive method of assessing organ perfusion and
oxygenation in patients undergoing liver resection or
transplantation.
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PROSPECTIVE STUDY OF HUMAN HERPES VIRUSES 6 AND 7
IN 50 LIVER TRANSPLANT PATIENTS CP BeaWrofL PD Griffiths,
K Rolles, AK Burroughs. Liver Transplantation, Royal Free Hospital,
Pond St, London NW3 2QG.

Cytomegalovirus (CMV) infection is a cause of serious morbidity and
mortality post-liver transplant. The significance of human herpes virus
(HHV)-6 and HHV-7 is less well defined. The aim of this study was to
investigate the incidence of these viruses and to determine their
importance in 50 patients, studied prospectively, post-liver transplant
using polymerase chain reaction (PCR) (Figurel). The median time to
first PCR positivity was 36d for CMV, 20d for HHV-6 and 27d for
HHV-7. Only 5% of samples were PCR positive for more than one
Figure 1: Betaherpesvirus infections in liver transplant virus. The median peak

patients on a per patient and per sarnple basis CMV viral load (5.3
Patients Sanpies logio genomes/ml blood)
n=50 n=473 was significantly greater

HHV-6 HHV-7 HHV-6 HHV-7 than that of either
3 7 9HHV-6 (3.8 logi o

<331J genomes/ml; p=0.0008
Mann Whitney U) or
HHV-7 (3.3 logi o

CMV CMV genomes/ml; p<0.0001).
8 patients -ve 316 saniples -ve Patients with CMV had a

median [range] of 4[0-9] biopsies showing rejection which was
significantly greater than the patients without CMV (2[0-4] (p=0.0043
Mann Whitney U). There was a trend for for increased rejection
episodes in patients with HHV-6 infection (3[1-9]; p=0.0837).The
CMV group had significantly more febrile episodes above 37.5°C (9[1-
55] compared with the group without CMV(3[0-34], p=0.019).The
CMV group had significantly greater total hospitalisation (64[32-321]d)
compared with the non-CMV group (39[22-215]d, p=0.0018) and the
HHV-6 group had significantly greater subsequent hospitalisation after
the initial hospital stay (26[11-185]d) compared with the group without
HHV-6 (13.5[0-164]d, p=0.0239). For HHV-7 there was no apparent
association with length of hospitalisation, febrile episodes or rejection
episodes. This study has investigated the significance of 2 new herpes
viruses in immunocompromised patients post liver transplant. The
results demonstrate that HHV-6 and HHV-7 infections occur in these
patients and suggest that HHV-6, but not HHV-7, may be an important
pathogen in addition to CMV.

HLA DR4 AND DR4 SUBTYPES CONFER RESISTANCE TO
PRIMARY SCLEROSING CHOLANGITIS AND ARE NOT
ASSOCIATED WITH A POOR PROGNOSIS. MM Moloney, PT
Donaldso, UJ Thomson, and Roger Williams. Institute of Liver
Studies, King's College Hospital, London SE5 9RS, U.K.

There is a consensus that HLA DRB1*0301 is associated with an
increased risk of developing PSC, but the role of DR4 is disputed. Early
data from our series' suggested that DR4 may have a protective effect
though a similar study from Sweden2 suggested that DR4 is neutral, and
a second study of British patients3 suggested that DR4 is associated with
a poor prognosis. The aim of this study was to reassess the role of HLA
DR4 and the DR4 subtypes DRB1*0401 to DRB1*0408 in PSC. We
have determined HLA DRB1 genotypes in 114 British PSC patients and
134 geographically matched controls using a standard PCR protocol.
HLA DRB1*0301 was significantly increased in patients compared to
controls (46% versus 26%, pc = 0.0054, RR = 2.37). Only 16 patients
(14%) had DR4 compared to 54/134 controls (40%, pc = 0.00002, RR
= 0.24), though DR4 subtyping revealed that this was not caused by the
complete absence of any particular DR4 allele. To determine whether
the negative association with DR4 is simply due to the over-
representation of DRB1*0301 we re-analysed the distribution of DRB1
alleles in the DRB1*0301 negative patients and controls. Only 12/62
(19%) of DRB1*0301 negative patients were DR4 positive compared
with 46/99 controls (47%, pc = 0.0015, RR = 0.28). To test the
hypothesis that DR4 may be associated with a poor prognosis in PSC we
analysed the survival of patients from presentation to the end points of
death or liver transplantation. There was no difference in survival
between those with and without DR4 either in median survival times (94
versus 98 months) or as determined by Kaplan-Meier analysis. In
conclusion: DR4 is associated with resistance to PSC and the
association is not simply a statistical quirk caused by the over-
representation of DRB1*0301. However, in contrast other reports from
the U.K., DR4 is not associated with poor prognosis.
