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THE MECHANISM OF ACID-INDUCED DUODENAL MUCOSAL
DAMAGE A Ganer. *AC Hunter, *JM Wile, MO Tanira, R Dib.
SA Bastaki. G Abu-Hjjleh Dept of Pharmacology, Faculty of
Medicine, UAE University, Al Ain, U.A.E and *Dept of Physiology,
Medical School, University of Newcastle upon Tyne, U.K.

We compared mucosal barrier function after exposure of rat
duodenum to 10 mM H+ in the form of HCI, a relatively lipophFlic
acid with a permeant anion, or H2S04, a divalent hydrophilic id
occupying twice the molecular volume (47 cf. 23 A3). Intrinsic anion
permeabilities were determined in purified brush border vesiclel by
measuring changes in scattered light intensity following a hypertonic
solute pulse. The mean (SD) rate constant for SO4/HSO4- was 8a9 ±
0.2 x 10-3 sec-1; Cl- permeability (>10-10 sec-1) was not rate-
limiting for vesicular reswelling. Exposure of duodenal mucosa in vivo
to 10 mM HCI for 10 min caused a reversible increase in junctional
permeability as evideneed by a rise in luminal appearance of the non-
transportable probe 14C-urea (MW 76). Blood-to-lumen urea flux
increased 98 ± 5 % over control 10-20 min after acid exposure then
declined to basal levels comensurate with restitution of epithelial
barrier function. The early phase of HCa-induced superficial injury was
characterised by mucosal uptake of acid leading to a reversible loss of
tight junctional integrity as determined by ultrastructural examination.
Significantly, no evidence of mucosal injury could be discerned by
light microscopic examinaton of the duodenum after brief exposure to
10mM HCI although longer exposure (30 min) or higher concentrations
(25mM) induced villous oedema and eventually cellular desquamaon.
In contrast, exposure to 10 mM H+ in the form of H2S04 for 10 mm
did not influence barrier function and there was no significant change
in the blood to lumen flux of 14C-urea. Cellular acidification aer HCI
could occur by proton uptake as a C17 ion pair via apical membrane
anion carrier proteins combined with non-ionic diffusion of molecular
HCI through the lipid bilayer (10mM HC1, pKa -6, contains -lnM
undissociated acid). The impermeability of S04-- and the much lower
lipophilicity of H2504.would account for the relative lack of toxicity
of this acid.
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H. PYLORI SYNTHESIS OF FAlTY ACIDS FROM GLUCOSE
IN-VITRO. S Khulusi. HA Ahmed, MA Mendall, P Patel and TC
Northfield. Department of Medicine, St.Georges Hospital Medical
School, London, UK.

Introduction: Metabolism of glucose through the pentose-phosphate
pathway has recently been demonstrated in H. pylori. Apart from
pentose production, this pathway also produces reduced co-enzyme II
(NADPH), a fundament requirment for fatty acid synthesis. However,
the ability of H. pylori to synthesise fatty acids frm glucose has not
been demonstrated. We aimed to determine whether H. pylon can
synthesise fatty acids and phospholipids from glucose in liquid culture.
Method: H. pylori 'as incubated in Brucella broth with 10% horse

serum add antibiotic supplement (vancomycin, tnimetorim, cefsulodin
and amphotercin) at 37QC under microaerophilic conditions. 14C-glucose
was added o cultures and incubated for 48hrs. H. pylori were separated
from the culture medium by centrifugation and washing at 24 and 48hrs.
Incorporation of radio labelled glucose was determined by scintillation
counting of the separated H. pylori. Folch extraction was used to isolate
H. pyloni lipid, which was then separated on thin layer chromatography.
Fatty acid and phospholipid bands on chromatograms were visualised by
iodine staining and quantified by scintllation counting.
ResuId: Table shows the incorporation of glucose into H. pylori and

its use in the biosynth;sis of fatty acids and phospholipids at 24 and
48hrs. All units are in umol of glucose/mg of H. pylbri protien.

Incubain peiod Inorpaion of glucose inqoH. pykri:
cel mass faty acids phospholipid

24hr 3.6±0.3 0.13 0.19

48hr 3.3±0.3 0.070.14

Conclus~ions: '4C-glucose is incorporated into H. pyloni and can be
utilized for the biosynthesis of fatty acids and phospholipids. Further
characterization of glucose metabolism may be important in the
development of theraputic agents against H. pylori
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T67

ENDOPROSTHESIS GUIDED NEEDLE-KNIFE PAPILLOTOMY AFTER
BILROTH II GASTRECTOMY. A NEW TECHNIQUE.
H.R. van Buuren'. G.A.J.J. Nbe. M. van BIankertein-.
Department of Hepato-Gastroenterology' and Radcoog, Unversity
Hosptlkal Rotterdam, Dr. M waepe 40, 3015 GD Roterdam The
Nethdards.

Problems with papiliotony contribute to the reported higher failure
rate of ERCP and endoscopJc therapy In patients wth BUroth II
gashectomies. Several technhiueshave been describedinone of
which Is always feasible or successful.

Recently we Itce a new technique which Is especialy
helpful once selctve bil duct canulation has been achieved.
Through the canula a guide-w (0.35 mm) Is Intuced
Intrahepaicaly, and using the same endoscope a tOn (1.8 mm)
endoproshsis is posltoned. After removal of the guide-wire
papilotomy is performed cutting the papilla In the proximal direction
along the prosthesis with a diathermic needle. The intrapapillary part
of the proshesis gradually becomes visible, confirming that the
sphincterotomy is made in the correct direction. The endoprosthesis
is then removed and further terapeutc procedures can be carred
out.

During the last 3 years this technique was attempted in 18 (13
males, mean age 74 yr, range 62488) of the 63 patients with BiiRroth
11 anastomoses who were submitted to ERCP. A forward viewing
endoscop was used in all. In one patint a nasobillary drain was
used as a guide for the papillotomy. In one patient the guide-wire
was withdrawn inadvertentiy and a none-guided needle-knife
sphincterotomy was performed. An adequate papillotomy was
achieved in the other 17 patients. Subsequently it was possible in 3
patlins to intoduce the endoscope into the bile duct and to remove
stones under direct vision. Complications ocurred in one patient who
had signs of retroperitoneal leakage which settled with conservative
treatment within 3 days.
We conclude that in patierts with Billroth 11 gastrectomy

endoprosthesis-guided papillotomy is a new and relatively easy
procedure, which facilitates endoscopic interventions In these
patients. We consider this technique more elegant and safe than
other available techniques and now use it as the standard
papilotomy procedure.

T68

POSSIBLE ROLE OF SEROLOGICAL SCREENING FOR
HELICOBACTER PYLORI IN REDUCING ENDOSCOPY
WORKLOAD. T.C.K.Tham, P.A. O'Connor. N. McLaughlin. D.F.
Hughes. M. eruson. JJ. Crosbie M. Madden S.pts.
of Medicine, Microbiology and Pathology, Aitnagelvin Area Hospital,
Londonderry, N. Ireland, UK.

Investigating all dyspeptic patients with endoscopy would result in
longer waiting lists and a low diagnostic yield. Serological screening
for Helicobacter (H) pylod antibodies has been suggested as a method
to reduce endoscopy worload as the organism is strongly assocated
with duodenal ulcers. We tested the value ofH pylon serology in
reducing this worklod by adopting the strategy of not endoscoping
subjects under the age of 45 who were H pylon negative by serology.

52 subjects aged 45 or less (mean age 35 yrs, range 15-45)
undergoing diagnostic endoscopy for dyspepsia were tested for H
pylori antibodies by enzyme linked immunosorbent assay (ELISA)
using an acid glycine extract of the bacterium (Helico-G, Porton
Cambridge) with a positive cut-off of > 10 units/ml.

18 out of 25 patients with positive endoscopic findings were H
pylon seropositive while 11 out of 27 patients with normal endoscopic
findings were H pylon seronegative. Out of the patients with positive
endoscopic findings 10 had oesophagitis, 6 had duodenitis, 5 had
gastitis, 1 had duodenal ulcer, 1 had Barrett's oesophagus, 1 had
Mallory-Weiss tear and 1 had oesophageal candidiasis. 18 out of the 52
patients (35 %) were H pylori seronegative and out of these, 5 had
oesophagitis and 2 had non-eosive gastitis (7 out of 52 or 13%). All
27 who were seronegative did not have duodenal ulcer disease while 7
out of 25 seropositive patients had duodenal ulcer disease. Thus
serology had a negative predictive value of 100% and a positive
predictive value of 28% for duodenal ulcer disease.

In conclusion, by employing a strategy of endoscoping subjects
under age 45 only if they were Hpylod seropositive would have saved
35% ofendoscopies in the under 45 age group while missing only 13%
of positive endoscopic findings which were minor. Negative serology
has a high predictive value for thie exclusion of duodenal ulcer diseas
while positive serology discriminates poorly for it. Thus serology may
be an effective strategy in screening to reduce endoscopy workload.
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IDENTIFICATION AND ENDOSCOPIC SCREENING OF FIRST
DEGREE RELATIVES (F.D.R.) OF COLORECTAL CANCER
(CR.C.) PATIENTS.
LM. Hunt. P.S. Roonev. K-A. Gifford, RJ. Mascari.JD. Hardcaste
and N.C. Armitage Department of Surgery, University Hospital,
Nottingham. NG7 2UH

Endoscopic screening is recommended for F.D.R. of C.R.C.
patients. To estimate mortality benefit of screening we must (1)
identify those at risk, (2) know compliance and (3) neoplastic yield
of screening. Identifying those at risk through the index patient has
disadvantages. In a single general practice we identified FD.R. of
C.R.C. patients by questionnaire. We assessed compliance,
workload, feasibility and yield of endoscopic screening.

Results:1361 (all 40-75 years on general practice list) received
questionnaire.
1118 (82%) replied. 102 declared a F.D.R. had C.R.C. and were
invited to interview. 23 (23%) did not attend (D.N.A.).
At interview 58' had F.D.R. with C.R.C. In 21 -(20%) cases the
F.D.R. with C.R.C. was refuted or unsdre.
Estimated total identified with F.D.R. with C.R.C. (including 80%
of those who D.N.A. was 76 (7%)). This is the same as index
based studies.

Fifty three individuals were recommended endoscopic screening
(45 at intermediate risk recommended 60 cm flexible sigmoidoscopy
and 8 at high risk recommended colonoscopy).
34 accepted. Overall compliance was 47%
Adenomata were detected in 4 (14%) of those screened.,
Endoscopic costs were low.

Conclusions: A questionnaire effectively identifies those with
F.D.R. with C.R.C. Screening is feasible and relatively cheap.

