
British Associationfor the Study ofthe Liver

British Association for the Study of the Liver

The 1994 Spring Meeting of the British Association for the Study of the Liver was held at Guy's Hospital, London on 24-25 February
1994. The 18 abstracts selected for presentation by the Programme Committee are printed below.

High resolution 'H NMR to study biliary
cholesterol stability

J P M ELLUL, SUZANNE SEQUEIRA, H G PARKES,
G M MURPHY (Gastroenterology Unit, UMDS,
Guy's Campus, Guy's Hospital, London
SEI 9RT and NMR Unit, Department of
Chemistry, Birkbeck College, NWI) Cholesterol
(CH) is thought to deposit from unstable
cholesterol-phospholipid vesicles (CH-PL) in
bile. Conventional methods, however, to
separate biliary vesicles from mixed PL-CH
bile acid micelles are unreliable. We (a) studied
the effect ofCH on 'HNMR spectra ofvesicles,
(b) determined biliary PL by integration of 'H
NMR spectra and enzymatic measurement
(choline oxidase), (c) compared the results with
the nucleation time (time taken to detect
cholesterol microcrystals in the biliary iso-
tropic phase).

Small unilamellar CH/PL vesicles were pre-

pared in TRIS buffer in mM ratios of CH:PL
(5:5, 5:10, 5:15). Bile was obtained from 10
patients at cholecystectomy. 'H NMR spectra
were obtained on a JEOL GSX500 NMR
spectrometer operating at 500 MHz and 11-5
Tesla at 37°C.
PL peaks at 1-25 ppm (CH2 tail) and at 3-25

ppm (N(CH3)3) were broad at equimolar con-

centrations ofCH and PL but became sharper
with a decreasing vesicular CH:PL ratio. There
was a strong correlation (p<0-001) between the
concentration ofPL as measured by (N(CH3)3)
peak integration and the enzymatic method.
The quantitative difference between the biliary
PL determined from the integration of the 'H
NMR (N)CH3)3) PL and that measured enzy-
matically ranged from 0-21-8% (n=5, mean=
8-4%) in biles with nucleation time >10 days
and 29-5-55 2% (n=5, mean=39-5%) in biles
with nucleation time <5 days.

It is concluded that molecular motions of
biliary PL and their detection by 'H NMR are

restricted by saturation of vesicles with CH.
The difference between the total biliary PL and
that measured by integration of the N(CH3)3
resonance peak gives direct non-invasive sup-

port for the hypothesis that the cholesterol in
gall stones is deposited from vesicles with C:PL
>1-0.

Comparative studies of human intrahepatic
biliary and gail bladder epithelial cells in vitro

R JOPLIN, L WALLACE, J M NEUBERGER, A J

STRAIN (Liver Unit, Queen Elizabeth Hospital,
Edgbaston, Birmingham B15 2TH) Previous
studies have shown that intrahepatic biliary
epithelial cells (IHBEC) can be isolated from
both normal and diseased human liver tissue.
These cells proliferate in response to hepato-
cyte growth factor (HGF) and maintain
markers of biliary phenotype. Here, we have
isolated and cultured normal adult human gall
bladder epithelial cells (GBEC). Cells were

prepared by immunoisolation and cultured in
25 cm' tissue culture plastic flasks. Initial cell

isolates were found to be morphologically
similar to IHBEC and to stain positively with
HEA125 and cytokeratin 19, both markers
specific for adult biliary phenotype. Using

culture medium containing serum, hormones,
and growth factors including HGF, which
supports growth of IHBEC for 10-12 weeks
and up to seven passages, GBEC survived for
only a few days and showed no evidence of
proliferation. These findings show important
differences in the growth properties of GBEC
when compared with IHBEC and add further
evidence to the view that epithelial cells from
different parts of the biliary tree show pheno-
typic heterogeneity.

