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THE E1FPECI`S OFSUPPLEMENTAL OXYGEN ON CARDIAC
RHYTHM DURING GASTROSCOPY: A RANDOMISED
CONTROLLED DOUBLE BLIND TRIAL
TEBowlig. CiJHadiminas. RI& -PoLwon JHHarmn
Department of Gastoenterology, St Mary's Hospital, L1ndon

Cardiac afrhythmias have been observed during gastroscoy, and
it has been suggested that the hypoxia induced dunng the procedure
is a causal factor.

Medhods: 103 patients over 60 years at routine gastrosoy were
randomised to receive either supplemental oxygen or air at 2 /mim
during the edure. Pulse, blood pressure, oxygen saturation and
ECG were mohitored before, during and for one hour after the
g y-

Resuts: Abnorma' EC.G's were seen in th:re cn air/oxygcn in
94%/88% before, 77%/68% during and 92%/90% after
gastrscopy. Most arrhytuihas recorded were supraventricular
(SVE) and ventricular ectopics (VE), but there were other
arrhythmias seen. Both VE and ST segment chane occred
equally within the two groups. SVE were seen in sgnificantly
more patients during gastroscopy (p < 0.05) in those receiving air
(49%) than in those receiving oxygen (30%). However, their
frequency when present was similar both in the oxygen and air
groups, and between the three monitored periods. Although
supplemental oxygen during- gastroscopy improved oxygen
saturation significantly by 3.6% (p < 0.001; 95% confidence
intervals for the difference between the means: 2.9-4.7), there was
no correlation between oxygen saturation or its rise and any ECG
changes. Similarly there was no relationship between the incidence
of arrhytmas or ST segment change and patient charactenstics,
such as age or cardiopulmonary history.

Condcuion: ECG abnormalities are common in patients over 60,
but this study found no evidence that they are induced by
gastrscopy. Supplemental oxygen increases oxygen saturation but
does not reduce the incidence of cardiac arryhtmias or ST segment
._h rl_flU_
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HEPATITIS C IN A RENAL DIALYSIS CENTRE
A P Catterall, M Conway, E Brown, J R Curtis, J C Coleman,
I M Murray-Lyon
Charing Cross Hospital, London

Non-A non-B hepatitis has often been reported in
dialysis units. The recent cloning of the hepatitis C
genome and subsequent development of antibody assays has
allowed an assessment of the prevalence of hepatitis C
infection and possible predisposing factors.

37 out of 343 (10.8%) patients at our renal dialysis
centre were anti-HCV positive by a 1st.generation assay
(ELISA Ortho/Chiron) and confirmed in 35 (10.2%) with a 2n
generation test (UBI New York). Anti-HCV positivity was
significantly associated with: duration of end stage renal
failure (p<0.0001); quantity of blood transfused -(p<0.002);
duration of hospital haemodialysis (p:0.0001); duration
with a functional renal transplant (p=0.039); and amino-
transferase levels (p<0.0001). Stepwise logistic regres-
sion determined the following variables to be independent
risk factors: duration of end stage renal failure with a
relative risk of 34.3 for 5-9 years and 87.4 when the
duration was in excess of 10 years; transplantation for
less than 1 year (relative risk of 5.0); transfusion in
excess of 50 units of blood (relative risk of 11.6).
Clinical assessment of anti-HCV positive patients revealed
peripheral signs of chronic liver disease in 40% hepato-
megaly in 24% and splenomegaly in 9%.

These results indicate that in agreement with other
European and North American data, hepatitis C is common in
the dialysis unit at our hospital. This result contrasts
with low prevalence rates reported from other dialysis
populations in the UK. Anti-HCV positivity is common with
increasing duration of end stage renal failure and possible
modes of transmission include blood transfusion and renal
transplantation. This adds further support for routine
screening of blood donors and possibly organ donors.

F211

VAGAL DYSFUNCTION AND IMPAIRED SODIUM AND WATER
EXCRETION IN CIRRHOSIS.
*T. Hendickse D.R. ri* Department of
Medicine and Pharmacology, University of
Sheffield, U.K.