LENGTH OF BARRE1T'S SEGMENT MAY BE DEPENDENT
ON THE EXTENT OF ORAD TRANSPORT OF THE
REFLUXATE
P. Singh, RH. Taylor, D.G. Colin-Jones
Royal Naval Hospital, Haslar, Gosport, UK and Queen Alexandra
Hospital, Portsmouth, UK

Tw1ety four hour oesophageal pH monitoring was performed in 11
patients with Barrett's oesophagus. Nine of them had simultaneous
two-level pH monitoring with the pH probes at 5 (D) and 10 cm (P)
above the lower oesophageal sphincter (LOS). In one patient only
distal pH monitoring was possible. In another, only the proximal pH-
metry data were available because of electrical failure of the distal
probe.
The median age of the patients was 54 years (range 20-72 years).

There were 9 men. The median length of the Barrett's segment was
6.0 cm (range 3-14 cm). There was significantly greater acid exposure
at the distal level (D) than at the proximal level (P) with the median %
of total, supine and upright times pH <4 being 48.2, 61.0, and 49.0 at
D and 23.2, 23.2, and 21.9 for P (p <0.0001). Linear regression
analysis was done to test association between the length of Barrett's
segment and the degree of oesophageal acid exposure. At the distal
level, only the % of supine time pH <4 had a weakly significant
positive association (r0.635;p=0.048). There was no significant
association with the % of total or upright time pH <4 (r= 0.63; 0.46
and p',.08; 0.175 iespectively). On the other hand, all measures of
acid reflux at the proximal level showed a strong correlation with the
length of Barrett's segment (r-0.846; 0.81; 0.725; and p<0.001; 0.005;
0.018 for the % of times pH <4 for total, supine and upright periods
respectively).
This new observation suggests that the length of the Barrett's

segment may be dependent on the extent of orad transport of the
refluxate.

IS SCREENING FOR BARRETT'S CANCER WORTH IT?
TA Wright** MR Gray**. Al Morris#. IT Gilmore#, HL Smart.*
A ElfistAN Kingsnorth*. Departments of Surgery** and
Gastroenterology, Broadgreen* and Royal Liverpool# Hospitals,
Liverpool.

Screening for Barrett's cancer is controversial due to a large
variation in its reported incidence and lack of evidence that screening
improves its prognosis.
We have reviewed the data from our surveillance program between

1983 and 1992 to assess, the incidence of malignant change, its stage
and its cost. Of 348 patients with Barrett's oesophagus 47 presented
with Barrett's cancer (91% male). 166 patients (65% male,mean age
59.8; 35% female, mean age 72.4) had annual endoscopy and biopsy
for a mean period of 2.8 years. Six patients (5 men) developed cancer
- an incidence of 1 cancer per 59 male and 167 female patient- years
of follow up. All had oesophageal resections. The stages were
compared with 25 consecutively resected age/sex matched
symptomatic patients with Barrett's cancer.
RESULTS SIAGE UNSCREENED SCIEENED

0 1
1.I0 2
IIA 11 2
IEB 3 0
III 3 1
IV 7 0
TOTAL 25 6

The stage in the screened group was significantly better (pi< 0.05).
The cost of detecting one cancer was El 1 016 for men and £27 900
for women.
CONCLUSIONS- 1) Men with Barrett's oesophagus were
significantly younger (p ,0.001) and at.higher risk than women.
2) Screening for Barrett's cancer is justlied due to the high incidence
and earlier stage of tumours detected.
3) The cost of detecting early Barrett's cancer compares well with the
high cost of palliative therapy for more advanced disease.

ALTERED OESOPHAGEAL SENSORY THRESHOLDS IN
PATIENTS WITH SYMPTOMATIC BUT NOT EXCESS
GASTRO-OESOPHAGEAL REFLUX A
DEMONSTRATION OF THE "IRRITABLE OESOPHAGUS".
K.C. Trimble. A. Pryde. R.C. Heading. Department of
Medicine, Royal Infirmary, Edinburgh EH3 9YW.

Ambulatory oesophageal pH monitoring in patients with
symptoms suggestve of g - phageal reflux disease
(GORD) identifies those with excessive oesophageal' acid
exposure, and allows correlaton of symptoms with reflux events.
A sizeable minority of patients stuied however (12% in our
service) demonstraes close correlation of symptoms to episodes
of reflux but has a normal degree of oesophageal acid exposure
(<6% of 23-hour study). We hypothesised that such patients
might have a low threshold for perception of normal reflux
events, akin to abnormalities of viscel sensation found in some
patients with functional, GI disorders. To test this we have
measured the sensory threshold for oesophageal balloon
disteption, in 12 patients with symptoms of GORD, without
oesopagitis,. in whom 23-hour pH monitoring had revealed
normal acid exposure times, but with a >50% correlation of
symptoms with. reflux- events (ie symptom index of 50% or
more), and compared these with.13 healthy volunteer controls.
The patient group demonstrated significantly lower thresholds
both for initial perception of oesophageal distention, and for pain,
compared to controls;.. 7.81±4.41 vs. 11.91±6.31 m.Q ±s.d.1
(p=O.OI), and 10.51±4.11 vs.' 16.5[±6.01 (p=0.003),
respectively. in addition, significantly smaller increments in
balloon volume were required in the patient group to alter the
sensation from a mild perception of distention to that of
discomfort; 2.71±1.71 vs. 4.91±2.91 (p=0.016). Our study
suggests that symptoms in these patients may result from a
heightened perception of normal reflux events, and supports the
concept of an irritable oewophagus" in some patents with reflux
symptoms. Rational therapy for such patients may involve
pharmacological manipulation of visceral sensation, rather than
that of acid secretion or motility.
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SENSITISATION AND PHOTODYNAMIC THERAPY FOR
OESOPHAGEAL, DUODENAL AND COLORECTAL TUMOURS
WITH THE NEW PHOTOSENSITISER - 5 AMINOLAEVULINIC
ACID
J Regula. AJ MacRobert. GA Buonaccorsi. SM Thorpe. GM Spencer.
SG Bown. National Medical Laser Centre, University College London,
London WC1E 6JJ, United Kingdom

Photodynamic therapy (PDT) is a non thermal technique for
producing localised tissue necrosis with light after systemic
administration of a photosensitising agent. In the gastrointestinal tract, it
has the major advantage that full thickness effects heal well and do not
lead to perforation. 5 aminolaevulinic acid (ALA) induces endogenous
production of the photosensitiser - protoporphyrin IX (PPIX)
predominantly in tumour and normal mucosa. It is eliminated from the
body in 24-48 hours in contrast to haematoporphyrin derivative, which
leaves patients sensitive to sunlight for weeks. Fourteen patients (10
males, 4 females) with a median age of 76 years (range; 38-89) had
oesophageal (4 patients), duodenal (4 patients) or colorectal tumours (7
patients). There were 11 carcinomas and 4 with adenomas - one patielnts
had familial polyposis coli with both duodenal and rectal adenomas.
Patients were given 30-60 mg/kg ALA orally and biopsies of tumour
and normal mucosa taken 6 hours later. They stayed in subdued lighting
for 24 hours after ALA. The specimens were examined by fluorescence
microscopy with digital quantification to give tissue levels of
photosensitiser. Three patients were given a second dose of ALA a few
weeks later and their tumours were treated with red light (628 nm) fromil
a gold vapour laser (50-100J). After 30mg/kg ALA the highest
fluorescence levels were detected in the duodenum (tumour and normal
mucosa median values in counts per pixel: 128 and 106). Slightly lower
levels were observed in the oesophagus (104 and 88) but the lowest
were in the large bowel (11 and 8). Doubling the dose of ALA in
patients with colorectal tumours gave results similar to those in patients
with upper gastrointestinal tumours and improved the tumour: normal
mucosa ratio to 4:1 (116:34). The treated patients (oesophagus -2,
rectum -1) showed superficial necrosis in the areas (normal and tumour)
exposed to laser light. 6 patients had transient rises in serum aspartate
aminotransferases, 2 mild skin photosensitivity on the second day and
2 mild transient nausea and headache. We conclude that after oral ALA,
photosensitiser levels are higher in duoden4m and oesophagus thani in
the large bowel and that application of up to 100J of red light results in
superficial mucosal necrosis. This has considerable potential for treattinig
small tumours and areas of dysplasia as in Barretts oesophagLus.

OESOPHAGEAL METALLIC STENTS: A PRELIMINARY REPORT
ON 64 CASES.
Fregonese Diego, M.D., Di Toma Francesco, M.D.(*) (introduced by
MJG Farhing)
3A Dept. of Surgey and (*) 3A Dept. of Radiology - Regional Genral
Hospital ofTreviso - 31100 Treviso, Italy.

We report about the implantation a metallic stent in 64 patients with
oesophageal carcinoma (34 cases) or oesophageal compression by a
thoracical mass (21 cases). In 44 cases the stricture was in the middle or
the lower oesophagus, while in 20 cases the stricture was located in the
cardia region (gastric denoc inomas). We uted two types of device:
vascular metallic autoexplandable stents (Wallstept@) in 34 caes, and
metallic tubular steme_s..i Ne 34a.balla Mo4&t was --Wesed
the most part of the autoexplandable stents in the o s
compressions. We prefer use the dilatable stents in the long carcnomas.
All the attempts were successful, and the patients could. eat a soft diet the
day -after the procedure. We observed 4 complications (6.5%): 2 stent
dislocation (the day after the positioning procedure), I severe bleeding (a
week after the insertion of i dilatable stent) and I tracheo-oesophageal
fistula a month after the insertion of an autoexplandable stent. This last
patient ied for the pation (overall mortality of 1.5%). In the-foliow-
up period (a range from two to 11 months) we bserved only two stent
occlusions (3.1% on 64 cases) by carcinoma overgrowth thrugh the
metallic mesh. In these cases a laser tratment was completely successful,
and thq patients were able to restart a soft diet. In conclusion the metallic
stents appear to be a good paliative -treatment for the oesophageal
malignant strictures, with a low complication rate. The neoplastic growth
insidethe metallic mesh does not appear a real problem.

COST AND EFFICACY OF THROUGH ' SCOPE BALLOON
DILATATION OF OESOPHAGEAL1 STRICTURES - AN
AUDIT OF FIVE YEARS EXPERIENCE IN A DISTRICT
GENERAL HOSPITAL. P.D.Mullins, G. R. Youngs .

Department of Gastroenterology, Countess of
Chester Hospital, Chester CH2 1 BQ

The cost and efficacy of guide wire balloon
dilatation of oesophageal strictures has been
questioned but since the introduction of
through 'scope balloons in 1987 they have been
the instruments of choice in our unit. We
have audited mortality, morbidity, efficacy
and cost of the procedure over a five year
period in 59 patients: peptic stricture (n=
41), malignant stricture (n=15) and post
sclerotherapy stricture (n=3). We used Hobbs
(12,16,18, and 20 mm diameter) and Rigiflex
(25 mm diameter) balloons, each 8 ams long.