High prevalence of histological abnormality
in asymptomatic hepatitis C infection with
persistently normal liver enzymes

C J HEALEY, K A FLEMING*, R W G CHAPMAN
(Department of Gastroenterology, John Radcliffe
Hospital, *Nuffield Department of Pathology
and Bacteriology, Oxford University, Oxford)
Previous studies have shown a poor correlation
between raised transaminases and histological
damage in hepatitis C infection. The aim of this
study is to assess the liver histology ofasympto-
matic cases with normal biochemistry but
positive for both anti-HCV and HCV RNA.
Asymptomatic cases who were positive for

HCV by second generation ELISA were identi-
fied. If initial liver enzymes tests were normal
(AST<45 IU/1, ALT<45 IU/l) serum was

tested for viral RNA by the polymerase chain
reaction method. If present, liver biopsy was

offered. Histology was assessed by KAF (as
above).

Fourteen cases were given a biopsy (mean
AST=25-9 IU/1, mean ALT=31-9 IU/l). No
liver biopsy was normal. Seven of 14 showed
chronic persistent hepatitis and seven of 14
showed minimal changes. Comparing between
the twogroups(CPH v minimal) therewas a sig-
nificant difference in the mean ALT activity,
39-3 v 24-6 (p=0-03) but not in the AST.

In conclusion, 50% of asymptomatic HCV
cases who were positive for viral RNA but who
had 'normal' liver function had significant
pathology. More severe changes were reflected
in higher ALT activities, although still within
the normal range. In HCV infection biopsy is
needed for the accurate assessment of disease
stage despite persistently normal liver
enzymes.

Synaptosomal glutamate transport in thio-
acetamide induced hepatic encephalopathy
in rats

K OPPONG, K BARTLETr, C 0 RECORD, H AL

MARDINI (Department ofMedicine, The Medical
School, Framlington Place, University of New-
castle Upon Tyne) A dysfunction of excitatory
glutamatergic neurotransmission has been
postulated as a causative factor in hepatic
encephalopathy (HE). Brain microdialysis
studies in animal models have established an

increase in extracellular glutamate levels in HE
but the mechanisms of this are unclear. In this
study we have investigated calcium dependent
glutamate release and high affinity, sodium
dependent glutamate reuptake in synapto-
somes prepared from rats with thioacetamide

(TAA) induced HE. Previous in vivo and in
vitro studies of glutamate release have failed to
differentiate the calcium dependant release of
neurotransmitter glutamate from the calcium
independent release from the cytoplasm.
There was no significant difference in synap-

tosomal glutamate release, total synaptosomal
glutamate content or the Km for glutamate
uptake between the TAA group and the controls.
There was a noticeable decrease in the Vm, for
glutamate uptake in synaptosomes from rats
with HE (42%, p<0-01). The results of this
study provide evidence of impaired neuronal
glutamate reuptake in HE (in the absence ofany
disturbance of release) and this could account
for the increased extracellular glutamate seen in
the condition. This contrasts with situations of
glutamate excitoxicity where the much higher
extracellular glutamate levels seem to result
from release from the metabolic compartment
of the neuronal cytoplasm because of a reversal
of the reuptake mechanism.

Serum hyaluronic acid in extrahepatic biliary
atresia (EHBA) before portoenterostomy
identifies patients who will require early liver
transplantation

A DHAWAN, P TRIVEDI, P CHEESEMAN, A P
MOWAT (Department of Child Health, King's
College Hospital, Denmark Hill, London SE5
8RS) Although portoenterostomy has greatly
improved the prognosis of patients with
EHBA, 10-20% still rapidly develop hepatic
fibrosis and cirrhosis and require early liver
transplantation. As hepatic fibrogenesis may be
accompanied by increased serum concentra-
tions of connective tissue metabolites, we have
measured one of these, hyaluronic acid (HA),
at diagnosis in 40 infants with EHBA to see if it
can be used to identify patients with a poor
prognosis.
Serum HA was significantly higher