In order to determine the effect of vagal
dysfunction on fluid balance in cirrhosis we
examined 11 cirrhotics '( 7-Alcoholic , 2 Primary
biliary cirrhosis , 2 Others ; 7 Childs A, 4
Childs B ) using cardiovascular reflex (CVS)
tests and evaluated the response to a standard
20 ml/kg water load.

Cirrhotics with vagal dysfunction (n = 6) had
a significantly impaired diuresis and urinary
sodium excretion compared to those with normal
autonomic tests (n = 5): mean % excretion of
water load after 5 hrs 67.8 % vs 109.2%, p <
0.008 ; mean 5 hr sodium excretion 32.3 vs 69.4
mmol, p< 0.05 . The % water excretion correlated
with the number of abnormal CVS-tests (r= -0.669
p < 0.02 ) and urinary sodium excretion
correlated with the heart rate response to
intravenous atropine ( r = 0.75 p < 0.02 ) and
to deep breathing ( r 00.74 p < 0.013 ) . Renal
and hepatic function and the change in atrial
natriuretic peptide was similar between the two
groups ; however, vagal dysfunction was
associated with a significantly elevated plasma
noradrenaline ( mean at 5 hrs 3.49 vs 1.83
Pmol/ml , p < 0.003 ), vasopressin (mean at 2
hrs 0.63 vs 0.23 pmol/l, p < 0.05 ) and renin
mean at 5 hrs 2.27 vs 0.74 ng/ml/h, p < 0.05).
These results indicate that cirrhotics with

vagal dysfunction have impaired sodium and water
excretion associated with disturbances in the
major vasoactive neurohumoral systems..

F212

INCREASED INTERLEUKIN-1 AND INTERLEUKIN-6
PRODUCTION IN PATIENTS WITH CHRONIC
ALCOHOLIC LIVER DISEASE
G Mousoulis. M Z Maziam, H J F Hodgson
RPMS, Hammersmith Hospital, Du Cane Road, London

Interleukin-1 and interlcukin-6 are monokines released
into the circulation and have been found to possess a
variety of biologic functions such as inducing an elevation
in temperature. Interleukin-6 is also a major inducer of B
cell differentiation and stimulates the production of
immunoglobulin.

We investigated spontaneous and lipopolysaccharide-
induced interleukin-1o(IL- I 0) and interleukin-6(IL-6)
production by peripheral blood monocytes in 10 patients
with chronic alcoholic liver disease and 10 normal
controls. Spontaneous production of IL-1p and IL-6 were
not different in chronic alcoholic liver disease (436.2 ±.
253.2 and 2545.9 i 817.8 pg/ml respectively) compared to
healthy controls (132.9 + 75.7 and 1201.1 + 287.7 pg/ml
respectively; p>O.05). However, lipopolysaccharide-
stimulated monocytes of patients with chronic alcoholic
liver disease generate significantly more IL-l p and IL-6
(29098.5 t 7532.2 and 5854.1 + 1609.5 pg/ml respectively)
than healthy controls (6416.6 + 2437.5 and 2609.9 + 326.5
pg/mi respectively; p<O.OS).

Increased production of cytokines may play a role in the
pathogenesis. and might lead to perpetuation and
decompensation of the underlying chronic alcoholic liver
disease. It may also explain clinical features such as
hypergammaglobulinaemia, susceptibility to sepsis and
fever even in the -abscnce of infection.
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HUMAN HEPATIC LIPOCYTES SECRETE TIMP-1: IMPLICATIONS
FOR REGULATION OF MATRIX DEGRADATION IN LIVER.
MJP Arthur, JP 1redale,i GMurhv, RLM Hemba, SL Friedman.
Medicine II, University of Southampton; Strangeways Lab, Cambridge;
Liver Center Lab, San Francisco, USA.

Hepatic lipocytes play an important role in liver fibrosis both via
synthesis of collagens and the secretion of matrix metalloproteinases
(collagenases). In the extracellular space, the activity of these enzymes is
regulated by specific inhibitors such as tissue inhibitor of
metalloproteinases-l (TIMP- I), which has not previously been described
in liver. In this study we describe secretion of TIMP- l by cultured human
hepatic lipocytes.

Hepatic lipocytes were isolated from normal human donor liver by
pronase/collagenase perfusion (Hepatology 12:908) and maintained for 1-2
weeks in primary culture.