'Donaldson et al. Hepatology 1994; 20: 225 - 239.
2Olerup et al. Gastroenterology 1995; 108: 870 - 878.
3Mehal et al. Gastroenterology 1994: 106: 160 - 167.

KUPFFER CELL ACTIVATION DURING THE PROGRESSION OF
HEPATIC INJURY. AL Makin, KC Thompson*, J Gentry*, RD Hughes,
N Sheron*, Roger Williams. Institute of Liver Studies, King's College
Hospital, London SE5 9RS, and *University of Southampton,
Southampton.

Kupffer cells (KC) produce vasoactive cytokines and prostaglandins which
may be a pivotal event in the response to hepatic injury. The aim of this
study was to determine the production of these mediators by KC during
the development and progression of hepatocellular injury. Methods:
Hepatic injury was induced in rats by galactosamine (1.1 g/kg, i.p.).
Following hepatic collagenase/pronase perfusion, KC were isolated by
centrifugal elutriation from untreated (control) rats and at 12, 24, 48 and
72h post galactosamine injection. KC phagocytic activity was assessed by
uptake of 1 gm latex beads and following phorbol myristate acetate
stimulation, superoxide anion (Oj-) production was measured by
ferricytochrome c reduction. KC were cultured overnight and TNF, IL-1
and IL-6 formation measured by L929, D10(N4)M, and B9 bioassays
respectively and PGE2 production by EIA. Results: Phagocytic activity of
KC isolated from rats 12 h post galactosamine increased by 212% (p<0.05)
from control values. By 24h, phagocytosis had decreased to 39% of

control values and
IsM . remained below control

.-Twe values until 72h. Peak
1}f O - [-1 °~~~~2'production, 850%

@- uLe compared to controls
(p<0.05), was observed

~~~~~~~~~at24h and remained

significantly elevated
^ / 1, ;T until 48h. Peak KC TNF

* production was observed

X/1 T by 12h and IL-1, IL-6

/-'' ' . ~and PGE2 production
were all maximal at 48h.

4 4 At 72h cytokine, PGE2
r~ Is_.mj $e and 02j production were

still significantly elevated compared to controls. Conclusions: Following a

hepatotoxic insult KC function changes as hepatocellular damage progresses.

The sequential and differential production of these mediators may be an

important factor in the progression of liver damage and the development of
systemic changes associated with severe liver injury.

TNFa PROMOTER POLYMORPHISM
AND THE OUTCOME OF HBV INFECTION

MR Thursz, D Kwiatkowski, W McGuire, AVS Hill and HC Thomas.
Department of Medicine, Imperial College School of Medicine at St
Mary's Hospital, Norfolk Place, London, W2 1 NY.

A biallelic polymorphism has been described at position -308 in the
TNF alpha promotor region. The less common allele (known as TNF
2) has been reported to mediate enhanced transcription of TNF alpha
in vitro. TNF suppresses HBV replication and higher TNF levels are
found in patients who clear chronic hepatitis B infection folowing
interferon treatment. On the other hand TNF is reported to inhibit the
expansion of virus-specific CD8 cells. We have explored the
possibility that the TNF 2 allele might influence susceptibility to
persistent HBV infection.
507 samples came from a large case-control study of childhood

severe malaria in The Gambia and were classified for HBV
serologically: persistent infection was defined as HBsAg positive, anti-
HBc(total) positive, anti-HBc(lgM) negative (n = 168); and previous
transient infection as anti-HBc(total) positive, HBsAg negative (n =
339). The TNF 2 allele was typed by PCR using genomic DNA
extracted from peripheral blood. MHC class 11 types were analysed by
restriction fragment length polymorphism.

In the persistently infected group, there were 7 (4.1 %) homozygotes
for TNF2 and 54 (32.1%) heterozygotes, compared to 10 (2.9%)
homozygotes and 43 (12.7%) heterozygotes in the transiently infected
group. In analysing these data it was necessary to stratify for HLA
DRB1*1 302, which is associated with HBV ciearance and is in linkage
diseqilibrium with the TNF2 allele in this population. After
stratification, the odds ratio for persistent HBV infection in subjects
with the TNF2 allele was 1.56 (95% confidence interval 1.03 - 2.38).