(p<0,0001; 95% confidence intervals for
difference= 145 to 437 pg/l) in the 15 patients
who died (mean age at death 9 8±1-5 months)
and the six who required OLT before 3 years of
age than in the five who required OLT after
three years, and the 14 who are alive without
liver transplantation at five years (mean (SEM)
HA=547 (58) v 256 (41)). ROC curves showed
that a value of serum HA greater than 450 tig/l
was optimal for assessing prognosis, predicting
death or the need for early liver transplantation
with 80% sensitivity, 89% specificity, 89%
positive predictive value, and 80% negative
predictive value. Neither serum bilirubin,
AST, GGT, INR, or albumin were ofany value
in assessing prognosis.
We conclude that serum HA may be a useful

complementary test in assessing patients with
EHBA, identifying even before portoentero-
stomy those who will require early liver trans-
plantation.

Hepatitis C in children: role of serology in
diagnosis

S M DAVISON, S J SKIDMORE, W L IRVING, D A
KELLY (Liver Unit, Children's Hospital,
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Birmingham, UK, Regional Virus Laboratory,
Birmingham Heartlands Hospital, Department of
Microbiology, University Hospital, Nottingham)
Seroprevalence and duration of HCV antibody
was studied in children (a) with liver dysfunc-
tion and (b) after liver transplantation and
seropositive patients evaluated for HCV RNA
positivity by polymerase chain reaction (PCR).
HCV Ab was detected in 2/121 children with
liver dysfunction. In one child with Wilson's
disease rand hypergammaglobulinaemia, HCV
RNA ii hepatectomy tissue was negative. In
the second, serumHCVRNA was negative and
transient Ab detection coincided with EBV
infection. HCV Ab was detected in 9/80 child-
ren after liver transplantation. Six were sero-
positive 2 to 66 (median 9) days after CMV
immune globulin (5) or immunoglobulin (1).
Serum HCV RNA was negative in 5/5 and
HCV Ab undetectable after 53-73 days. Two
children (2-4%) with chronic hepatitis and
persisting HCV Ab after liver transplantation
have HCV RNA in serum and liver.

Seroprevalence of HCV Ab was 17% in
children with liver dysfunction and 11-2% in
graft recipients. Only 2/11 have confirmed
HCV infection.

In conclusion, HCV is a rare cause of
paediatric liver disease and graft dysfunction.
Passive antibody transfer from CMV immune
globulin may lead to misdiagnosis. Evidence of
HCV infection in children should be confirmed
before treatment.

Transiugular intrahepatic portosystemic
shunts (TIPSS): results at two years

J ROSE*, M HUDSON, A TURNBULL, 0 F W JAMES,
M F BASSENDINE (Departments ofRadiology* and
Medicine, Freeman Hospital, Newcastle Upon
Tyne NE7 7DN) The insertion of TIPSS was
evaluated in 32 consecutive patients with acute
or recurrent variceal bleeding (n=20), three
with associated portal gastropathy, two of
whom had colopathy, resistant ascites (n= 11),
and preoperative portal decompression (n= 1).
All 32 patients had underlying cirrhosis
(alcohol n=20, PBC n=7, HB/C virus n=2,
cryptogenic n=3), one of whom has super-
imposed HCC. Three of 32 had occluded portal
vein, one of which was caused by neoplastic
infiltration.

Successful TIPSS insertion was completed
in 29/32 and there were no procedure related
deaths. TIPSS were dilated to 8 mm (n= 11),
9 mm (n=2), and 10 mm (n= 16). Pre TIPSS
mean portosystemic pressure gradient was 28
mm Hg (range 17-55), post TIPSS this was
reduced to 11 mm Hg (range 6-10). Complica-
tions of the TIPSS procedure included worsen-
ing renal failure (n=4) and deteriorating
hepatocellular function (n= 1). In the group
with variceal bleeding 8/20 had variceal embo-
lisation during the TIPSS insertion procedure.
Eighteen of 20 patients have had no further
admissions with bleeding after TIPSS. Both
rebleeds were associated with stenosis of
TIPSS at eight and nine months after pro-
cedure.