TIMP- 1 gene expression was demonstrated by northern analysis of total
lipocyte RNA using a cDNA probe for human TIMP- l which revealed the
expected 0.9kB signal. Immunoreactive TIMP- was localized to cultured
lipocytes and secretion into medium confirmed by ELISA; lipocytes
secreted 173±74, mean+SD, ng TIMP-1/106 cells/24hrs, n-S (blank
medium, Ong). Cycloheximide (l0pg/ml) inhibited TIMP-1 secretion by
>95%. Functional inhibitory activity of secreted TIMP- was confirmed
by:

l) reverse zymography which demonstrated an inhibitor of
appropriate molecular size (Mr 28kD) for TIMP- 1, and

2) separation of TIMP- I from metalloproteinases by gelatin-
sepharose chromatography of lipocyte medium, which resulted in
a 20-fold increase in detectable metalloproteinase activity. This
was re-inhibited (69%) by adding back fractions that contained
TIMP- l.

Our findings indicate that human lipocytes express the gene for TIMP- I

and secrete this biologically active inhibitor at a functionally important
level. We suggest that secretion of TIMP- l by lipocytes in diseased liver
may, by preventing degradation of excess collagens and other matrix
proteins, promote progression of liver fibrosis.

IN SITU HYBRIDISATION STUDIES OF RAT LIVER AFTER
CHEMICAL DAMAGE UVER CONFIRMS EXPRESSION OF
mRNA FOR HEPATOCYTE GROWTH FACTOR
Y.Wang, A.C Selden, H.J.F. Hodgson Dept. of Medicine,
Hammersmith Hospital, Royal Postgraduate Medical School,
London W12 ONN

The regenerative response to hepatic damage is associated with the
presence in the circulation of Hepatocyte Growth Factor (HGF), but
the source of this factor is contcntious. Histochemical studies have
suggested an extrahepatic origin, whilst RNA studies indicate
generation of the growth factor within the livcr.
We prepared an antisense riboprobe for HGF by insertion of a

569 bp cDNA to the beta chain of HGF into a blucscribc vector in
the T3-polymerasc orientation, and performed in situ hybridisation
on nonnal and injured rat liver. Rats were gavaged with 0.4ml
carbon tetrachloride (CC14) per 100gm body wcight 1:1 with olive
oil, 10 and 24h before sacrifice. Control rats reccived olive oil.
Negative controls were a 17-sense riboprobe for HGF and a T3-
antisense probe for an approx. 600bp segment of the bluescribe
vector alone. As a positive control for HGF synthesis the MRC-5
fibroblast cell line was investigated.

Riboprobes were preparcd by in vitro transcription in the
presence of 32P- aCTP and unlabellcd ATP. GTP and UTP.
Hybridization with 0.Sng/ul radiolabelled riboprobe was at 42'C,
in 50% formamidc for 16-20h. Slides were washed in 2xSSC,
0.1%SDS (4x5 min. RT), followed by (Y.-lxSSC, 0.1% SDS
(2x10min.). Slides coated with photographic emulsion wcrc exposed
for Sd at 4'C,

CCl4 treated rats showcd clcar ccllulir localisation of the HGF
antisense probe, with up to 10-fold incrcases over control liver.
The results demonstrate that after CC14 damage, HGF is generated
within the liver, although extrahepatic sources may also contribute.

FURTHER CHARACTERISATION OF THE INHIBITORY
GROWTH FACTOR FROM REGENERATING NON-
PARENCHYMAL LIVER CELLS
AC Woodman AC Seld_la HJF Hodgson

Dept. of Medicine, Royal Postgraduate Medical School, London
W12 ONN, U.K.