When children with severe malaria (associated with TNF2) are
excluded from the analysis the odds ratio for persistent infection for
subjects with TNF2 is 2.03 (95% C.l. 1.02 - 4.05), P = 0.04

In condusion, we find that the TNF 2 allele is associated with an
approximately 2 fold increased risk of persistent HBV infection. This
may be caused by disregulation of TNF expression and its effect on
the maintenance of tolerance to viral antigens.
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A MULTISPECIFIC T LYMPHOCYTE RESPONSE TO
HEPATITIS C VIRUS PROTEINS IS FOUND IN
PATIENTS WITH VIRAL CLEARANCE. ME CramD. P
Carucci, S Chokshi, S Rossol, PT Donaldson, Roger Williams, NV
Naoumov. Institute of Liver Studies, King's College Hospital,
London, SE5 9RS.

A minority of those infected by hepatitis C virus (HCV) will cear
the infection spontaneously, but how they do so is not clearly
understood. The aim of this study was to compare whether the CD4+
T,4 lymphocyte response to a varety of HCV proteins differs in those
with apparent immunity and those with HCV related liver disease.
Method: We studied 3 groups I) 26 HCV antibody positive but

repeatedly HCV RNA negative patients without any evidence of liver
disease; II) 14 anti-HCV and HCV RNA positive patients with
persistently abnormal ALT and biopsy proven chronic hepatitis C; III)
9 healthy controls. Groups I and II were comparable in terms of age,
sex, and route of infection. Where possible, duration of infection was
estimated - median of 16 years for both groups (range 6-29 in gp I and
5-21 in gp II). The peripheral CD4+ TH lymphocyte response to the
HCV proteins NS3, NS4 and core was tested by proliferation assay
(3H-thymidine uptake) with a stimulaton index of > 3 considered
significant. Serum HCV RNA was sought by Amplicor assay(Roche).

Results: A T lymphocyte response to any of the HCV proteins
was detected in 14/26 RNA negative patients, compared to only 2/14
of the RNA positive patients (p=0.016). 12/26 RNA negative patients
had a multispecific response to more than one protein, whereas none
of the 14 RNA positive patients did (p = 0.0017). All 9 healthy
controls responded to tetanus toxoid but none to any of the HCV
proteins tested.
Conclusions: A strong and multispecific TH lymphocyte response

to HCV proteins was only found in those HCV infected patients who
had successfully cleared the virus and is maintained for many years
after initial exposure to HCV, raising the possibility of continuing
immunostimulation by viral proteins from hidden reservoirs of
infection.

HLA STATUS AND SEVERITY AND PROGRESSION OF
CHRONIC HEPATITIS C VIRUS INFECTION. CS Blairl
GH Haydon'. M McColl2. PL Yap2. PC Hayes'. Department of
Medicine' and Scottish National Blood Transfusion Service2, Royal
Infirmary ofEdinburgh, Lauriston Place, Edinburgh, UK.

The natural history of chronic hepatitis C virus (HCV)
infection appears highly variable with a significant minority of those
infected developing cirrhosis within 20 years, whilst others appear to
escape longterm complications. In this study we examined the role of
host HLA class I and II in determining both the severity and
progression of chronic hepatitis C infection.
Methods: 71 (41 male) consecutive patients RT-PCR positive for
HCV RNA were included in the study. Each patient was typed for
HLA class A, B, and DR using a two stage complement-dependent
microlymphocytotoxicity technique. Comparison between HLA allele
frequencies in the HCV infected population and a population of
healthy normal controls was performed by chi-squared analysis.
Intra-population variation was assessed both between patients with
histologically proven cirrhosis and those with chronic hepatitis, and
those with persistently normal or abnormal transaminases (ALT).
Results: 17 (24%) patients had biopsy proven cirrhosis following
liver biopsy. 13 out of 54 (24%) patients with chronic hepatitis had a
normal ALT value. In the control Scottish population, commonly
expressed ELA loci were A(1,2,3,1 1,24); B(7,8,35,44) and
DR(1,2,3,4,5,6,7). The frequencies ofERA loci Al1 and DR5 were
significantly higher in the normal population compared with
chronically infected individuals (p=0.02 and p<0.0001). Likewise, the
frequencies of ELA B8, B35 and DR6 occurred significantly more
frequently in chronic hepatitis compared with hepatic cirrhosis
(p=0.02, p=0.002 and p=0.004). Al and DR6 were associated with
persistently normal transaminases (p=0.04 and p=0.003) and B7 and
DR7 with abnormal transaminases (p<0.0001 and p<0.0001).