All patients have been reassessed between
three to six months after procedure and 40%
have required balloon dilation of the stent. At
12 months, the reintervention rate is 25%.
Of the 32 patients, four have had liver

transplantation, five have died, the remaining
patients have survived an average of 5-3
months (range 1-16).
TIPSS is effective in lowering portal pres-

sure and thus controlling variceal bleeding,
portal gastropathy, and colopathy, and resist-
ant ascites. Our experience would suggest that

stents should be directly changed at three
months to prevent subsequent complications.

Chronic hepatitis C virus infections: pre-
dictive value of genotype and level of
viraemia on disease progression and
response to interferon a

J C L BOOTH, G R FOSTER, U KUMAR, R GALASSINI,
*R D GOLDIN, J L BROWN, H C THOMAS (Depart-
ments of Medicine and *Histopathology, St
Mary's Hospital Medical School, London) We
have studied the effect of hepatitis C virus
genotype and viraemia on disease outcome in
29 patients with chronic hepatitis C virus
infection. The genotype of the infecting virus
was assessed by sequence analysis ofthe 5' non-
coding region, and the technique of competi-
tive polymerase chain reaction was used to
assess the level of viraemia. There was a trend
for patients infected with genotype 1 to develop
more severe disease, and to respond less well to
interferon, but no pretreatment variable suc-
cessfully predicted either the severity of the
disease or the response to interferon. Persistent
viraemia and failure to eliminate the virus
during the first three months of treatment,
however, predicted a failure to derive longterm
benefit from the current IFN regimen. Hence
pretreatment variables cannot be used to deter-
mine which patients will respond to interferon,
but the continued presence ofHCV-RNA after
three months of treatment is always associated
with relapse even though treatment is con-
tinued for one year. In these patients considera-
tion should be given to changing the interferon
dosing regimen or using alternative treatments.

Expression of HBV polymerase in HBV
related hepatocellular carcinoma

M R THURSZ, G R FOSTER, M J MCGARVEY, H C
THOMAS, *R D GOLDIN (Departments ofMedicine
and *Histopathology, St Mary's Hospital
Medical School, London) Hepatitis B virus
(HBV) is a common cause of hepatocellular
carcinoma (HCC). The mechanism of malig-
nant transformation by HBV is unknown.
Expression of HBV polymerase may modify
the cells growth by changing its response to
inteferon and may thereby play a part in the
pathogenesis of hepatocellular carcinoma. We
have developed a polyclonal antiserum that
recognises the amino terminal fragment of
HBV polymerase and have used this to stain
liver biopsy specimens using immunohisto-
chemical techniques. We examined specimens
from patients with positive HBV serology
(HBsAg positive) and HCC (group I), positive
HBV serology and dysplasia (group 2), and
negative HBV serology (HBsAg and anti-HBc
negative) and HCC (group 3).

Five of six patients in group 1, one of four in
group 2, and 0 of six in group 3 stained
positively for HBV polymerase. The pattern of
staining in HCCs (nuclear and cytoplasmic)
differs from that in chronic hepatitis (nuclear),
which may represent differing mechanisms of
protein processing. To our knowledge this is
the first report of polymerase expression in
HCC.