We have investigated the size, physical stability and mode of
action of the powerful inhibitor of in vitro hepatocyte response to
mitogens that is released from cultures of rat hepatic non-

parenchymal cells taken 24h after partial hepatectomy.
Non-parenchymal cells were prepared by collagenase perfusion

24 h after 70'# hepatectomy. Cells were cultured for 24 hr, and
conditioned medium obtained. After gel filtration this yielded
active fractions (C-CM) capable of inhibiting (>98%) the response
of primary cultures of hepatocytes to EGF, TGF-alpha and
Hepatocyte growth factor. C-CM has no cytotoxic effect on
hepatocytes (viability 88.1% after '24h with, 89% without C-CM,
trypan blue exclusion) and does not affect basal hepatocyte protein
synthesis (27.6 t 4.1% with vs 28.8 ± 2.1% without, dpm
incorporated from 3-H labelled amino acids over 24 h). The factor
is fairly heat stable (Hepatocyte proliferation in response to EGF
109648 ± 5287 SEM dpm 3-H thymidine incorporationl20,000
hepatocytes, falling to 15845 ± 2431 with C-CM treated 56'C for
30 min, but only to 27903 ± 2561 with C-CM treated at 100TC for
2 min, and unaffected by C-CM treated 100 c for 10 min).

After SDS-PAGE of C-CM, inhibitory activity was eluted in a
narrow band of 14-17 kd, and was unaffected by blocking antisera
to TGF-beta, IL-1, IL-6 or TNF. This novel inhibitor may be the
physiological regulator of hepatocyte proliferation when liver
damage has occured.

ORTHOTOPIC LIVER TRANSPLANTATION FOR HEPATIC COMPLICATIONS
OF WILSON'S DISEASE

N. Rela. N. Heaton. R. Mondracon. V. Vouaas. J O'Grady.
G. Mieli-Veraani. A. Mowat. R. Williams. K.C.Tan.

Department of Liver Transplantation Surgery and The
Institute of Liver Studies, King's College Hospital,
London.

Wilson's disease (WD) is an autosomal recessive disorder of
copper metabolism which results in an excessive
accumulation of copper in the central nervous system,
liver, kidneys and-eyes.

The commonest presentation is with neurological
manifestations. Acute or chronic hepatitis and fulmihant
hepatic failure (FHF) are unusual and occur predominantly
in young adults. Presentation with haemolytic anaemia,
haematuria, smenorrhoea and munculoskeletal symptoms are
uncommon. Neurological sequelae usually respond to the
chelating agent penicillamine.

Eleven patients (4 male and 7 female, mean age 21
years, range 8-33 years) have undergone orthotopic liver
transplantation (OLT) for WD. Nine patients presented with
FHF and 2 with chronic liver disease. Kayser-Fleischer
rings were present in 7 patients and serum copper levels
were elevated in 8 patients. At presentation 5 patients
had evidence of significant haemolysis. Investigations
included bilirubin mean 340amol/1, range 54-885mmol/l; AST
mean 148iu/1, range 32-400iu/l; prothrombin ratio mean 4.5,
range 1. 3 to 14. 0. All 9 patients with FHF had significant
renal impairment. Penicillamine was tried in 3 patients
with disappointing results.

Eight patients (72.7%) survive a median follow up of
9 months. 3 patients died, 2 from multi-organ failure and
sepsis in the postoperative period and one from B cell
lymphoma 7 months post-transplant. Postoperative
complications included acute rejection (4), cholangitis (1)
and hepatic artery stenosis (1).

The diagnosis of WD should be considered in all
patients, particularly young adults, presenting with FHF.
These patients do not respond to drug therapy and OLT is
the only currently successful treatment.

S54
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ANTI-THYMOCYTE GLOBUUN AS THE PRIMARY ANTI-
REJECTION AGENT IN LIVER TRANSPLANTATION.
Karatapanis S. Lenzini G. Millar A. Dhillon A. Rolles K. Burroughs
AK
Hepato-biliary and Uver Transplantation Unit and Department of
Histopathology, Royal Free Hospital and School of Medicine
Hampstead, London NW3 20G.