One patient with malignant stricture
perforated and died following balloon
dilatation. Two subjects (one peptic, one

malignant) recovered after conservative
treatment of perforation. The peptic
strictu-re subjects attended for dilatation:
once (n=25), twice (n=8), thrice (n=6), and

four times (n=2). Follow up (4 to 54 months)
shows the majority have minor or no dysphagia
providing they continue longterm omeprazole.
Only five subjects with benign strictures

needed additional bouginage. Seventeen

balloons have been required of which five are

still in use. Overall each balloon has

survived a median of 12 patient-treatments
although this improved to a median of 21 in

the latter part of the study period. On

average 1.5 balloons (of different sizes)were
used per patient visit. The cost of balloons

per visit over the five years is £32.
Through 'scope balloon dilatation of

oesophageal strictures is acceptably safe,
simple to perform, and cost effective.

A COMPARISON OF OMEPRAZOLE AND RANITIDINE IN THE
PREVENION OF RECURRtEE OF OESOPHAGEAL STICTURE
P.M. Smith, G.D. Kerr, R. Cockel, B.A. Ross, C.M. Bate,
P. Brown, M.W. Dronfi.eld J.R.B. Green, W.S. Hislop,
A. Theodossi, R.J. McFarland, D.A. Watts, M.D. Taylor,
P.D.I. Richardson and the RESTORE investigator groupc
Gastroenterology units in Penarth, Shrewsbury, Selly Oak,
Norwich, Wigan, Telford, Peterborough, Stoke, Glasgow,
Croydon, Belfast and Astra Pharmaceuticals Ltd., Kings
Langley.

Omeprazole 20mg once daily is effective in the treat-
ment of gastro-oesophageal reflux disease (GORD) : this
study was designed to assess whether omeprazole treatment
reduces the recurrence of oesophageal strictures compli-
cating GORD. We randomised 366 patients with oesophageal
stricture to either omeprazole 2Ong o.m. or ranitidine
150mg b.d. for 1 year following dilatation to 12-18mn
(36-54FG). Subsequent endoscopy and dilatations were
performed whenever clinically indicated and endoscopy on
completion of treatment. Symptoms were assessed at clinic
visits every 3 monthn.

Fewer patients on omeprazole-required re-dilatation,
compared to those on ranitidine (49/143 (34%) vs 78/143
(55%), p=0.001), the time to re-dilatation was longer
(life-table analysis, p<0.001; see Figure), and patients
in the omeprazole group required fewer re-dilatations
(mean 0.04 per month vs 0.09 per month, p<0.01). On
completion, symptom relief favoured omeprazole over
ranitidine with 91/139 (65%) vs 52/122 (43%) asymptomatic
(p<O.OOl).

,, e = meprazo 20 m
"

I: --aRnitdns 150 mg-b.d.

p<0.001

H..

This study shows that omeprazole is more effective
than ranitidine in providing symptom relief and reducing
the need for repeat dilatations in oesophageal stricture.
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Liver: Portal hypertension T77-T82
T77

NITRIC OXIDE AND THE HAEMODYNAMIC CHANGES IN LIVER
FAILURE.
R.E.A. Smith. 5J.R. McPeake. A.E.S. Gimson. J.F. Martin.
*Roger Williams. S. Moncada. Dept of Medicine and *Institute of
ULver Studies, King's College School of Medicine and Dentistry,
London SE5 9RS, UK.

Liver failure is characterised by arterial vasodilatation and
reduced sensitivity to vasoconstrictors. Nitric oxide (NO),
synthesised by an inducible NO synthase, has been implicated in
pathological vasodilatation. Hepatic arterial rings were obtained
from donors and recipients at liver transplantation. Dose-response
curves to phenylephrine (PhE, 109 - 3x106) were obtained and
repeated in the presence or absence of L-NMMA (N0-monomethyl-
L-arginine,104M), an inhibitor of NO synthase. Nineteen rings
were obtained from 7 donors (ring diameter 4.1 0.4 mm (mean
+ SEM), patient age 44.6 4.5 years) and 25 rings from 9
recipients (diameter 2.7 ± 0.3 mm, age 38.9 ± 5.5 years).
Recipients were vasodilated, systemic vascular resistance index
826.9 ± 160.5 dyn.sec/cmr.m2. All rings contracted to PhE but
the recipient response was shifted to the right of the donor
response and achieved a lower peak developed tension. At 3x10
5M PhE the donor artery increased tension by 5.6 ± 0.9g and the
recipient artery by 2.3 ± 0.8g. L-NMMA had no effect on the PhE
response in donor artery but increased the response of recipient
artery by 131 ± 39% at 3x106M PhE. Rings from both groups
did not relax to acetylcholine after contraction with PhE but
relaxed to glyceryl trinitrate.

In conclusion, hepatic artery from patients with liver failure is
resistant to vasoconstriction probably due to NO synthesis in its
smooth muscle layer. This may contribute to the haemodynamic
changes in liver failure.

T78

MEASUREMENT OF OESOPHAGEAL VARICEAL PRESSURE
USING A NOVEL ENDOSCOPIC PROBE. D WILLIAMS. R
ARNOLD. P ROBINSON, DC GLEESON. AG JOHNSON. Dept
of Medicine and Surgery, Royal Hallamshire
Hospital, Glossop Rd, Sheffield SlO 2JF.

Variceal pressure has been measured
noninvasively by the attachment of a
pressure-sensiti-ve gauge to an endoscope. This
avoids the hazards of direc t puncture pressure
measurements but prevents thera.peutic manoeuvres.
A novel probe was designed to pass down the
biopsy channel of an endoscope to measure
intravariceal pressure nonirivasively by the
technique of tonometry. In vitro studies using a
con'.e'; model va rix confirmed intravariceal
pressures of 10-GOmmHg could be measured
inderpendent of wali thickness with a .5X error due
t-o the force and angle of applic'aLion. In vivo,
tht, tonometer was -al oiated against our standlard
sc1erotherar:,-rf;c-t1lle manometer to assess varix.
patency in 16 pai ients uindergoing sclerotherapy.
lhe ton')meter was appllied untler direct vision 6
times to eal. varin' andi to the- nonvariceal wall.
The operator decided patency if pressures were
below 3Ommlig (thlte lowest range of nonvariecai
wal Dressures). Then a solerothe-rapy needle
at tac he (d to a perfused manomet-r system was
insert ed into eat-rl varis. 'Ihe ne-edle was
po1itiorne(l to record the lowest. pressu-ee profile
f l uc tua t. i ng w i th' rfe.spr i r-a t ion dleno t i rig pa t enc i f
b)el ow 50irrmll. 1 h tomometor wasa-, onlt able to
measure 21 of 2'2 (75% vs nee(dle = 0!74%) ident ified
vari es dJuE to (dliffic(-ltyt wth uorrpet
app Iication. ie tnosme ier app I i d t.o he
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MEASURZMENT OF HEPATIC FUNCTION, FLOW AND SHUNTING
7affray B5* Anoerson WJ. Anderson JR. Baxter JN

University Department of Surgery, Glasgow Royal Infirmary
and *Royal Hospital for Sick Children Edinburgh

Galactose is usel as a capacity limited functional test in
a dose of 0.5g/kg. It may also be used to assets
"nutritive" liver blood flow as an iv infusion of
40mg/kg/min. We have developed a technique of measuring
porto-systemic shunting using the systemic availability
(SA) of low dose oral (50mg/kg) galactose, and assess the
relationship between the three measurements.
methods
22 stable cirrhotics, 2 non-cirrhotic portal
hypertensives, and 7 normal controls were studied.
Galactose excretion capacity (GEC) was measured in the
standard fashion with O.5g/kg iv dose. Galactose
clearance was calculated as: Rate of Infusion

Steady state Conc.
SA was calculated as: Oral dose * Clearance

AUCoral
Statistical comparisons were with the Mann-Whitney test.
Results (Results are mean(SEM))
Cirrhotics had significantly lower GEC than normals or
non-cirrhotic portal hypertensives and lower clearance
than normals. (GEC cirrhotics 4.33mg/kg/min(0.24),
non-cirrhotic hypertensive 7.65 (0.01) p-0.025, normal
6.92 (0.69)p-0.003) (Clearance cirrhotics 1.091/min
(0.13), non-cirrhotic hypertensive 1.9 (0.18)p-0.07,
normals 3.18 (0.5)p-0.0034). SA was significantly higher
in cirrhotics than the other groups. SA cirrhotics-53.82%
(5.68), non cirrhotic hypertensive 5.89% (3.02) p-0.025,
normals 8.48% (2.44)p-0.0021). In the cirrhotics SA did
not correla e with either GEC(R -0.05) or
clearance(R -0.01), nor did GEC correlate with
clearance(R -0.12).
Conclusions
Use of the three galactose functional tests allows
calculation of hepatocyte function, flow and shunting
non-invasively using only one assay. The variables appear
to be independent of each other, and are each abnormal in
cirrhotics.

THE ACUTE AND CHRONIC ACTION OF 1 0 MG AND 40 MG
ISOSORBME-5-MC(ITRATE ON AZYGOS BLOOD FL0W AND PCRTAL
lR B~~JRE IN PATIENTS WrI AIHLIC ClRRDISIS.

A L Jones, N D C Finlayson, P C Hayes,
Liver Research Laboratories, Royal Infirmary of Edinburgh,
Edinburgh, EH3 9YW.

Isosorbide-5-mxonnitrate (Is-5-Mn) has been shown to
reduce portal pressure and oollateral flow in cirrhosis
but the most effective dose and possibility of tolerance
with chronic use remain to be evaluated.

In 12 patients (4 Child's A, 3 B, 5 C) portal pressure
(HVPG in maHg), azygos blood flow (AzBF in ml,min,) and
liver blood flow (ELBF in ml,min using indocyanine green)
were estimated before and 1 hour after administration of
10 or 40 mg Is-5-Mn orally and again after 4 weeks bd
treatment with an 18 hour nitrate-free interval prior to
retesting. Results are shown in the table (* =
significant difference at 95% level from the pre-treatment
value); 10 mg Is-S-Mn 40 mg Is-5-Mn

Initial 1 month Initial 1 month
Time 0 60 0 60 0 60 0 60
HR 74 78 75 76 79 89* 91* 94*
MABP 91 90.5 90.8 87.4 95.7 90.5* 90.3*91*
WHVP 26 20* 20* 18.5* 22.8 21.2 18.8*18.5*
FHVP 6.2 6.5 8.3* 7.7* 6.7 6.3 6.3 7.5*
HVPG 19.8 13.5* 10* 10.8* 16.2 14.8* 12.8*11.0*
AzBe 523 418* 363* 534 644 566* 194* 217*
EW 1342 1451 1329 1330 1362 1181* 1308 1267
10 mg Is-5-Mn had little effect on blood pressure or

heart rate whereas 40 mg led to increased heart rate and
reduced blood pressure. Both 10 and 40 mg Is-5-Mn reduced
HVPG largely through reduction of WHVP and this was
maintained with chronic nitrate use i.e. no tolerance.