Differential effect of transforming growth
factor 13 on expression of 6-3 and 1.5 Kb
hepatocyte growth factor mRNA transcripts
in MRC-5 celis

P M HARRISON, A BOMFORD*, ROGER WILLIAMS*,
F FARZANEH (Molecular Medicine Unit and

*Institute ofLiver Studies, King's College School
of Medicine and Dentistry, London) Distinct
mRNA transcripts are produced from the
hepatocyte growth factor (HGF) gene, by
alternative exon splicing, and of these the 6-3
Kb HGF mRNA is translated into the most
potent liver mitogen whereas the 1b5 Kb HGF
mRNA encodes a truncated protein, which is
an antagonist at the HGF receptor. Thus the
influence of the HGF gene on liver regenera-
tion might be determined by the comparative
levels of these HGF mRNA transcripts. Trans-
forming growth factor 1 1 (TGF 131) is an
important inhibitor of liver regeneration. We
investigated the effect of TGF 13 on levels of
HGF mRNA transcripts in MRC-5 cells (a
human embryonic lung fibroblast cell line),
using northern blot analysis. TGF 13 consider-
ably reduced the expression of the 6 3 Kb HGF
mRNA but it had no effect on levels of the 1-5
Kb HGF mRNA. In RNA stability studies,
TGF 31 reduced the half life of the 6-3 Kb
mRNA, although it had little effect on the
stability of the 1 5 Kb mRNA. In addition to a
direct effect on hepatocytes, TGF 13 might
inhibit liver regeneration by modulating
expression of the HGF gene to favour produc-
tion of the antagonist protein.

Fucosylated retinol binding protein (FRBP)
in hepatoceliular carcinoma (HCC): a new
diagnostic test

S N ZAMAN, S D RYDER, ROGER WILLIAMS
(Institute of Liver Studies, King's College
Hospital, London SE5 9RS) Retinoids play an
important part in growth and differentiation
and abnormalities of retinol and its transporter
proteins are involved in neoplasia. Abnormally
glycosylated proteins have previously been
studied as markers for HCC.
We aimed at studying retinol binding

protein (RBP) concentrations and the propor-
tion present in fucosylated form in HCC and
cirrhotic patients.
Serum was used from 15 patients (13/15

cirrhotic) with HCC, 10 patients with cirrhosis
without HCC, and 10 healthy controls. RBP
concentrations were measured by radical
immunodiffusion (RI) (Hoechst, Behring) and
the FRBP quantified by affinity purification
using Sepharose 41 gel and a-methyl-D-
mannoside. FRBP was identified by dot blot
analysis and quantified by RI. Percentage of
total RBP present in fucosylated form was
calculated.
Mean total RBP was lower in both cirrhosis

(19 pg/ml) and HCC (15 tg/ml) than healthy
controls (75 mg/il) (p<0-001) but there was
no difference between the cirrhotic group and
the HCC group (p=08). FRBP was however
significantly greater in HCC (29%) than both
controls (13%, p=0 002), and the cirrhotic
group (15%, p=0 03). Using 3 SD above mean
control value as cut off, sensitivity ofFRBP for
HCC was 87% and specificity 84%.

In conclusion, FRBP is a specific and sensi-
tive serological marker of malignant change in
cirrhosis, and these changes in the carbo-
hydrate structure of RBP may directly partici-
pate in hepatic neoplasia.

Hepatocyte growth factor and plasminogen
activation in fulminant hepatic failure

J R B PERNAMBUCO, R D HUGHES, P G LANGLEY,
S IZUMI, ROGER WILLIAMS (Institute of Liver
Studies, King's College Hospital and King's
College School of Medicine and Dentistry,
London SE5 9RS) Human hepatocyte growth
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factor (hHGF) is synthesised as a single chain
precursor, which is proteolytically cleaved to
give the biologically active heterodimeric form.
HGF has structural homology to plasminogen
and is activated in vitro by plasminogen
activators. The aim of the study was to investi-
gate this relation in patients with fulminant
hepatic failure (FHF). Serum hHGF,
measured by ELISA, was significantly
increased (median 6-7 ng/ml, range 1-2-67, n=
39) on admission in FHF, compared with
normal controls (0-38 ng/ml, 0-28-0-77, n=20,
p<0 001). Plasma plasminogen concentration
was significantly decreased in FHF (median
9% ofcontrol, range 0-7-35-5), but plasma free
tPA activity was not significantly different
from normal and neither parameter correlated
with serum hHGF. Plasma D-dimer, produced
by the action of plasmin on fibrin, and
thrombin-antithrombin complexes from
thrombin production were greatly increased
(>10 times) compared with controls and both
correlated with serum hHGF (r=0-393, p=
0-013 and r=0-402, p=0012 respectively).
This study suggests that there is a relation
between hHGF and overall activation of the
blood coagulation system in FHF, but the
serine protease(s) involved are not clear.