In liver transplantation standard initial immunosuppression is
cycicsporin, corticosteroids and azathioprine. However relative
or absolute contraindications to these drugs are not
uncommon:e.g. renal failure, severe bone disease, leucopenia.
Anti-lymphocyte antibodies have been used to treat acute cellular
rejection but very seldom as a primary agent to prevent rejection.
We have evaluated the efficacy and complications of low dose
anti-thymocyte globulin ( ATG-Merieux ) 2.5 mg/kg in 21
consecutive patients, used immediately after transplantation for
10 days with cydosporin added at day 5. Protocol liver biopsies
were scheduled at days 5, 10, 15, and 25. No rejection was
defined histologically as the complete absence of a cellular portal
infiltrate. Patients were grouped according to their 5 day biopsy;
2 were not evaluable as they died within 5 days. Six patients had
no rejection (5 completed 10 days ATG and 1 stopped at 5 days
due to leuocopenia.) Only 1 had mild rejection after 10 days.
Four patients had only a mild cellular infiltrate, all completed 10
days-2 had further rejection. Nine patients had moderate
rejection-only 4 had completed 10 days ATG, in 3 it was stopped
due to leucopenia (1), severe infection (1) and renal failure (1),
and in only 2 because of histological rejection-7 patients had
further episodes of rejection. Six of 21 patients died- with an
acceptable complication rate- in 2 was death possibly related to
ATG ( 1 viral encephalitis, 1 complications of rejection ).
Leucopenia only occured in 2 patients but thrombocytopenia
and high fever were seen in all. Low dose ATG is effective as
primary and sole initial immunosuppression in liver
transplantation and could be used when standard drugs are
contraindicated.

GLUCOSE INTOLREANCE AND DIABETS NELLITUS IN CIRRHOSIS
Y.T. Kruszynska. D.S. Harry and N. NcIntyr
University Dept of Medicine, Royal Free Hospital School
of Medicine, London NW3 2Q0

Most cirrhotics have impaired oral glucose tolerance.
They generally have severe insulin insensitivity,
increased insulin secretion (fasting and to IV glucose);
enhancement of glucose disposal by hyperglycaemia ("IS")
is normal. It is unclear whether progression to
diabetes, which is 2-4 times more frequent than in the
general population, is due to 1) more marked insulin
insensitivity; 2) impaired insulin secretion;
3) reduced S'; 4) a combination of these mechanisus.
We used the tainimal model' to analyse a 3h IVOT (0.3 g
glucose/kg in 1 sin; tolbutamide 300 mg IV at 20 min)
to assess SO, insulin sensitivity (SI) and insulin
responsas in 12 non-diabetic cirrhotics [CIR] (fasting
blood glucose 4.8 * 0.2 mmol/l), 8 diabetic cirrhotics
[DCIRJ (fasting glucose 7.0 + 0.4 mol/l) and 10 normal
controls [CON] (fasting glucose, 4.7 + 0.1 mol/l).
Fasting insulin levels were higher in cirrhotics (CIR,
29 ± 3, DCIR, 55 + 7, CON, 6 + 1 mU/1, p<0.001).
Cirrhotics had a reduced X. (6-19 sin) (CIR, 1.56 .
0.14, DCIR 0.76 + 0.06, CON, 2.49 + 0.16 min-,'%
p<0.O01). Serum insulin peaked at +3 and +23 sin in CIR
and CON. Both peaks were higher in CIR and showed a
delayed return to basal levels. In DCIR, 1st phase
insulin response to IV glucose was absent; peak insulin
levels after IV tolbutamide were not significantly lower
than.those of CIR. S was reduced in cirrhotics (CIR,
1.11 * 0.24 x1o04, DCiR, 0.33 ± 0.53 x10-4, CON, 4.37 ;
0.53x10-4 min-1 per U.1-1, p<0.001 vs controls). The
difference between CIR and DCIR was not significant. SG
was normal in CIR but 29% lower in DCIR (p<0.05). Overt
diabetes in cirrhosis develops when there is impaired
insulin secretion in addition to insulin insensitivity.
An associated reduction in SG may contribute.

SPLENIC FUNCTION IN ALCOHOLIC LIVER DISEASE

A.F. Muller & PJ. Toghill
University Hospital Nottingham NG7 2UHL

Functional hyposplenism, that is defective splenic function in the
presence of the spleen occurs in a number of medical conditions
including inflatory bowel and coeliac disease. As in patients who
have undergone splenectomy, they are predisposed to infections and
overwhelming sepsis.
The current study assessed splenic function in chronic alcoholics to

see whether functional hyposplenism might be a contributory factor in
their susceptibility to infection.
Splenic function was assessed by counting the number of eryth yte

indentations or pits, representing cellular debris normally removed by
the spleen, using differential interference contrast microscopy (Zeiss
Axiostop). The method correlates well with the assessment of splenic
function by other methods and is easier, quicker and more convenient
than the clearnce of illy labeled red cels.