AzBF fell with acute treatment with both 10 and 40 mg
Is-5-Mn. With chronic therapy (prage) the reduction
in AzBF was more marked without adversely affecting ELBF.
Although 10 mg reduced AzBF initially on rechallenge after
chronic treatment the AzBF returned to its pre-treatment
level. We suggest that the 40 mg dose of Is-5-Mn is
likely to be of greater therapeutic benefit than 10 mg Is-
5-Mn as a sustained reduction in azygos blood flow is
seen; there is no evidence of tolerance to nitrate at this
dose in cirrhosis.
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SOMAMOSTATIN FOR ACUTE BLEEDING FROM PORTAL HYPERTENSIVE LIVR TAINSPLANTATION (LT) IN PATIENTS OVER
GASTROPATHY AND COLOPATHY. 60: RATIONAL USE OF A SCARCE RESOURCE?
E.Kouroumalis,I.Koutroubakis, O.N.Manousos .P Umana. AS Soin. JD Haffison. BK Gunson.
Department of Gastroenterology, University Hospital Herak-

im AD Mae. JAC Buckels.
lion, Crete, Greece Ne er AC

i ~~~~~~~~~~~~~~~~~~andP McMaster.
Acute bleeding from portal hypertensive gastropathy (PHG) Liver and Hepatobiliary Unit, Queen Elizabeth Hospital,

land colopathy has recently been described as a common cause BERMINGHAM.
,of bleeding in cirrhotic patients. Propranolol has been re-

ported in a few studies to be an effective treatment for. . . . . ~~~~~~~~~~~~~~Withth increasmg success of LT, indications have widened~this non-variceal bleeding. Use of Somatostatimim this
tInd on-aricea bleen sed so Sat and the upper age limit extended. With the increasing scarcitycondition has not been reported so far.

Cirrhotics with PHG have increased gastric blood flow and of donors we have examined the outcome of patients grafted
iastric mucosal perfusion. Somatostatin reduces both,splan- over the age of 60 years. Between 1982 and 1993, 1,537
chnic blood flow and gastric blood flow. patients were referred for LT, 209 (13%) were 60 years or
We report here therefore eight cases of serious haemorrh- more. 495 (35%) aged <60 years and 64 (31%) aged >60
age from severe portal gastropathy and one case of serious years were grafted. The two groups were dissimilar with

bleeding from portal colopathy where somatostatin (the syn- respect to indications and selection criteria. For example, 25%
thetic tetradeca-peptide or the octreotide) infusion proved ofte.yo referredpents witena. he.pati 25%
to be effective in arresting the bleeding. Gastroscopy in of the younger referred ents with fulnunant hec faiure

these patients (Age:34-76 years, 5 Child III & 4 Child II), (FHF) were grafted compared with 14% of the older group;
showed a severe PHG with overt bleeding. Four of the pa- comparable figures for PBC were 66% and 51%. The main
tients had previous sclerotherapy. An initial injection of indications for transplantation were FHF in 18% and 5% and
250tq bolus Somatostatin was followed by a continuous infu- PBC in 35% and 65% of the younger and older patients

sion of 250.g/h for 3 days(l00vg and 50.g/h for the octreo- respectively. The year actuarial survival for all patients was

tide). Arrest of the bleeding was achieved in all patients
71% for the <60 and 82% for the >60 groups. Comparable

and there was no relapse, apart from one patient in whom
the bleeding recurred each time Somatostatin infusion was figures for those transplanted since 1990 were 80% and 83%.
discontinued and arrested again on reinstitution of treat- There were no significant differences in the length of hospita
ment. After 6 weeks she died after a total gastrectomy.Most stay or incidence of complications. Most of the older patients
importantly, the administration of Somatostatin always enjoy a good quality of life with return to their normal

sgnificantly improved the appearance of the gastric mucosa activities. Thus, LT in the management of older patients can

on re-examination with gastroscopy. There were no side
have similar or better results in the younger population.

effects.
In conclusion Somatostatin is a safe and effective treat- The improved results observed in the older age group suggest

ment of acute bleeding from either PHG or portal colopathy that stricter selection criteria with special emphasis on pre-
and reverses the endoscopic appearance of these conditions. operative cardiorespiratory reserve result in optimal use of a

scarce resource.

T82 T84

TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC STENT SHUNT.
RESULTS OF 2 YEARS OF FOLLOW-UP.
KJ SIMPSON, N CHALMERS, DN REDHEAD, NDC FINLAYSON, AND
PC HAYES.
DEPT OF MEDICINE AND RADIOLOGY, ROYAL INFIRMARY,
EDINBURGH

Transjugular intrahepatic portosystemic stent shunt
(TIPSS) is a new theraputic option for the prevention
and treatment of variceal haemorrhage, bleeding portal
hypertensive gastropathy and resistant ascites. However
data regarding the long term efficacy of TIPSS is
lacking.

TIPSS was attempted in 41 patients (23 male, 18
female) to control or prevent bleeding from oesophageal
varices (20 patients, 4 performed as emergency TIPSS),
gastric varices (8 patients, 4 emergency TIPSS), rectal
varices (1) and portal hypertensive gastropathy (6);
resistant ascites (3), hypersplenism (2), to facilitate
embolisation of a large spontaneous portasystemic shunt
producing encephalopathy (1). TIPSS was performed
successfully in 34 patients (83X) with one procedure
related death. During 16 "patient years" of follow-up
(longest 2 years), 9 patients have died; variceal
haemorrhage (2), liver failure (4), chest infections
(2), pulmonary embolus (1). 5 patients have been
transplanted and one patient is awaiting
transplantation. Nonfatal upper GI haemorrhage occured
in 9 patients, 7 of whom had inadequate shunts
(thrombosed 2 cases, intimal hyperplasia 2, hepatic
vein stenosis 1, dislodged shunt 1, inadequate shunt
1). One patient bled from a gastric ulcer and another
from a banded oesophageal varix. Clinical
encephalopathy occured in 3 patients. Ascites improved
in all patients, but reaccumulation in 2 patients was
complicated by spontaneous bacterial peritonitis.

In conclusion we have found TIPSS to be effective
particularly in resistant ascites, variceal haemorrhage
and bleeding portal gastropathy, but continued
survellience is necessary to detect shunt dysfunction
which is commonly complicated by recurrent bleeding or
reaccumulated ascites.

ORTHOTOPIC LIVER TRANSPLANTATION (OLT) FOR
HEPATOCELLULAR ,.CARCINOMA (HCC): RADIOLOGY vs
PATHOLOGY AS PROGNOSTIC INDICATORS.
PM Rizzi, P Kano'. SD Ryder. JK Ramage. JR McPeake. J Karani
B Portmann. KC Tan and Roger Williams. Institute of Liver Studies
and Dept. of Diagnostic Radiology, King's College Hospital,
London.

Recurrence of HCC after OLT has been shown to depend on
tumour size and number. There is little work on the accuracy of
radiology in predicting the real tumour bulk in the explanted liver
or recurrence after transplantation. We compared tumour size
detected by radiology and pathology in 44 patients with HCC (35
male, 9 female, median age 51 years) transplanted from January
87 to May 93 (median follow-up 19 months). Pre-transplant
assessment included ultrasound (44 patients), CT scan (20
patients) and angiography (19 patients).
Results, Radiology failed to detect tumour in 11 patients but
demonstrated 6 with small solitary tumours (<4 cm), and 27 with
large (>4 cm) or multicentric lesions. Pathological assessment
showed a significantly higher number of patients who had large
or multicentric tumours (38 vs 27: p< 0.02). Indeed most of the
incidental and radiologically small tumours were demonstrated to
be multicentric. Tumour bulk was calculated from diameter of all
lesions; mean tumour bulk (MTB) was 55.72 cm3 in patients with
incidental HCC, 63.7 cm3 in patients with radiologically small
lesions, and 646.9 cm3 in patients with large or multicentric HCC.
Patients with incidental or small tumours had small MTB; no
recurrence was seen in these categories. Tumour recurred in 8/44
patients, all with large or multicentric lesions on radiology and
large tumour bulk pathologically, with 7 deaths.
Conclusions Despite missing some small tumours and most
satellite lesions, radiology otherwise categorized correctly patients
with small or large tumour bulk. Recurrence was not seen in
patients with incidental or radiologically small lesions, even
though they were pathologically multicentric. Therefore we
suggest that radiology can be used to predict prognosis in terms
of risk of recurrence.
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INDOCYANINE GREEN CLEARANCE: AN EARLY PREDICTOR OF
GRAFT FUNCTION
R Jalan, J Pleyris, N D C Finlayson, P C Hayes
Scottish Liver Transplant Unit & Liver Research
Laboratories, Departmient of Medicine, Royal Infirmary,
Edinburgh EH3 9YW

Primary graft dysfunction occurs in up to lOX of
liver transplant recipients and is the major reason
for early mortality and retransplantation. The
conventionally used markers of early graft function
i.e. correction of acidosis,- glucose requirement,
consumption of potassium, serum alanine transaminase
(ALT), prothrombin time (PT), bile flow, resolution
of encephalopathy and haemo4ynamic instability can be
very misleadin.g as they are dependent on numerous
other factors. The aim of this -study was to assess
the use of indocyanine green clearance (ICG) as a
measure of graft function.

Methods: Peripheral ICG clearance was measured
between eighteen and twenty four hours after liver
transplantation in sixteen successive patients.
Doppler ultrasonography confirmed normal hepatic
arterial blood flow.. ICG clearance was correlated
with the ALT, prothrombin time, bile flow, time to
correction of acidosis, the time to normalization of
prothrombin time and outcome.

Results: The median ICG clearance was 348 mls/min,
but the range was wide (151-607 mls/min). Significant
correlations were found between ICG clearance and
times to normalization of PT (p = 0.001) and to the
correction of acidosis (p = < 0.01). No correlation
was found with ALT, PT, bile flow, glucose requirement
or consumption of potassium. A value of less than
200 was associated with poor outcome.

Conclusion: ICG clearance measured on the day
after liver transplantation accurately reflects graft
function and may be tused to predict graft survival and
final outcome.

INAPPROPRIATE EXPRESSION OF BLOOD GROUP ANTIGENS
IN HEPATIC ALLOGRAFTS. S Bloom. K Fleming. R Chapman. J
Neuberger* and S Hubscher**. Departments of Gastroenterology and
Pathology, John Radcliffe Hospital, *Liver Unit, Queen Elizabeth
Hospital, Birmingham and **Department of Pathology, University of
Birmingham.

We have examined the expression of blood group antigens of the
ABO, Lewis and Kell antigen systems using monoclonal antibodies and
immunohistochemistry on 42 liver allograft specimens from 33 patients
undergoing liver transplant from 1986 to 1991, in order to examine
whether altered blood group antigen expression might have a bearing on
the immunopathogenesis of transplant rejection. Specimens were
obtained at intervals of 0 days to three years post transplant and had the
following histological diagnoses; time zero (n=4), acute rejection
(n=4), pure cholestasis (n=4), biliary obstruction (n=4), early chronic
rejection (n=4) end-stage chronic rejection (n=15) and miscellaneous
late post transplant biopsies (n=7).
Aberrantrexpression of blood group antigens was observed in 5 out of

15 cases with chronic rejection. Two transplants into the same group 0
patient showed aberrant expression ofAB antigens on hepatocytes, with
a canatlicular pattern, in group 0 transplanted livers. In all three cases
where a group 0 liver was transplanted into a group A recipient and
where there were histological signs of chronic rejection, antibody
staining showed acquisition of recipient blood phenotype by the donor
liver bile ducts and/or endothelium. Aberrant expression of ABO
antigens was only seen in chronic rejection.