L-mono-methyl-arginine in the treatment of
hypotension resulting from fulminant hepatic
failure

J WENDON', P M HARRISON', R SMITH', J F
MARTIN2, S MONCADA', ROGER WILLIAMS'
('Institute of Liver Studies, 'Department of
Medicine, King's College Hospital, London,
'Wellcome Research Laboratories, Beckenham,
Kent) Fulminant hepatic failure (FHF) is
characterised by a lowered systemic vascular
resistance, mean arterial pressure, and covert
tissue hypoxia. The underlying cause of the
haemodynamic abnormalities has not been
established although some evidence points to
excess production of nitric oxide (NO). This
study investigated the effects of L-mono-
methy-arginine (L-NMMA), an antagonist of
NO production, in six hypotensive patients
with fulminant hepatic failure (FHF). The
effects of three bolus doses (1 mg, 3 mg, and
10 mg) were examined, as was the effect of a
continuous infusion of 30 mg/kg/hour. Blood
pressure increased (p<0-01) after all the bolus
doses and the infusion (mean percentage
increase of 14%, 22%, 46%, and 14%, respect-
ively), as did systemic vascular resistance
(mean percentage increase 26%, 39%, 104%,
and 43%, respectively; p<0-01). Cardiac index
decreased as did oxygen extraction ratio,
resulting in a significant (p<001) fall in
oxygen consumption (mean percentage fall
14%, 17%, 22%, and 11%, respectively). In
conclusion, L-NMMA is an effective agent for
increasing blood pressure in FHF, but has the
same detrimental effects as other vasopressor
agents on oxygen consumption.

Intra-arterial lipiodol targeted treatments for
unresectable hepatoma: a report on 95
patients

S BHATTACHARYA, J R NOVELL, G M DUSHEIKO*,
A J W HILSON**, R DICKt, K E F HOBBS
(Departments ofSurgey, Medicine*, Radiologyf,
and Nuclear Medicine**, Royal Free Hospital
andSchool ofMedicine, London NW3) Lipiodol
(iodised poppy oil) injected into the hepatic
artery localises selectively in hepatocellular
carcinomas (HCC).

Ninety five patients with unresectable

primary HCC (no demonstrable extrahepatic
spread) were treated with either lipiodol-
epirubicin emulsion (n=69; median age 61
years cirrhotics - Child's grade A27, B27, C7;
tumour stage (Okuda) I 14, II 37, III 18;
epirubicin dose 75 mg/mi) or lipiodol-'3'I (n=
26, median age 64 years; cirrhotics Child's
grade A13, B5, CO; tumour stage I 6, II 19, III
1; dose 750-1050 MBq). The bolus drug/
isotope was injected into the hepatic artery by
transfemoral cannulation. Lipiodol and Il'I
uptake were gauged by 10th day computed
tomography and 48 hour scintiscan. Treat-
ments were repeated two to three monthly.

Adverse effects - pyrexia (84 and 38%
respectively after epirubicin and "'II), transient
abnormalities in liver function (42 and 27%),
and nausea. Fulminant liver failure in seven
epirubicin recipients (five deaths) and four "'II
recipients (four deaths); two epirubicin
recipients died from tumour rupture. Follow
up was >6 months for 81 patients (56
epirubicin, 25 "'II). Cumulative survival at 6,
12, and 24 months was 40, 25, and 6% with
epirubicin, and 58, 25, and 0% with "'II.
Ethical considerations precluded an untreated
control group, but comparison with historical
controls (Japan/Europe) pointed to a survival
benefit in stage M/II disease. Child's grade C and
tumour stage III pointed to poor prognosis,
and reduced two month survival significantly
(p-0-002, XI test).