Forty two padents (its) with alcoholic liver discase (ALD) with a
mean ± SEM age of 1 ± 2 years were studied and compared with 42
age and sex matched controls. Liver biopsy had been perfomjed in 17
pts and confirmed cirrhosis or alcoholic hepatitis. Those pts who had
not had liver biopsic had significantly abnormal liver function tests
and/or ultrsound or isotopic scanning evidence of liver disease. Five
pts had had serious infections. In 2, this was pneumoccoccal, with one
patient dying of fulminant septic a
Mean ± SEM pitted e count in ALD was 2.7 ± 0.4 % (range

0.4 - 14.8 %) compared to 0.7 * 0.07 % (P < 0.001) for the controls.
In the 5 pts who had had infections, 3 had evidence of functional
hyposplenism All patients with evidence of functional hyposplenism
were current heavy drinkers. In 8 'reformed' drinkers, red cell pit
counts were norml.
Functional-hyposplenism is an additional mechanism responsible for

the susceptibility at pts with ALD have to infections. At present it is
unclar whethr this is a toxic effect of alcohol or due to cirrhosis.

HAEMOSTASIS IN CIRRHOSIS EVALUATED BY
THROMBOELASTOGRAPHY.
Osman E. Hutton R. Mcintyre N .Burrouahs AK
Hepatobiliary and Liver Transplantation Unit, Royal Free Hospital
and School of Medicine, Pond Street, London NW3 20G.

Thromboelastography [TEG] is a simple technique which
evaluates both coagulative and fibrinolytic functions of
haemostasis. Its major use has been to monitor blood product
support during liver transplantation, but no study has used it to
assess the multiple haemostatic abnormalities in cirrhosis. We
evaluated 14 controls and 67 patients with TEG and full blood
count, prothrombin and partial thromboplastin times, fibrinogen
and tissue plasminogen activator concentrations. One or more
TEG abnormalities, indicating poor haemostasis(greater than 2
SD of mean control values) were found in 18 of 26 (69%)
alcoholic cirrhotics, 3 of 13 (23%) PBC, and 11 of 12 (91.7%)
non-alcoholic, non-biliary cirrhosis. Hypercoaguability was found
in all 4 PSC patients, 7 of 8 biliary obstruction (pancreatic
cancer) and 1 of 4 HCC. Excluding the malignancies, the major
abnormality was the ma value (normal range 41-57 mm), which
reflects platelet and fibrnogen levels and funcfton, and was
strongly correlated wifth platelet count and fibrinogen (both p
<0.001). Interestingly compared to the 13(24%) with platelet
counts <80 000 the ma was abnormal in 19 (35%), the
difference being due to platelet dysfunction as the fibrinogen
level was normal in all but one of these . The r+k time (reflects
procoagulative factors and tensile strength of the cot) was only
abnormal in 9 (16%), whereas 22(40%) and 41 (74%) had
abnormalities of PT and PTT respectively, and there was no
correlation with these parameters.

This study shows that TEG can detect haemostatic
abnormalities in cirrhosis, with good correlation of the ma with
platelet count and fibrinogen but poor correlation of the r+k time
with PT and PTT. TEG warrants further study to correlate its
abnormalities with clinical features and management of cirrhosis.

SSS
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A PROSPECTIVE RANDOMISED CONTROLLED
CLINICALTRIALCOMPARING SANDOSTATIN (SMS)
AND INJECTION SCLEROTHERAPY IN THE
CONTROL OF ACUTE VARICEAL HAEMORRHAGE:
AN INTERIM REPORT.