Conclusions: In chronic HCV infection, certain commonly occurring
HLA loci may protect individuals against chronicity of infection,
progression to cirrhosis and significant hepatic inflammation.

Hepatitis C virus is preset in CDS posidve T lymphocytes, B
lymphocytes and monocytes but not in CD4 positive T
lymphocytes in patients with perstent HCV viremi
Jonathan C.L. Booth. Jenny Waters, Howard C. Thomas. Liver
Unit. Academic Department of Medicine, St. Mary's Hospital
Medical School. Imperial College of Science. Technology and
Medicine, London W2 IPG.

Several studies have suggested the presence of HCV in peripheral
blood mononuclear cells (PBMC's), but it remains unclear which
cell subsets HCV infects. The objective of this study was to
confirm that HCV can be detected in PBMC's and then to study the
cellular tropism of HCV by analysing different subsets of PBMC's
for evidence of HCV infection in patients chronically infected with
HCV. The presence of replicating HCV in lymphoid cells was
determined by the detection of HCV RNA in liver derived
lymphocytes cultured from liver biopsy specimens with polyclonal
T-cell stimulation for at least 4 weeks.

The majority of patients (8/9 serum +ve patients) had HCV
detectable in total PBMC populations. HCV was not detected in the
CD4 cell subset (0/18) but was found in CD8 positive T
lymphocytes (6/17), monocyte/macrophages (3/8) and CD19
positive B lymphocytes (4/6). All cell samples were washed at least
four times and final cell washes were included in the PCR and were
always negative. Liver derived lymphocytes were kept in long term
culture from two patients. Cell lines cultured for more than 4 weeks
containing CD4 positive, CD8 positive and CD4JCD8 unstained
cells were established with detectable HCV RNA by PCR.

In conclusion most chronically infected patients have HCV
associated with the total peripheral mononuclear cells. No patient
had HCV associated with the CD4 cell population but HCV was
found in the CD8, monocyte/macrophage and B cell populations.
Whether the positive PCR signals from these cell populations
represents active viral replication remains unclear in the absence of
a reliable method for the detection of replication. However the
presence of HCV RNA from cells kept in long term cul.ure
suggests that HCV does replicate non-cytopathically in lymphoid
cells.

WHAT IS THE SIGNIFICANCE OF INDETERMINATE
HEPATITIS C SEROLOGY? B.C.Smith. M.F.Bassendine. Dept. of
Medicine, University of Newcastle, England.
HCV Ab testing by 2nd and 3rd gen. enzyme immunoassay (EIA) has

a low positive predictive value in low risk populations and should be
confirmed with supplemental testing. Indeterminate serology then
frequently arises; the cause and appropriate management is unclear.
Methods: 100 patients with equivocal HCV serology were identified.
These patients had initial EIA (+) (Abbott 2.0 or 3.0) but RIBA (Ortho
2.0 or 3.0) negative (no bands) or indeterminate (1 band positive). All
patients were questioned re possible parenteral risk factors. LFTs were
performed on at least 3 occasions. HCV RNA was performed in 47
using Roche Amplicor kit. Liver biopsy was done in 16 patients (15
with abnormal LFTs). Patients were classified into 2 groups: I - RIBA
negative, II - RIBA indeterminate.
Results: Group I n=39 (%) Group H n=61 (%)
Risk factors 10 30# p< 0.05*
HCV RNA positive 0 3
HCV RNA negative 36 51
Abnormal ALT 26 21
Biopsy not HCV 10 1 1
Biopsy possible HCV 3 7
# includes 4 patients identified by transfusion 'look-back' program as
receiving transfusions from HCV Ab (+) donors. *Chi-square analysis.
Summary: Patients with indeterminate RIBA were significantly more
likely to have a parenteral risk factor for HCV compared to those with
negative RIBA. This is consistent with indeterminate RIBA sometimes
resulting from previous exposure to HCV, as seen in the 4 patients
exposed to HCV by contaminated blood transfusion. The majority of
such patients however have normal LFTs and neg. PCR, suggesting
resolved HCV. The frequent finding of indeterminate serology in
healthy populations indicates that spontaneous resolution of HCV may
be underestimated in determinations of the natural history of HCV.