In conclusion, patients with stage I/I1 HCC
receiving lipiodol-epirubicin or lipiodol-"l'I
show good localisation, few complications, and
comparable survival benefit at six and 12
months with either modality (in relation to
historical controls). In stage III HCC these
treatments carry a high mortality.

Hepatitis C genotypes and viral load

A J MORRIS, D BROWN, G M DUSHEIKO (University
Department of Medicine, Royal Free Hospital
and School of Medicine, Pond Street, London
NW3 2QG) The hepatitis C virus has now been
classified into six important genotypes. It is
unclear whether virus genotype is linked in any
way to severity of disease. A large viral load of
circulating virus, however, is thought to signify
a more aggressive infection. The aim of this
study was to investigate the relation between
genotype and viral load.
HCV RNA was extracted from the serum of

48 patients. It was amplified by RT-PCR using
primers in the 5'NCR. The products were then
analysed by their restriction fragment length
polymorphisms according to Simmonds to
determine the virus genotype. The serum
concentrations of HCV RNA were quantified
using a branch DNA (bDNA) amplification
assay (Chiron).
Twenty five patients were found to be

infected by type 1 (52%), four by type 2 (8%),
two by type 3 (4%), and eight by type 4 (17%).
Four samples could not be amplified by RT-
PCR and five could not be typed. The mean
(SEM) values of serum HCV RNA concentra-
tions per genotype were type 1: 2 5 (0 8)x 106,
.type 2: 1-6 (0 6)x 106, type 3: 9-2 (8 7)x 106,
type 4: 1-9 (0-5)x 106. The range of the assay is
3-5x10' to 5 6x 10' HCV equivalents/ml.
Included within the study were subsets of
patients who were either in the first year after
liver transplant (n=90) or were anti-HIV
positive (n=3). The mean (SEM) titres for
these subsets were 2-18 (0-76)x 10' and 2-50
(1-56)x 107 respectively.

In conclusion, there was no significant
difference in viral load for each genotype. High

viral loads were seen in anti-HIV positive and
in patients after liver transplant.

Hepatocellular carcinoma in primary biliary
cirrhosis

J D COLLIER, H MITCHISON, P KELLY*, M F
BASSENDINE, 0 F W JAMES (Department of
Medicine and Medical Statistics*, University of
Newcastle upon Tyne NE2 4HH, UK) Hepato-
cellular carcinoma (HCC) has been considered
a rare complication of primary biliary cirrhosis
(PBC) unlike most other types of cirrhosis. To
examine whether this apparent rarity is associ-
ated with female sex preponderance character-
istic of PBC, and to examine the possible
contribution of histological cirrhosis to the
development ofHCC a retrospective analysis of
388 patients with PBC was undertaken to
ascertain the comparative risk of developing
HCC according to sex and presence of
advanced histological stage. Three hundred
and fifty patients were female, 38 male. Of
these 284 had stage III or IV disease at diagno-
sis (30 of these were male).
The stage III/IV patients were followed up

for a mean of 65 months (range 1-276, median
55). During follow up 123 (43%) of these
patients died (43% male, 43% female) and 78%
of these deaths were liver related. Twelve
patients developed HCC, that is 6/254 females
(2 3%) and 6/30 males (20%). None of these 12
had markers of past or present HBV or HCV
infection, none had significant alcohol history.
Four of 12 had stage III histology at the time of
PBC diagnosis, but all four had progressed to
stage IV (true cirrhosis) at the time of tumour
diagnosis. Mean age at diagnosis was 68 years.
All 12 were diagnosed clinically antemortem,
nine had raised serum alpha fetoprotein. HCC
was not found in any of the 104 patients with
histological stage I-II disease.