SA Jenkins. G. Copeland. A. Kingsnorth & R. Shields
University Department of Surgery, Liverpool, U.K

Recent studies have indicated that somatostatin is a safe
effective treatment for the control of acute variceal
haemorrhage (AVH). Since SMS a synthetic analogue of
somatostatin is relatively inexpensive compared to the
naturally occuring hormone, the aim of this study was to
compare the efficacy of SMS with injection sclerotherapy
(IS) in the control of AVH. Forty consecutive patients
admitted with endoscopically proven severe AVH were
randomised to either IS or a continuous infusion of SMS
(50ug/h) for 48 hours. The aetiology of the portal
hypertension was similar in the two groups as was the
distribution of the patients among the categories of the
Child's classification. Twenty patients received SMS and
twenty IS. Overall control of bleeding was achieved in
18/20 patients receiving SMS and 18/20 patients
randomised to IS (p = 0.70 Fischer's Exact Test). SMS was
equally effective as IS in controlling AVH in patients with
mild, moderate and severe disease and those actively
bleeding at the time of their diagnostic endoscopy.
Mortality was not significantly different between the two
groups of patients. The results of this trial suggest that SMS
is: 1) a safe and effective stop-gap treatment for the control
of AVH and 2) may be as efficacious as IS although at this
stage a type 2 error cannot be excluded.

Mechanisms of secretion and absorption F222-F229
F222

INTERLEUKIN 1 STIMULATES ANION SECRETION IN
MAMMALIAN COLON WardleEpithelial
Membrane Research Centre and Department of Medicine, Hope
Hospital, Salford, Manchester, M6 8HD, U.K

Interleukin 1 may have an important role in the pathophysiology
of diarrhoeal diseases, however, the precise effect of this cytokine
on intestinal secretion has not been established. We therefore
investigated the secretory effect and mechanism of action of
interleukin 1 in mammalian colon. Stripped rat distal colon was
mounted as sheets in modified flux chambers, both surfaces were
bathed in Ringers small bowel buffer. Changes in transmucosal
short circuit current (Isc), potential difference (pxd) and
conductance were measured following the basolateral addition of
interleulin 1 (1015 - 105M), in either chloride free or chloride
containing buffer, in the presence of one of the following: (a) no
additives, (b) indomethacin 105M (cyclooxygenase inhibitor), (c)
ICI 207968 105M (a lipoxygenase inhibitor), (d) combined (b)
and (c), and (e) mepacrse 10 ,M (a phospholipase A2 inhibitor
Interleuldn 1 produced a dose dependent increase in Isc (EC5O
= 2 x 1011M: peak = 47.1 + 4pAcm2) and a modest rise in pd
and conduciance when added to the basolateral, but not the apical
half chamber. The change in Isc was attemnated in the absence
of chloride (47.1 ± 4 v 9.4 ± 1.1 pA.cm2 p<0.001). The Isc was
reducedbypretreatmentwith eitherindomethacinm(cclooxygenase
inhibition) or ICI 207968 (lipoxygenase inhibition (47.1 ± 4 v
23.8 ± 3.4: 37.1 ± 4.4 A.cm2 respectively, p<0.01). Moreover,
combined pretreatment produced a greater fall in Isc (47.1 ± 4 v
15.3 ± 2.9 cm2, p<0.001),:but this was er reduced by
mepacrine inhibition of phospholipase A2 (47.1 v 83 ± 0.8
iiA.cm'2, p<O.OOl).

In conclusion interleukin 1 stimulates chloride secretion in
mammalian colon. This effect is predomIinantly mediated by
arachidonic acid metabolites, however other phospholipase A2
derivatives, in particular platelet activating factor, may also be
implicated.

F223

SEBOTONIN-INDUCED INTESTINAL ELECt LYTE TRANSPORT:
EVIDENCE FOR A CYCLOOXYGENASE-INDEPENDENT PATHWAY IN
RAT DISTAL COLON.
Aiith Siriwardena John M. Kellu (Introduced by M Irving. Division of
General Surgery, Medical College of Virgii Richmond VA.

Prostagladin E2 (PGE2) has been implicated as the mediator of serotonin
(5- induced intestinal secretion. In contrast, other studies have suggested
that the action of5-HT is independent of PGE2. Our hypothesis is that 5-HT-
induced electrolte transport is mediated by a direct action of 5-HT at a
mucosal receptor and is therefore Mdependent of PGE2. To test this, rat
distal colon (n = 7, consecutive series) was excised and mounted in Ussing
flux chambers under short-ircuit conditions. Four chambers were run in
paralel and after equilibration, the following were added to separate
chambers: Indomethacin (IND) 10nM, 14M, 100iuM and no additions (control
chamber) and change in short-circuit current (AI.. in A/cm2) recorded as an
indicator of electrogenic chloride secretion. 100 ,M 5-HT was then added and
5-HT-stimulated AlC examined in the presence ofIND (a 5-HT only chamber
was used as a 'positive control').