Host immune responses in such subjects should be studied. Patients
with equivocal HCV serology are a heterogeneous group with many
possible explanations; 'sero-reversion' is one possible cause.
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ASYMPTOMATIC BLOOD DONORS WITH CHRONIC
HEPATITIS C BENEFIT FROM ALPHA-INTERFERON
THERAPY. D Thorburn, GLA Bird, E Spence, EAB McCruden',
D Frameb, RNM MacSweenc, and PR Mills. Gastroenterology
Unit, *Institute of Virology, CUniversity Department of
Pathology, Western Infirmary, Glasgow and bWest of Scotland
Blood Transfusion Service, Law Hospital, Wishaw.

Introduction: The management of asymptomatic blood
donors with chronic hepatitis C virus (HCV) infection remains
uncertain. Whether they would benefit from or tolerate alpha-
interferon (IFN) remains untested. A randomised study was
designed to answer these questions.

Patients & Methods: 40 asymptomatic blood donors with
HCV infection (ELISA and RIBA positive) and chronic hepatitis
on liver biopsy were randomised into two groups: a treatment
group (n=20) who received decreasing IFN (4.5MU-1.OMU)
t.i.w. for 48 weeks and an observation group (n=20) who were
untreated. Both groups had monitoring of serum ALT levels
and HCV-RNA at intervals of 12 weeks to 72 weeks and liver
histology graded at baseline and 48 weeks.

Results: In the treatment group 10 (53%) of 19 HCV-RNA
positive patients had a complete biochemical and virological
response by 12 weeks which was sustained in 5 (26%) to 72
weeks. Four had a breakthrough in ALT on treatment, 2
withdrew and 4 had no biochemical response to therapy. In the
treatment group low baseline ALT predicted a sustained
response to IFN (mean ± SD, 73±53 v 132±55, p=0.02).
Necroinflammatory activity on liver biopsy improved in the
treatment group showing complete response (median grade 4
v 2, p=0.03). The observation group showed no significant
change in any parameter over 48 weeks.

Conclusions: Asymptomatic blood donors tolerate IFN
therapy and their response rates are comparable, if not better,
than other patient groups with chronic hepatitis C.

ENHANCED PORTAL PRESSURE RESPONSE TO ETHANOL IN
CIRRHOTIC RATS: THE ROLE OF ENDOTHELIN.
Richard Marley. David Harry. Bimbi Fernando and Kevin Moore.
Dept. ofMedicine, Royal Free Hospital, London,UK.

Background & Aims Variceal bleeding in the context of alcoholic liver
disease often follows heavy drinking. The effect of ethand on portal
pressure has been well documented in normal rats, but not in cirrhotic
animals. In this study the effect of ethanol infusion was compared between
normal and cirrhotic (bile duct ligated) rats and the effect of endothelin
receptor blockade on the response to ethanol was examined
Methods The livers from normal and cirrhotic rats were perfused in vitro
with Krebs Henseleit buffer and the portal pressure response to ethanol
either alone or in the presence of an ET-A or ET-B receptor antagonist was

monitore
Results Infusion of ethanol increased portal pressure in both normal and
cirrhotic groups, with a significantly greater response in cirrhotic rats. At a

final infusion concentration of 100 mmoUl (c.f. legal driving limit ~ 20
mmolA, with portal blood concentrations being higher) mean portal pressure
increased from a baseline of 9.4 ± 0.5 mmHg to 13.1 ± 1.6 mmHg in normal
rats (p<0.05), whereas in cirrhotic animals portal pressure increased from
13.1 ± 1.7 mmHg to 22.5 ± 4.4 mmiHg (p<0.01). In normal rats addition of
either the ET-A receptor antagonist BQ 610 or the ET-B receptor antagonist
IRL 2500 had no effect,on the response to ethanl, however in cirrhotic rats
the response was almost completely blocked by co-infusion with BQ 610.

Condusions This is the first demonstration that ethanol has a significantly
greater effect on portal pressure in cirrhosis, and that this can be inhibited by
an endothelin receptor antagonist, perhaps providing a novel avenue for
treatment.

This work was supported by the Medical Research Council, UK

NEW CLUES TO THE FUNCTIONAL RENAL FAILURE IN
HEPATORENAL SYNDROME(HRS) AND ITS EVOLUTION TO
ACUTE TUBULAR NECROSIS(ATN). P.JavlI, J.Yates, S.Grime*,
M.Critchley*, K.F.Parsons, & S.A.Jenldns. Departments ofUrology and
Nuclear Medicine*; Royal Liverpool University Hospital. Liverpool.