In seven cases there was canalicular staining of periportal hepatocytes
with the anti-Lewis antibodies, normalty confined to ducts and ductules.
This was associated with severe cholestasis in 6 of the seven cases and
coLuld represent early ductular metaplasia.
These changes in carbohydrate cell surface phenotype may play a role

in regulalting hepatic allograft susceptibility to immune mediated
dama-ge.

DOES IVC BYPASS DURING ORTHOTOPIC LIVER
TRANSPLANTATION (OLT) -HAVE A BENEFICIAL
EFFECT ON RENAL FUNCTION?
JD Harrison. AD Mayer. JAC Buckeelsarid P IcMaster
Liver & Hepatobiliary Unit, Queen Elizabeth Hospiial,Birrmingham

It has been suggested that the addition of inferior vena caval
(IVC) bypass to portal-axillary veno-venous bypass results in
improved perfusion pressure in the kidney during the IVC cross-
clamp phase of OLT, limiting renal injury. To evaluate this
hypothesis,we have examined the effect ofIVC bypass on long
term renal function and blood usage in 240 patients undergoing
OLT. 91 patients had portal to axillary (PA) bypass only, while
149 patients had IVC bypass in addition to PA bypass (PA+C).
Creatinine levels pre- and 2 months post op. were compared in
the two groups. Cyclosporin (CyA) leveis were recorded in w.i
group. In the PA group the initial creatinine was 123 (54451)
mmol/l and 110 (50-933) mmol/l in the PA+C group (NS). Two
months post op. there were no significant differences between the
two groups for post-op creatinine or change in creatinine (-21[-
1210-1142] mmol/l v. 3[-447-840] mmol/l, NS). The duration on

bypass was a mean of 84.8 ± 44.1 mins in the PA group
compared to 105.8 ± 39.2 mins in th-e PA+C group (X2=12.4,
p=0.0004). Median blood transfusion was greater in the PA
group: 8 (1-42) v 6(0-25) units in PA+C, (X2=10.5, p=0.001).
Colloid transfusion was greater in the PA group than the PA+C'
group, [3(0-8) v 1.8(0-6.5)] litres (X2=1 1.2, p=0.0008). There
were no differences for usage of FFP, cryopreciptitate or

platelets. In a multiple regression analysis with creatinine change
as the dependent variable there was no independent numerical
relationship between renal function, bypass type and CyA level.
We conclude that there is no benefit gained in terms of renal
function for the use of IVC bypass in addition to portal to axillary
bypass during OLT, but there may be an advantage in reducing
blood and colloid transfusion requirements.

CHANGES IN HEPATIC EXPRESSION OF HEPATITIS B VIRUS
(HBV) AND HEPATITIS DELTA VIRUS (HDV) GENOMES
FOLLOWING LIVER TRANSPLANTATION (LT) AND RELATION TO
HEPATOCELLULAR DAMAGE.
NV Naoumov. KA Antonov, PYN Wong. D Doherty. A Rayner. B
Portmann and Roger Williams. Institute of Liver Studies, King's
College School of Medicine & Dentistry, London.

The interaction of HBV and HDV following LT in patients with
cirrhosis caused by these two viruses is of major importance in
determining variable clinipal course and their relative role in liver
graft damage. For this purpose we studied HBV and HDV
replication, viral antigen expression and the clinical outcome in 16
LT recipients for HBsAg, anti-Delta positive cirrhosis - 7 without
HBV reinfection 8 to48 months after LT (Group A) and 9 with HBV
reinfection, followed 4 to 59 months (Group B). Hepatic expression
of genomic and antigenomic HDV-RNA (with corresponding
riboprobes) and HBV genome (with HBV-DNA probe) was detected
using in situ hybridisation in 16 native livers and in 51 serial liver
graft biopsies. Results at sequential time points were: Native inte
HDV expression did not differ between Group A and Group B, while
HBV-DNA and/or large areas of HBsAg( +) hepatocytes were
detected in 6/9 patients in Group B. Day 7 after LT: Genomic
(genD), antigenomic HDV-RNA and HD-Ag were expressed in 8/9
graft biopsies (Group A-4, Group B-5), while HBsAg, HBcAg and
HBV-DNA (by in situ hybridisation) were all negative. HBV-DNA
was found by PCR in 4/5 liver specimens from both groups. One
patient who was HBV-DNA negative by PCR had strong expression
of genomic and antigenomic HDV-RNA and HD-Ag. Months 2-4
after LT: Active HBV replication in Group B, revealed by HBV-DNA
(in situ hybridisation), HBsAg and HBcAg in hepatocytes increased
markedly HDV-RNA and HD-Ag, especially cytoplasmic genD-RNA
in 7/9 patients and liver histology showed lobular hepatitis (n = 7)
and fulminant hepatic failure (n = 2). Years 2-4 after LT: In Group
B HBV> HDV expression was observed in 4 patients and
HDV>HBV in 1, all of them with CAH.
Conclusions: i) HDV does not prevent HBV reinfection in the liver
graft; ii) HDV replicates in the new liver early after LT without
evidence of active HBV replication; iii) HBV status in the native
liver and in the graft determines the clinical outcome after LT for
patients with HDV positive cirrhosis.
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ALTERATIONS IN HEPATOCYTE EXPRESSION OF EPIDERMAL COELIAC DISEASE ASSOCIATES WITH A
GROWTH FACTOR (EGF) AND TRANSFORMING GROWTH POLYMORPHISM IN THE PROMOTER REGION OF THE
FACTOR ALPHA (TGF-a) IN CHRONIC LIVER DISEASE AND TNFa GENE WHICH FURTHER DEFINES THE COELIAC
HEPATOCELLULAR CARCINOMA (HCC). HAPLOTYPE
SD Ryder. N Naoumov and Roger Williams. Institute of Liver J C Mansfield. H Holden. A G Wilson. C D Holdsworth. 3 D1uff.
Studies, King's College Hospital, London SE5 9RS. Section of Molecular Medicine, Department of Medicine andPharmacology, University of Sheffield, and Department of
EGF and TGF-a are potent mitogens for hepatocytes and share Gastroenterology, Royal Hallamshire Hospital. Sheffield. 510 2JF.

a receptor. TGF-a is overexpressed in hepatoma cell lines but little Endogenous tumour necrosis factor-a (TNFa) expression has been

is known about their role in hepatocyte proliferation and their associated with enteropathy in humans, and exogenous TNFa can cause

relevance to oncogenesis. We examined expression of TGF-a and enteropathy in mice. Immunogenetic studies have mapped the genetic

EGF in a spectrum of liver disease (due to alcohol (ALD) or susceptibility to coeliac disease (CD) to an HLA DQ a/5 heterodimer
hepatitis B virus (HBV) infection) from normal liver to cirrhosis and which is usually associated with an extended HLA DR3 haplotype. This
HCC by immunohistochemistry in paraffin embedded tissue using study investigates how a polymorphism in the promoter region of the
a monoclonal anti-TGF-a and a polyclonal antioEGF (microwave TNFa gene is associated with CD, and how this polymorphism may
pre-treatment) antibody in 5 normal livers, 1,7 patients with ALD furdtrdefine the disease susceptibility haplotype.
(12 cirrhotic), 21 patients with HBV related liver disease (11 CPH, Genomic DNA from 46 patients with CD was extracted from diagnostic

5 CAH and 5 cirrhotic) and 11 patients with HCC (HBV n = 7, ALD biopsies and compared to DNA from 253 healthy local controls. TNFa
n =4). allele typing was performed by polymerase chain reaction and restriction
TGF-o was uniformly expressed inriormal hepatocytes and HBV enzyme digestion. HLA DR3 typing was by PCR with sequence specific

associated liver disease of all stages but expression markedly primers.
increased in ALD, especially where cirrhosis was present. HCC Allele carriage rates: Controls Coeliac
with both alcoholic and viral aetiologies showed considerably less HLA DR3 +ve 38% 82% p<0.0001
TGF-a expression than surrounding liver. EGF was not detected in TNFa allele 2 +ve 40% 96% p<0.0001
normal liver cells or in HBV associated CPH and CAH. In the
presence of alcoholic cirrhosis EGF was markedly increased, A further 145 individuals ofknown HLA type were also TNFa typed to

mainly in a distribution around the edge of cirrhotic nodules. HCCs assess the association between HLA Al B8 DR3 ("the autoimmune
showed EGF positivity but less than surrounding liver tissue in haplotype") and TNFa allele 2. Among HLA Al B8 DR3 +ve
HBV and ALD. These results indicate that TGF-o is important in individuals 95% were also TNFa allele 2 +ve, while among HLA''Al B8
regulation of normal hepatocyte proliferation. Both growth factors DR3 -ve individuals only 23% also carry TNFa allele 2 (odds -tatio of
are increased in alcoholic liver disease; in contrast, malignant 79). Thisconfmedtheverycloseassociationbetweenthem,.

transformation is characterized by loss of TGF-a expression. This Conclusion: CD is associated with allele 2 of a polymorphism in the

suggests that afterations in growth factor expression may beCocuinCDsascatdwhalec2faply rhsmnte
suggeststantinHat alter ion int bepromoter region of the TNFa gene. This allele also associates very

closely with the autoimmune haplotype HLA Al B8 DR3. This has
potential functional significance as well as genetic interest.

Coeliac disease T90-T97

T90 T92

IS THE SECOND "COELIAC GENE" LOCATED CN CHROMOSOME 19?
A STUDY OF SECRETOR STATUS AND COELIAC DISEASE
W Dickey, JDC Wylie, JSA Collins, KG Porter, RGP Watson,
JC McLoughlin
Dept. of Medicine, Queen's University of Belfast; Royal
Victoria, Belfast City, and Mater Infirmorum Hospitals.

The link between coeliac disease and HLIA-related genes
on chromosome 6 is well established, but other, as yet
undetermined, genetic factors are also involved in
conferring susceptibility. The ability to secrete blood
group antigens into body fluids is controlled by a single
gene on chromosome-19. Non-secretors are at increased risk
of HLA-associated autoimmune conditions including Graves'
disease and ankylosing spondylosis. By determination of
red cell Lewis tLe) antigen phenotype, which correlates
with secretor status, we assessed n6n-secretor prevalence
in patients with biopsy-proved coeliac disease, in a blood
donor population, and in healthy hospital staff.