AlC in pNcm2 (means +SEM)
... ._ ..... ._...............

5 min 10 mi 20min
Control 0.3± 1.2 -0.9± 1.4 -2.1± 1.5
5-HT 24.6±7.1 38.7±5.9 34.3±5.1
IND 10 nM 3.5±4.8 3.6+4.2 1.4± 1.6
IND 1 uM -3.8+ 1.1 -20.7±6.5 *31.8 86.9
IND 100,uM -13.4±3.9* -39.1 + 10.6* -51.3- 9.8*
5-HT+IND lOnM 29.3±10.5 35.9± 6.4 25.9±3.5
5-HT+IND 1,qM 39.3± 18.2 48.1±6.4 39.8±9.3
5-HT+IND 100 pM 31.0±4.4 47.0±6.7 42.8±7.4
(lp<O.001 vs control, ANOVA; & p= NS 5-HT vs 5-HT+IND,ANOVA).

The results demonstrate that IN inhibits basal transport in a
concentration-dependent manner, suggesting that endogenous eicosanoid
activitycontributes to transport. 5-HT-induced change in I., is NOT inhibited
bypre-incubation with IND, demonstrating that generation ofPGE2 is not the
mechanism by which 5-HT stimulates transport. We conclude that both 5-HT
and endogenous eicosanoids stimulate intestinal electrolyte transport but by
different pathways and that there is a cyclooxygenase-independent pathway
of 5-HT-induced electrolyte transport in this preparation.
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WATE SECRETION DURING GUT ANAPEYLAXIS IS
REVERSED BY S-HYDROXYTRYPTAMINE (5-HT) TE 2
AND 3 RECEPTOR ANTAGONISTS. FH Mourad, ID
OQ'ndlo ,Be gutu, IA Dias, MJG Parg. Dept.
Gastroenterology, St Bartholomew's Hospital, London, UK

Exposure of to specific allergen leads to
marlkd reduction in water and electrolyte absorption. Previously we
have demonstrated that 5-HT3 blockade can party inhibit these
changes. n order to d ine whehr S-H`T2 reepto also play a
role in this process we studied the effects of 5-HT2 as well as S-HT3
blockade using (KIEl) and g (GRA), singly or in
combination, on water flux during gut anaphylaxis.
Hooded Liste rats wereinoculatd ip with0l0pg ovalbumin (OVA)
with alum adjuvant; sensitization was confirmed by specific serum
1gE titres of > 1:8. Intestn water and electrolyte movement was
ssessed at 10 min intrvals by in situ jejunal perfusion, 12 days after

sensitization, either with plasma dectrolyte solution (PES = Na 140,
K 4, Cl 104, HCO3 40mmol/1) or PES+OVA 20mgIl.
Twenty min after exposure to PBIS + OVA, net water scretion was
observed, com d to absorption with PES alone (median
-20#Y/min/g [interquartile range -43 to -S1, n=ll vs 107 [86 to 1131,
n-10; p<0.01). Pre-treatment with KET 200sg/kg se (n=7) or
GRA 300#sg/kg sc (n=8) Paally inhibited the secretory response to
PBS + OVA (18 [11 to 48] and 13 [6 to 32] l; both
p<O.Ol compared to PES + OVA control); simultaneous
adminisrtion of KET and GRA had no additive effect (25 [13.44],
n=l0). Aftr 40 min pefsion withi PBS + OVA, the changes in
water movemet were les pronounced (24 [-3 to 43]) and neither
KE nor GRA had any effcot (KCET 48 [8 to 87], GRA 41 [32 to
83]; NS). Na and Cl movement parallelled that of water .
Thus, the profound water sceion which occr in the early stages
*of intestinal anaphylaxcis is mediated by S-liT2 and S-liT3 pathways.
Other meitr must also play an important role eseially in the
late phase of anaphylaxis.
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