Renal failure complicates the course of advanced liver disease in >40%/.
ofpatients. This renal failure is thought to be functional in nature and
termed as HRS. But_patients with liver disease develop classical ATN as
frequently as HRS. 9"TcMAG3 is primarily excreted by tubular
secretion and therefore may serve as a sensitive marker for renal tubular
function. We investigated the efficacy of99InTcMAG3 renal clearance
and extraction fraction in differentiating HRS and ATN in an
experimental setting.
Liver failure was induced in male Wistar rats by administration of

1.lg/kg D-Galactosamine. Parameters assessed at 42 and 48hours
included: Serum(S) urea and creatinine, 99mTcMAG3 clearance and renal
extraction fraction(E.F.) [Gamma camera based Peters first pass
integration technique and Patlak plot], urinary (U)sodium and urinary
osmolality and liver function tests.

S.Creann Clarance .F. U.Soi U.Os
mmol/ ml/min/lOOg % mmol/l mmol/

Ba"elne 55.1±1.66 1.59±0.28 26.3±2.2 128.4_4.2 278.8±2.1
42 hors 105.4±7.3 1.35±0.28 24.9±2.9 27.2±5.4 1553±1 14
48 bours 115.3±17.6 0.50±0.2 4.5±2.6 142.3_6.7 298.6±25
Liver failure at 42hours was associated with a significant increase in

serum urea, creatinine and oliguria, i.e. features ofrenal failure; but avid
urinary sodium reabsorption and high urinary osmolality. was
accompanied by unchanged MAG3 clearance and E.F., this was indicative
offunctional renal failure. At 48hours there was a significant
(p=0.002,ANOVA) decrease in MAG3 clearance and E.F.; furthermore,
urinary sodium concentration was high and urinary osmolality low; this
was indicative ofATN.
The results of this study suggests that 1) renal failure in HRS is

functional and can be predicted by MAG3 clearance and E.F 2) HRS and
ATN in liver failure form a continuum rather than being different diseases.

COMPARITIVE EFFECTS OF DOPAMINE, OCTREOTIDE AND
ORNIPRESSIN ON RENAL HAEMODYNAMICS IN LIVER
FAILURE. Plavhi. J.Yates, K.F.Parsons, and S.A.Jenkins. Department
of Surgery and Urology; Royal Liverpool University Hospital; Liverpool.

Abnornalities in renal blood flow(RBF) and function in liver disease are
believed to be closely related to alterations in hepato-splanchnic
haemodynamics. Since vasoactive agents which alter hepato-splanhnic
haemodynamics may improve RBF and hence function in liver failure, we
have carried out a study to investigate this possibility in rats.
Liver failure was induced in male Wistar rats by administration ofD-

Galactosamine(l.lg/lkg). The regional blood flow (microsphere method),
intra-renal shunting(IRS) and portal systemic shunting [consecutive
injections of 99'nTc methy4ip&osphonam-.-"'Tc-a1bumin
microspheres], portal pressure(PP) and arterial blood pressure were
measured before and 20 min. after infusion of: l)low dose dopamine
(4microgmlkg/min), 2)high dose dopamine(l6.microgm/lkg/min),
3)octreotide(4microgm/kg/h) and 4)ornipressin [8-ornithin
vasopressin](0.043 RU/h).

RBF IRS PSS PvF PP
*/C.O. % % /Caiac outpt. mmHi

Baselise 1.71±0.9 11.38±1.5 38.63±5.1 11.26±1.3 11±2
Pos iu 5.98±0.7 3.29±0.7 16.87±3.9 6.53±0.7 5±1
Following infusion of ornipressin there was a significant increase in

RBF along with a decrease in intra-renal shunting and renal vascular
resistance. These changes were accompanied by decreases in portal
pressure, intahepatic portal systemic shunting(PSS) and portal venous
inflow(PVF). There were no significant changes following infusion of
octreotide and high dose dopamine; low dose dopamine resulted in a
marginal improvement in RBF without any significant change in the
hepatic haemodynamics.
The results of this study suggest that ornipressin 1) improves renal

haemodynamnics possibly by reducing the pooling ofblood in the hepato-
splanchnic circulation and thus increasing the effective blood volume 2) is
the vasoactive treatment of choice for functional renal failure in severe
liver disease.