Two (3%) of 75 patients with coeliac disease, 8 (6%) of
145 blood donors and 5 (7%) of 67 staff controls had the
phenotype Le (a-b-): as secretor status cannot be inferred
from this phenotype, they were excluded from further study.
The prevalence of non-secretors (Le (a+b-)) was 48% (35/73)
among the remaining coeliac patients, 27% (37/137) in blood
donors, and 26% (16/62) in staff controls. Non-secretor
prevalence was significantly higher in coeliac patients
compared with both blood donors (-2= 8.36, p= 0.004, odds
ratio 2.49, 95% confidence intervals (CI) 1.37- 4.51) and
with staff controls (.x= 6.08, p= 0.014, odds ratio 2.65,
95% CI 1.27- 5.50). Clinical characteristics did not differ
between secretors (Le (a-b+)) and non-secretors with
coeliac disease.

Thus, the secretor gene on chromosome 19 is linked with
susceptibility to coeliac disease. However, like the HIA
markers associated with coeliac disease, the non-secretor
phenotype is comnon in the general population, suggesting
that further genetic factors are important in determining
susceptibility.

Inununohistochemical aRiysis of the site.and level of crypt cell
prolikration in coeliac diaease using Mi-B1 nionoclonal antibody.
Przemioslo R.T.* -Wright N.A.. -Elia G., *Ciclitira PJ.; *The
Rayne Ismitnte, St.Thomas' Hospital, London SE1 and- I.C.R.F.,
Lincoln's Inn Fields, London. WC1.
Our aim was to investigate the amount and extent of proliferating

small intestinal crypt cells within the inflammatory lesion seen in
coeliac disease by immunohistochemical staining with the monoclonal
antibody Mi-bl and to correlate this with known indicators -f toxicity
such as a reduction in epithelial cell height (ECH) and villous
height/total mucosal thickness ratio (VHITMT). Mi-bl recognises a
proliferation associated nuclear antigen in formalin fixed material.
24 patients were studied, 8 with untreated coeliac disease (CD/ND), 6

with treated coeliac disease (CD/GFD). and 10 disease control patients
(DC). Jjurwal biopsies obtained erdoscopically were routinely fixed in
forMlin and embedded in wax. Sections were microwaved and then
stainied with Mi-bl. The proportion of positively stained cells in the
crypts was determined by a method of sequential cell counting. Crypts
were then divided equally into superficial, middle and deep
compartments. The proliferation index- obtained was correlated with an
index of villous atrophy (VHITMT) and also to an index of cellular
toxicity, epithelial cell height (ECH) both of which are known to be
reduced in untreated coeliac disease.
There was a significant increase in the total crypt labelling index in
CD/ND (41.2+1-7.6, p<0.05) compared with both the CD/GFD
(22.3+/-7.1) and DC groups (23.1+1-5.7) between which there was no
significant difference. In all- three groups the middle third of the crypt
had the highest labelling index and in all three compartments there was
a significant increase in staining in the CD/ND group (p<0.05 in each
case) VHlTMT was significantly lower in CD/ND group (0.3+/-
0.1.p<0.05) compared with the CD/GFD(0.6+/-0. 1) and DC
groups(0.7+/-0.1) as was ECH (17.1+/-2.7micm.(p<0.05) vs. 28.8+/-
2.5micm. and 31.5+/- 2.5micm. respectively). There was a strong
negative correlation between labelling index and both VH/TMT and
ECH measurements in all three groups (p<0.01).
We have demonstrated a significant increase in the number and

extent of proliferating crypt cells in CD/ND. The rise in proliferation
index correlated strongly with known indices of small bowel toxicity
such as ECH and VH/TMT measurements. An expansion of the
proliferating crypt cellular compartment together with premature
shedding af villous epithelial cells may be responsible for the
pathological features seen in this disorder.
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DETECTION OF NTERFERON-GAMMA mRNA IN THE MUCOSA
OF PATIENTS WITH COELIAC DISEASE BY IN SITU
HYBRIDISATION.
M. Kontakou- RP Sturgess- RT Przemioslo. GA Limb, JM Nelufer and

The Rayne Institute, St. Thomas' Hospital, Lambeth Palace Road,
London SEI 7EH, UK.

Interferon-gamma (IFNy) is a cytokine produced during immune
reactions, mainly by activated T-lymphocytes. The production of this
cytokine in the small intestine has been shown to increase expression of
HLA class II antigens on surface enterocytes and adhesion molecules
within the lamnina propria. It also causes crypt cell proliferation and local
tissue damage.
To study the role of this cytokine in the immunopathogenesis of coeliac

disease, radioactive in situ hybridisation was used to detect and localise
IFNymRNA in the small intestinal mucosa of controls and patients with
this condition. Jejunal biopsies from controls (n=5), and patients with
treated (n=5) and untreated coeliac disease (n=5), were snap frozen and
stored in liquid nitrogen. Cryostat sections were cut, and hybridised with
specific 35S-labelled DNA oligonucleotide probes. Positively stained
cells in the superficial lamina propria were counted with an eye-piece
graticule; values were expressed per 0.0025 mm2. There was no staining
of the intraepithelial lymphocytes or surface enterocytes.
The untreA3ted patients showed a significant increase of IFN-producing

cells (mean count: 18.58 ± 2.7) compared with the treated patients (5.0 ±
1.83) and controls (4.1 ± 2.6). The number of IFNr-producing cells in
the lamina propria of treated patients was similar to that fdWnd in the
controls. A correlation between the number of IFNy-positive cells and
the de4ree of villous atrophy in the untreated compared to the treated
coeliac patients implies that IFNy may be involved in damage to the villi
that is observed in this condition.
The results support the hypothesis that lamina propria CD4+ cells are

involved in the disease pathogenesis and suggest that IFNy is involved in
the disorganisation of the villous architecture that occurs in untreated
coeliac disease.

IN VIVO IMAGING OF SMALL BOWEL LIMPHOCYTIC
INFLTRATION IN COELIAC DISEASE BY 1231-INTERLEUKIN 2
A. Picarelli. E. Ferretti. R. Barone, M. Greco. G. Ronga.E oazai
P. Pozzilli. A. Signo= Introduced by A. Torsoli).
Gastroenterologia 1, Endocninologia I and Servizio Speciale Medicina
Nucleare, II Clinica Medica, Universitd La Sapienza", Roma, Italy.

In Coeliac Disease jejunal biopsy provides basic indication
for diagnosis. However, the extent of histological lesion can not be
precisely evaluated by biopsy. Thus, the aim of our study was to image
in vivo the extent of bowel lymphocytic infiltration by using 1235I
labelled interleukin-2 (1231-1L2). 123I-II2 is a radiopharmaceutical that
binds in vivo to activated T-lymphocytes homing in infiltrated tissues
thus allowing their external localization by gamma camera imaging
(Signore et al. Lancet 2:537;1987). We have studied 5 healthy volunteers
and 5 patients with Coeliac Disease at time of diagnosis made by jejunal
biopsy and anti-gliadin antibody measurement. None of the patients were
under diet or immunosuppressive therapy at time of the study. Two mCi
of 123I1-IL2 (20tg) were injected i.v. and tomographic gamma camera
images (SPECT) were acquired 1 hour later. No significant bowel
activity was found in normal subjects whereas patients had accumulation
of 12I-IL2 of various degree and extent. Localized abdominal
accumulation was observed in 3 patients and diffuse small bowel
accumulation in other 2. Quantitative analysis of 123I-IL2 accumulation
was also performed on a 6 cm thick abdominal trsaxial section located
below the lower kidney poles, thus avoiding liver and kidney activity.
Regions of interest were drawn in the right, middle and left part of this
section and the bowel/bone radioactivity ratio was calculated for each
area after normalization per pixels. A statisticslly significant difference
was foundbetween patients and controls in all regions, as in the table:

Botwelbone ratios min atients (CD) and normals (NS) after 123J-L2 iniection

_ RishtNS Right CD T Middle NS I Middle CDI Left NS I Left CD

Mcan 1.34 1.95 1.86 3.04 1.61 2.39
S. D. 0.34 1 0.39 1 0.24 1 0.82 1 0.36 1 0.5

0.03 0.01 0.02
We conclude that by 123I-IL2 imaging it is possible to visualize in vivo
the bowel lymphocytic infiltration in Coeliac Disease. This non-invasive
technique may be relevant to evaluate the degree and the extent of
infiltration and may be applicable for therapy follow-up.

Interleukin-6 and Tumour Necrosis Factor-alpha In coeliac
disease mucosa detected by immunohistochemistry and in-
situ hybridisation.
Przemloslo R.T., Kontakou M., Nobili V.,Sturgess R.,
Neleufer G., Ciclitira P.J., The Rayne Institute, St.
Thomas' Hospital, London, SEI 7EH.
Coeliac disease (CD) is a gluten induced inflammatory enteropathy.

We investigated the role of the two pro-inflammatory cytokines
interleukin-6 (IL-6) and tumour necrosis factor-alpha (TNF-a) in the
pathogenesis ofCD by immunohistochemistry and in-situ hybridisation.
We studied patients with untreated CD (n=l 1), treated CD (n=9) and

disease controls (n=l 1). Per-oral jejunal biopsies were obtained and
frozen in liquid nitrogen. Cryostat sections were stained with
monoclonal antibodies to IL-6, TNF-a, CD45 (pan leucocyte antigen)
and CD68 (macrophage antigen) to identify the predominantsource of
secretion of these two cytokines. In-situ hybridisation was performed
on five patients from each group using 35S-labelled oligoprobes
complementary to IL-6 and TNF-a mRNA. Positive cells were counted
in the epithelium per 100 enterocytes and in the lamina propria per unit
area.
The immunohistochemical staining revealed significantly more IL-6

and TNF-a protein both in the lamina propria (15.6 & 13.4 respectively,
p<O.OS) and in the epithelium (1.47 & 1.94, p<0.05) of the untreated
CD group compared to the treated CD (lamina propria; 6.4 & 6.3,
epithelium 0.60 & 0.58 respectively) and disease control (lamina
propria; 7.1 & 7.8, epithelium; 0.58 & 0.55 respectively) groups. The
results correlated closely with those obtained by in-situ hybridisation
(p<.OOl) which showed significantly more cytokine mRNA both in the
lamina propria and in the epithelium of the untreated CD group
compared to the treated CD and control groups (p<0.05). There were
significantly more macrophages in untreated CD lamina propria (37.1)
compared to the treated CD (17.6) and control (13.0) groups, (p<0.05).
There was, however, no difference in epithelial macrophage counts
between the three groups despite an increase in intra-epithelial CD45
positive cells.
Increased levels of IL-6 and TNF-a product and mRNA levels in the

lamina propria and epithelium of patients with untreated CD further
supports a cell-mediated pathogenesis in this disease. The results
suggest that macrophages may be responsible for the increased cytokine
secretion in the lamina propria with another cell type, most likely T-
helper lymphocytes responsible for their secretion in the epithelial
compartmenL

BIOCHEMICAL, DIETARY AND ANTHROPOMETRIC FACTORS ASSOCIATED
WITH OSTEOPENIA IN ADULT COELIAC DISEASE (CD)
Xola MacFarlane, A Bhalla & D A F Robertson
Royal United Hospital, Combe Park, Bath

We have previously shown that osteopenia is a common
finding in CD affecting 40% of asymptomatic adults. Osteo-
penia is diagnosed noninvasively by measuring bone mineral
density (BMD) by dual photon absorptiometry, but this
technique is not.widely available and we have studied
other factors which may predict osteopenia in these
patients.