Logistic regression was used to calculate
odds ratio for the effect of sex in patients with
stage III/IV PBC. Increased risk of developing
HCC if male was 9 7 (adjusted for age) p=
0.001.
Thus although PBC has been associated with

low risk of HCC, this is largely because most
patients are female. Risks in males may be
comparable with alcoholic cirrhosis (without
additional risk factors). the complete absence
of HCC in male or female patients without
cirrhosis confirms the importance of cirrhosis
itself in the causative pathway of HCC.

Transin release by rat lipocytes in primary
culture

S K VYAS, J GENTRY, M J P ARTHUR (University of
Southampton, Southampton, UK) Previous
studies by our group have shown that cultured
hepatic lipocytes synthesise gelatinase A which
degrades native type IV collagens and gelatin.
In this study we investigated their synthesis of
transin a metalloproteinase with specificity
against a broader range of matrix proteins.
Primary cultures of rat hepatic lipocytes were
studied. Zymography of serum free culture
conditioned media showed caseinolytic activity
corresponding to the known glycosylated and
unglycosylated proenzyme forms of transin
(Mr 60 kD and 57 kD). This was inhibited in
the presence ofEDTA but not PMSF or NEM.
Specificity for transin was shown by western
blotting of lipocyte conditioned serum free
medium against a polyclonal anti-transin rabbit
antiserum. Continued protein activity was seen
in 3, 7, 14, and 21 day cultures by zymography
but quantitatively, net '4C-casein degradation
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(per pg DNA) was reduced sevenfold in pro-
longed culture probably due to the coexpres-
sion of tissue inhibitors of metalloproteinases
(TIMPs). In conclusion, we have shown that
cultured rat lipocytes release net transin
activity during the early proliferative phase of
lipocyte culture. This may contribute to the
remodelling of the ECM during lipocyte pro-
liferation in response to hepatic injury, favour-
ing the accumulation of fibrillar proteins that
occurs in liver fibrosis.

Analysis of DNA repair in cirrhosis of
different aetiologies

J D COLLIER, G N MAJOR, A D BURT*, M F
BASSENDINE (Departments of Medicine and

Pathology*, University ofNezvcastle Upon Tyne,
NE2 4HH) 06-methylguanine DNA methyl-
transferase (06-MT) repairs the promutagenic
DNA base lesion 06-methylguanine, which
results from exposure to environmental
alkylating agents. Failure to repair 06-methyl-
guanine results in a G to A mutation capable of
activating oncogenes and inactivating tumour
suppressor genes. In a preliminary study we
have shown levels of06-MT are low in cirrhosis
suggesting one mechanism for cirrhosis being a
risk factor for hepatocellular carcinoma
(HCC).' The comparative risk of developing
HCC is related to the aetiology of the underly-
ing cirrhosis; the aim of this study was to
measure 06-MT levels in cirrhosis of different
aetiologies (n= 39) to find out if it accounts for
these differences.

Mean (SD) enzyme levels (in fmol/mg
protein) were lower in alcoholic cirrhosis (836
(314); n= 16) viral (hepatitis B and C) cirrhosis
(827 (481); n=9), and autoimmune cirrhosis
(1101 (346); n= 14) compared with normal liver
(2364 (222); n=5). Within the subgroups of
cirrhosis, however, a difference was only seen
when comparing the alcohol and autoimmune
group (p=0038).

These findings confirm preliminary results
of low levels of 06-MT in cirrhosis particularly
alcoholic cirrhosis and lend support to in vitro
studies showing alcohol and its metabolite
acetaldehyde inhibit 06-MT, but they do not
account for the increased risk of HCC in
cirrhpsis of viral aetiology.

1 Collier et al. Lancet 1993; 341: 207-8.
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