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INVESTIGATION INTO THE EFFECTS OF FK352 (A
NOVEL ADENOSINE-1 RECEPTOR ANTAGONIST) IN
CIRRHOTIC PATIENTS WITH ASCITES: A PILOT STUDY.
AJStanlv. EHForrest, KJDabos, PC Hayes.
Dept. Medicine, Royal Infirmary ofEdinburgh EH3 9YW.

Cirrhotic patients have a characteristic hyperdynamic systemic
circulation and evidence of renal vasoconstriction and tubular
dysfunction, maximal in patients with ascites. These renal
abnormalities are reproduced by stimulation of adenosine (ADO)-1
receptors in the kidney.
Aim: To assess the systemic and renal effects of a novel ADO-1
antagonist (FK352) in cirrhotic patients with ascites.
Patients: Eight cirrhotic patients (4 males) were studied (mean age
52.3 years (3.3), mean CPS 8.1 (0.5)). None were taking vasoactive
medications and diuretics were stopped 1 week prior to the study.
Methods: Urine and plasma were collected at half hourly intervals
for 2 hours before and 2 hours after administration of 10mg (first 4
patients) or 25mg FK352 (next 4 patients) to measure absolute
sodium excretion (Ur. Na), free water clearance (H20 Cl.) and
estimate GFR and renal plasma flow (RPF) using inulin and PAH
clearance methods. Unilateral renal vein flow (RBF) (thermodilution
method), cardiac index (CI) and systemic vascular resistance index
(SVRI) were measured prior to and following drug administration.
Results: Pre and post dru administration results are summarised:

Ur. Na Ur. volume H20 Cl RBF
(umol) (ml) (mVmin) mmin)

Pre- 209.7(106.5) 207.8(53.3) 3.8(1.2) 451.7 (146.5)
Post- 549.0(159.5) 392.5(84.3) 7.9(2.2) 589.0 (154.3)
p value p<0.01 p=0.02 p=0.05 p<0.05
No changes were seen in CI or SVRI. Clearance results are awaited.
Conclusion: ADO appears to have a role in the renal impairment
seen in cirrhosis, acting via ADO-1 receptors. ADO-1 specific
antagonism offers a new therapeutic approach to the management of
cirrhotic ascites and the associated renal dysfunction.

Paediatric nutrition T86-T87
T86

EFFICACY AND SAFETY OF SUPPLEMENTARY
NASOGASTRIC FEEDING IN CHILDREN UNDERGOING
BONE MARROW TRANSPLANTATION
A Paadooulou A McDonald*, MD Williams*, PJ Darbyshire*,
IW Booth
Institute of Child Health, University of Birmingham and *The
Children's Hospital, Birmingham

Nutritional insult following bone marrow transplantation is complex
and its nutritional management challenging. Enteral nutrition (EN) is
cheaper and easier to provide than parenteral nutrition, but its
tolerance and effectiveness in reversing nutritional depletion following
BMT is poorly defined. We therefore prospectively assessed
nutritional status, well being and nutritional biochemistry in 21
children (mean age 7.5 years; 14 males) who received nasogastric
feeding following BMT (mean duration of 17 days) and in 8 children
(mean age 8 years, 4 males) who refused enteral nutrition and who
received dietetic advice only. Results: Enteral nutrition was stopped
prematurely in 6 patients. Greater increases in weight (p=0.0005), and
mid arm circumference (p=O.O1), were observed in the EN group,
while positive correlations were found between the duration of feeds
and improvement in weight (r=0.75; p<O.OOOI), and in mid arm
circumference (r'=0.74; p=0.0004). Vomiting, diarrhoea and fever
were not more frequent in the EN group, while febrile episodes and
diarrhoea tended to have a quicker duration than in the dietetic
counselling group (p=0.05 and p=0.06, respectively). Diarrhoea
occuring during EN was not associated with fat malabsorption, while
carbohydrate malabsorption was associated only with rotavirus
infection. However, enteral feeding did not affect bone marrow
recovery, hospital stay, the general well-being of patients, or serum
albumin concentrations. Hypomagnesaemia, hypophosphataemia, zinc
and selenium deficiency were common in both groups. In conclusion,
enteral nutrition when tolerated is effective in reversing nutritional
insult following BMT. With existing regimens nutritional biochemistry
should be closely monitored in order to provide supplements when
required.