55 patients with CD diagnosed in adult life (46 women
9 men, average age 50 years, range 27-69) underwent a 10
day weighed dietary analysis and the intake of calcium,
protein & energy calculated. Risk factors for osteopenia
were assessed-including smoking, immobility, menarche,
menopause, level of exercise, thyroid disease, duration of
-gluten-free diet and body mass index. Plasma levels of
calcium, phosphate, 25-hydroxy vitamin D, alkaline phos-
phatase and parathyroid hormone were measured together
with red cell folate.

RESULTS: In severely osteopenic patients (nIll, BMD >2
SD below mean of age & sex matched controls), calcium
intake was significantly lower than patients with normal
bone density (n=35) although well above recommended mini-
mum intakes (124% recommended minimum intake cf 152%,
p <0.05 Wilcoxon Rank Sum Test).

There was a significant correlation between BMD and body
mass index (r=0.63, p<0.05 Spearman Rank Correlation).

Patients who had been on a gluten-free diet for less
than 2 years had significantly lower BMD than those on a
gluten-free diet for over 2 years (1.53 SD below age & sex
matched controls, cf 0.06 SD above, p<O.05). There was no
association between any biochemical variables, which were
all in the normal range, and BMD.

COMMENT: Osteopenic patients with CD are thinner, have
lower dietary calcium intakes and have been on a gluten-
free diet for less time than patients with normal bone
density. There are no biochemical factors which can
predict osteopenia and bone densitometry is needed to
diagnose osteopenia in CD.
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AUDIT OF PATIENTS" UNDERSTANDING OF COELIAC DISEASE
WR SWEIDAN, M DAIXIA, DI SUTTON, JR BENNETT.
Bull Royal Infrmary, Ialaby Road, HULL, aU3 2JZ.

A survey of all female coeliac patients in a district
with a population of 500,000 was carried out, to
audit the patients' view of their condition and style
of management.
Out of 105 female patients, whose name is in the
Registry of Coeliac Disease in the area 80 agreed to
participate. The patients were interviewed by a
Research Assistant, who administered a questionnaire.
The mean age of the patients is 43.8 years (Range
21 - 78 years). The mean age at the time of
diagnosis was 32.1 years (Range 1 - 74 years).
13 patients have a relative with coeliac disease.
Two pairs of those are identical twins.
5 patients felt that the diagnosis was not clearly
explained and 15 patients felt that they did not
receive adequate dietary information at the time of
diagnosis. Most patients saw the dietitian only
once, and half of those thought further visits would
have been desirable.
At the time of the survey the majority were adhering
to the gluten free diet. Of 4 patients definitely
not keeping to the diet, 3 had the diagnosis on only
clinical grounds as infants.
Only 71% of patients are members of the Coeliac
Society, but 75% would support establishing a local
Branch. The majority are willing to participate
actively.
78% are not satisfied with the range of gluten free
products available on the market.
Half of the patients rely completely on prescription
to obtain the products.
Following this survey, measures have been taken to
improve the information and dietary advice given to
the patients. Contacts are being made to establish a
local Branch for the Coeliac Society.

VITAMIN E DEFICIENCY AND HIGH DIETARY
POLYUNSATURATED FATS COMPROMISE SMALL INTESTINAL
FUNCTION.
Undhev K.J.. Muller D.P.R.. PhilliDs A.D.. Milla P.J.
Instiute of Child Health, London WCIN
'Queen Elizabeth Hospital for Children, London ECI
There is increasing evidence to implicate increased fluxes of free

radicals in the pathophysiology of protracted diarrhoeal disease
(PDD) in malnourished infants. Diets high in polyunsaturated fats
(PUFA) are often used in the nutritional rehabilitation Of such infants
and may provide an additional substrate for oxidative damage to the
enterocyte. To study this, weaniuig Wistar rats were fed 10% fat diets
which were sufficient (E+) or deficient (E-) in vitamin E (40mg / kg
feed). The fat source was either corn oil (PUFA+) or lard (PUFA-). E-
PUFA+ animals developed an enteropathy with a significant
(P<0.005) reducion in villus height, crypt depth villus / crypt rato and
mucosal thickness when compared with each of the other 3 groups
(one way ANOVA - Scheft multiple range test). These changes were
sciated with a significant reduction in mucosal hydrolase activity
(alkaline phosphatase, sucrase and lactase, P<0,01) and elevated
indices of oxidafive damage [evelt of thiobarbiturc acid reactive
substances and free malondialdehyde] in the jejunum. Jejunal
transport was studied in vitro in- an Ussing chamber and intestinal
short circuit current (Isc) measured in E+PUFA+ and E-PUFA+
groups. (Isc data in E+PUFA- and E-PUFA- have been reported
previously)'. E-PUFA+ animals exhibited a raised basal intestinal
short crcuit current [7*6 (95% Cl), vs 70±7pA cm-2 n=30, P<0.05
(unpaired t test)] and increased secretory responses to acetylcholine
[Slsc max 193±27 vs 116±9 pA cmn2, n-8, P<0.01], bethanecol [SIsc
max 119±26 vs 90±19 pA cm2, n=8 P<0 05J, 300 pM dbcAMP
median 8lsc 54 (95% Cl 38-76) vs 32 (24-53) pA cmn n=8, P<0.05
(Mann Whitney U test) and E coli heat stable toxin 60 mouse units /
ml [(Isc median 63 (35-90) vs 28 (10-35) pA cmn2, n=8, Po0.05
(Mann Whitney U)].
A diet high in polyunsaturated fat exacerbated both the oxidative

damage and the hypersecretion which occurs in the jejunum in
vitamin E deficiency and resulted in an enteropathy in this group of
animals. This provides further evidence that the administration of
formulae high in PUFA during the nutritional rehabilitation of infants
with PDD and compromised antioxidant defences may predispose to
the perpetuation of the diarrhoeal state.

1. Undley K.J., Muller D.P.R., Milla P.J. (1992) Gut 33(Supp 2): S38

T100

ANTIOXIDANT DEPLETION AND PROTRACTED DIARRHOEA OF INFANCY
J M E Fell, K Lindley and P J Milla. Gastroenterology
Unit, Institute of Child Health, LONDON, WC1N 1EH

In severe protracted diarrhoea of infancy (PD), a
vicious cycle of malnutrition and malabsorption has been
proposed as a perpetuating mechanism. The factors linking
these events have not been clearly defined. There are,
however, some suggestions that depletion of nutrients
important in oxidative defences could lead to increased
intestinal secretion. We have therefore studied nutrient
status in 23 malnourished children under the age of 2
years with PD, and the effect of an oxidative stimulus on
intestinal transport in an animal model of impaired
oxidative defences. In the children with PD, plasma
glucose and Ca++ were within the normal range. 10/23 were
hypoalbuminaemic, 5/23 hypophosphataemic and 6/23 hypo-
magnisaemic. 20/23 were significantly depleted in one or
more micronutrients required for oxidative defences.
Zn: 16/23, 5.8-11.0 mol/L median 9.7; Ca: 5/23, 7.5-12.3
median 9.9; Se: 8/16, <0.05-0.2 median 0.09; vitamin E:
5/7, 5.0-10.2 median 6.0. The effects of an oxidative
stimulus on small intestinal secretion was studied in an
Ussing Chamber in a rat animal model. 2,21-azobis
(2-amidinopropane) dihydrochloride [ABAP) was added to the
serosal surface and intestinal short circuit current (Isc)
measured. 10mm ABAP increased Isc (median 8Isc 19mA cm-2
95/GI 12-23) and 60mm ABAP produced a greater increment. in
Isc (8 Isc 63 (53-78)).

These data demonstrate that oxidative stress gives rise
to increased intestinal secretion and that the defences
to such stress are depleted in children with PD.
Particular attention needs to be paid to micronutrient
replacement during the nutritional rehabilitation of
these infants.

SHORT CHAIN FATTY ACIDS REVERSE THE COLONIC
SECRETION INDUCED BY ENTERAL FEEDING
T E Bowling. A H Raimundo. G K Grimble. D a A Silk. Department
of Gastoenterology, Central Middlesex Hospital, London, UK

Short chain fatty acids (SCFA) stimulate salt and water absorption
in the colon. Previous in vivo perfusion studies in normal subjects
have demonstated a secretion of salt and water in the ascending colon
in response to enteral feeding, which may be relevant to the patho-
genesis of enteral feeding related diarrhoea. The aim of this study was
to investigate the influence of SCFA on this secretory effect.

6 healthy volunteers underwent a colonic perfusion study, which
measured water and electrolyte movement in the ascending and distal
colon, by sampling both at the hepatic flexure and from the rectal
effluent. Once a steady state had been achieved after two hours
perfusion of an isotonic electrolyte solution, the study consisted of 3
stages. Stage 1 established baseline fasting colonic water and
electrolyte movement. In stage 2 samples were taken every 20 min for
3 hours during the nasogastric infusion of a standard polymeric enteral
diet (1.4 ml/min; 1.4 kcal/min; 8.75 mgN/min). In stage 3 similar
samples were taken during diet infusion, but the electrolyte solution
infused into the caecum, instead of containing mannitol to achieve
isotonicity, as in stages 1 and 2, contained SCFA in physiological
concentrations (acetate 50mM, propionate 20mM, butyrate 20mM).
The electrolyte concentratons and osmolality of these two solutions
were identical.
Water movement Stage
(Median;ml/min) 1 2 3
Ascending colon +1.1' _1.b + 1..6b
Distal colon +1.3c ±3.7c +2.8
+ = net absorption - = net secretion a,b,c = p < 0.05
Na, Cl and K movement were similar to that of water, but HCO3 was
secreted during SCFA infusion.