T87

TAURINE SUPPLEMENTATION OF PARENTERAL
NUTRITION SOLUTIONS DOES NOT INCREASE THE
PROPORTION OF BILE ACIDS CONJUGATED TO TAURINE
IN PREMATURE INFANTS
Horslen SP, Watson S, Manning N, Tanner MS.

Cholestasis associated with parenteral feeding has a multifactorial
aetiology. Premature infants are at particular risk. Taurine is thought
to be poorly synthesised in preterm infants. Taurine deficiency has
been shown to cause decreased bile flow in experimental animals and it
has been hypothesised that a relative taurine deficiency may contribute
to the cholestasis seen in newborn infants receiving parenteral nutrition
(PN).
Infants were recruited to the study once a clinical decision was made

to commence PN. Each infant was randomly assigned to receive either
standard (taurine-free) amino acid solution or a taurine-enriched
solution. Plasma samples taken on day 7 ofPN were analysed for bile
acid species and state of conjugation by liquid-solid extraction and gas
chromatography-mass spectrometry.
77 (38 receiving taurine) infants were enrolled into the study of

which 30 (17 receiving taurine) remained on PN at 7 days. No
significant difference was found in the number of infants in each group
developing cholestasis (10 of 38 receiving taurine and 5 of 39 on
taurine-free solutions). There was also no difference in the proportion
ofplasma bile acids conjugated to taurine between the two groups. In
both groups taurine conjugated bile acids predominated over glycine
conjugates with a geometric mean ratio of taurine: glycine conjugates of
1.92:1 in the taurine supplemented group and of 2.06:1 in the
unsupplemented group.

In conclusion this study does not support the hypothesis that
taurine supplementation of preterm infants receiving PN develop less
cholestasis and furthermore the data appear to show that the preterm
infant is able to synthesise taurine.

Basic science T88-T101
T88

GASTRIN PRECURSORS ARE PRESENT IN ADENOMAS IN THE
MOUSE POLYPOSIS COLI MODEL - APC1638N.
A. Rv Smith', S. A. Watson', J. Coaker2, P. Clarke', J. C. Mathers2, R
Fodde3, A. Varro4, J. D. Hardcastle'.
1 Dept of Surgery, University of Notingham,2 Dept of Biological and
Nutritional Sciences, University of Newcastle,3 University of Leiden,4 Dept. of
Physiology, University of Liverpool.

The hormone gastrin is now a well rcognied growt fr for colorectal
_omas. The gastrin gene has been shw tobe activated in coloctal

mour oclls, and precrsr gatin species have ben identified. The prcur
glycinc-xtdd gastrin-17(gly G-17) has boen shown to have a polifive
effect, and it has been postuled that it acts via an autocrine growth lop.
The mouse model of polyposis coli, APC1638N, which conis a stable mutant
APC gene leads to the spontaneous production of intestinal and cxtraintesal
tumours, similar to the phenotype seen in human familial omatous
polyposis. The aim of this study was to evaluate the role of gastrin precursors in
the adenoma-carcinoma sequenm.

THODS.In this study mice were fed a high fat Western style diet At
termination the muce were examined and samples were taken from normal
colonic mucosa and neoplasms which rnged from adenomas with modeate
dysplasia to carcinoma-in-situ. Specimens were formalin-fixed, paraffin
sections made and stained with polyclonal antisera directed against progastrin,,
gly-G17 and amidated G17. Binding of the primary was dete using the
avidin-biotin complex technique. The sampls were assessed for site and degre
of staining.
RESULTS, Progastrin was present in all the neoplastic sampks and 7/8 normal
mucosa. The intensity of staining of progin was greater in the neoplac
samples than in normal samples. In addition, in normal mucosa progastrin was
confined to the cytoplam of epithelial cells compared to widespread
cytoplasmic staining together with stromal and luminal edge staining,
indicative of secretion. Gly-G17 was present in 9/10 neoplastic samples in the
cytoplasm and stroma but was absent in normal mucosa. No mature amidated
gastrin was found in any sample.
CONCLUSIONS. There was evidence of over expression and secretion of
progastrin and de novo expression and secretion of gly-G17 in neoplastic tissue
from adenoma to carcinoma-in situ. This indicates that progasWinlgly-G17
mediated autocrine pathways may be early events in the adenoma-carcinoma
sequence. Furthermore this model may be useful in assessing the efficacy of
novel anti-gastrin therapies such as the immunogen, Gastrimmune in pre-
malignant conditions.

This study was funded by Aphton Corporation, California, USA.
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