Infusing SCFA directly into the caecum reversed the fluid secretion
seen in the ascending colon during enteral feeding. Ihis could have
implications in the management of enteral feeding related diarrhoea.
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CHOLECYSTOKININ IS A SATIETY HORMONE AT CYTOKINE PRODUCTION AND ANTIGEN EXPRESSION BY
PHYSIOLOGICAL POST PRANDIAL CONCENTRATIONS. SMALL AND LARGE INTESTINAL CELL LINES
AB Ballimger. *L McLoughlin. *S Medbak, ML Clark. Depts. of G Radford-Smith, MC Di Paolo. I McGowan. DP Jewell
Gastroenterology & *Chemical Endocrinology, St Bartholomew's Gastroenterology Unit, Radcliffe Infirmary, Oxford
Hospital, LONDON. The role of intestinal epithelial cells in the gut's mucosal immune

system is yet to be established. One of the major problems has been the
Exogenous adrninistration of large amounts of cholecystokinin isolation of a pure population of these cells. The aim of this study was

(CCK) reduces food intake in animals and humans. It is however not to investigate the production of cytokines and cell surface antigens by
known whether doses which simulate physiological post prandial levels three human epithelial cell lines.Methods: Two well-differentiated human colon cell lines, CaCo2
wpuld produce satiety and reduce food intake ofa standard meal. The and HT29/19A and the small intestinal cell line, INT407, were seeded
aim of this study was to investigate whether physiological in flasks at lx106/flask. Cytokine and antigen mRNA synthesis was
concentratiohs- of CCK produced by iv infusion would reduce calorie assessed by PCR before and after stimulation with r-interferon. Antigen
intake in a test meal. Methods. On separate occasions and after an 8h expression was also assessed by FACS. Total cellular RNA was
fast, 6 subjects received either iv saline or synthetic CCK-8 (40ng/kg/hr extracted using RNAzol B, an aliquot reverse-transcribed, and the
Squibb Diagnostics) to reproduce physiological post prandial cDNA amplified with specific primer pairs for: I-actin, IL-ID, IL-2, IL-
concentrations determined in previous experiments. 25min after the start 4 1-6, IL-8, IL-, TNFa, IFN-y, TGF-j, MCP-1, MHC Class II and
ofthe infusion subjects were presented with a standard test meal ofknown Results: As shown in the table below, transcripts were detected for
calorie content, far in excess of the amount subjects were likely to eat. IL-1F, IL-6, IL-8, TNFa, TGF-ll, MCP-1, MHC II and CD4. The
Blood was taken before the ifusion (baseline) and at 10min intervals THI/TH2 cytokines were not detected. HLA-DR expression, as shown
thereafter for 40min. Plasma concentrations ofCCK were measured by a by FACS, was only found on HT29 cells in the presence of y-IFN. No
sensitive and specific radioimrmunoassay which, following Sep-pak CD4 was detected.
extraction ofplasma peptides, shows <0.1% cross-reactivity with gastrin. Cvtokine CaCo2 HT29 INT407
Results. Calorie intake was Cs c y-lFN c yIFN c y-lFN
significantly less (p=O.03) during 2- IL-,3 + + + - + ++
CCK infusion than saline (figure) IL-6 + ++
and this was associated with an IL-8 + - + + + +

increase in CCK levels from 150 TNFa - - - - + +
0.51+0.07pg/ml baseline to low0 TGFpl + ++ + ++ ++ +

8.32+2.78 pg/ml at 20 mins. MCPI - - ++ ++ +_ mis.~~~~~~5 MHCI - - ++ - ++
There was no increase with saline CD4 + + + + + ++
infusion at 20 mins. °

Pacebo CCK Conclusions: Human epithelial cell lines can produce transcripts for a

Conclusion.An infusion ofCCK producing plasma levels vAthin the
range of cytokinies and for two surface antigens. Further analysis of

Conclusion. An infusion of CCK producing plasma levels within the proteini products is essential before any further conclusions can be
physiological range reduces food intake. This shows that CCK is made.
indeed a true satiety hormone.

T102 T104

,NNTHROPOMFTRIC AND QUJALITY OF LIFE MEASUIREMENTS
IN A 9-PFC:TALTIST UNDERNUTRITION CLINIC.
sIorton B, Day T, Engel B, Fawcett HV, Benson MJ,
I akenan M, Powell-Tuck J
reoartments of Human Nutrition and Dietetics,
Toyal london NtIS Trust, I'Thitechapel, El lBB.

In 1988, we set up a specialist clinic
'.argetted specifically at the treatment of
chronic uindernutrition. In March 1992, we
carried out a case note review of the 62
patients who had attended the nutrition clinic
to date. PatienLts were assessed clinically,
anthropometrically (arm circumference, triceps
.,nd biceps skinfolds), and for weight gain, and
were asked to complete a quality of life (QOL)
questionnaire using the Nottingham Health
Profile (Hunt et al 1980). Their QOI. data were
compared with those of 2P new patients who were
asked to complete QOL profiles at referral. A
total or 90 patients had attended the nutrition
clinic by February 1993 and the most common
'isease categories were neoplastic (n=17), short
)owvel synd?rome (n=15), severe gut motility
disorders (n=15) and inflammatory bowel disease
(n=l2). 78 patients (82%) required prolonged
fcllow up. Weight gain was desirable in 63
patients of whom 54 have gained weight with an
average weight gain of 5.5 kg (p<0.05). Serial
anthroponmetric measurements were increased by a
mean of 15.5% (range -20.6% to 93%). QOL scores
at presentation (n=28) were determined and
compared with QOL scores obtained at follow up
(n=47). A significant improvement in QOL was
seen in the areas of energy (p< O.O027),
emotional reactions (p<C0.01), sleep (p< n.Os),
social isolation (pO0.05), social life (pO.05)
and sex life (p< O.05). Weight gain can be
achieved amongst chronically ill patients and
such weighlt gain can be related to improvement
in quality of life.

DIFFERENTIAL EXPRESSION OF E-CADHERIN IN NORMAL
METAPLASTIC, AND DYSPLASTIC OESOPHAGEAL MUCOSA: A
PUTATIVE BIOMARKER.

J.A. Jankowski. P.M. Newham. 0 Kandemir. M.N. Pignatelli.
Imperial Cancer Research Fund Laboratories and Department of
Histopathology, Royal Postgraduate Medical School, London.

Barrett's mucosa is a potentially premalignant columnar lined
metaplastic epithelium in the oesophagus about which little is known
regarding maintenance of cell adhesion. In this regard E-Cadherin (
E-cd) is a 120kDa polypeptide present in all epithelial tissues and it is
the prime mediator of cell-cell interactions.

An immunohistochemistry technique utilised the monoclonal
antibody HECD-1 to identify the presence or absence of E-cd in
microwave - treated paraffin - embedded sections from 114 patients
with normal tissue (12), metaplastic (36) and dysplastic mucosa (14)
and invasive squamous carcinoma (15) adenocarcinoma (27) and
metastatic deposits (10).

Surface expression was high in non-metaplastic tissue and in non-
dysplastic metaplasia but was reduced extensively in dysplasia. In
addition, sections with adenocarcinoma characteristically expressed
E-cd in the cytoplasm and this was associated with poor
morphological differentiation. Metastatic deposits invariably
displayed weaker staining than the primary tumour and membranous
staining was seen only in well differentiated metastases.
SDS-page gel protein analysis revealed the characteristic 120kDa -

sized protein in normal squamous oesophageal tissue. In Barrett's
metaplastic tissue and carcinoma, however stronger bands at 108kDa
and 50kDa were also present, suggesting either a truncated protein or
decreased glycosylation in the metaplastic and neoplastic tissue.

In conclusion it appears that changes in E-cd immunoreactivity and
- cellular localisation occur in premalignant metaplastic epithelium of
the oesophagus. Further studies are in progress to evaluate whether
the abnormal E-cd protein reflects both loss of function and also a
biomarker in premalignant lesions.
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TRANSFECTION OF E-CADHERIN INTO A HUMAN COLON APPROACHES TO GENE THERAPY IN THE GUT:
CARCINOMA CELL LINE INDUCES DIFFERENTIATION REROVIRUS MEDIATED GENE TRANSFER IN A MODEL OF

AND INHIBITS GROWTH IN VITRO GASTROINTESTINAL DEVELOPMENT
R Del Buono and *NA Wright

D Litl, AK Nigan2, E-N Lalanil, GWH Stampt, M Pignatellil Dept. of Histopathology, St. Thomas' Hospital, Lambeth Palace
(iiAtrodiced by Prof. NA Wright) Rd, London SEI and *Histopathology Unit, Imperial Cancer
Department of Histopathology, Royal Postgraduate Medical School, Research Fund, Lincolns Inn Fields, London WC2A

DLI Cane Road, London W12 ONN For gene therapy to become a reality in the gut, methods must be
2 Depairtnient O;f Surlgery, Rayiie lliStitLite, Uiiiver-sity College Londoll o eeteayt eoearaiyi fegt ehd utb_DptnoSrr,aeIsteUiriClgLdeveloped to stably transfect gut stem cells in vivo. We have
E-cadherin (E-cd) is a transmenmbratne glycoprotein which not only developed a novel and highly adaptable in vivo model of

mllediates homotypic cell-cell adhesion bLit allsocontro)ls the gastrointestinal development and differentiation. Here we

differentiation of epithelial cells. Loss of E-cadherin is seen frequently describe the use of a retroviral vector to introduce the lac Z (p-
in poorly differeptiated colorectll tLoss ourf in which tie architectlyre galactosidase) gene to foetal intestinal endodermal cells in our
and glandular c0onfigUration is greatly impaiired. It has been proposed model, in a first attempt to develop a system in which to assess the
that its normal funlctioll suLppresses the invasive phenotype of feasibility of gene tansfer in gut stem cells, and to study genes of
carcinoma cells. developmental interest in the gut. 14 day foetal rat intestine,
A E-cd negative poor-ly differentiated colorectal carcinomtia cell line which consists of a tube of undifferentiated endodermal cells

(LS I 74T) svas coitransfected with the plasmid BATEM2, expressing surrounded by a mass of undifferentiated mesenchymal cells is
mouse E-cd cl)NA and with the pl,asmiid pSV2 coinferrinig neomvcinl dissociated into its constituent layers after a 45 min incubation in
resistance. The expressioni of E-cd in transfectants wvas detected bv collagenase IV . Endodermal fragments are embedded in a type I
i1mmul.noperoxid;ase staining, ELISA and Westeri- blottitig. Intercellular collagen gel and grafted into the subcutaneous flanks of nude
aidhesioni was increased (35%) in the tralsfectants compared to the mice. After 10 days the grafts differentiate fully and acquire a
Parental line and this was cotiipletely blocked by ain anti-E-cd sub-mucosa, lamina propria and appropriate muscle layers, in
mionclontal antibody) (DECMA-1). Transfectants (LScad-2) showed a major part from the mouse host. We have then introducted either

p)olygona;l epithelial plietiotype ill inonolay\er conilpared to a1 diftilse ...dfueby infection ormicroinjection of the replication-defective BAG (13-
fibroblast-like pattern in the parental cell line. In collagen gel well r trova etor,pwich the

differentiated oroanoids in which nluLclei were polarised towards the galactosidase et transuces

periphery vere seeen in the transfected linle. The growth rates of galactosidase and Tn 5 neo genes, into developing intestinal
LSI74T aind LScad-2 were determ-inied under anchorage-dependent endoderm cells; expression of the b-galactosidase marker is
(.plastic) and independent (soft agar) conditionls. There wats a 5.8 fold readily detectable in the fully differentiated intestinal mucosa.
redutctioii in the nuLmliber of colonies of LScad-2 cells -rowin-z in soft This is an ideal system in which to study gene transfer in rodent
agar wvhen conilpared to the parental cells. Thle proliferation rate on and human gut stem cells, the development of cell lineages and
plastic was also sienificaniitly inhibited in the transfectants (p<0.006). the repertoire of the putative multipotential stem cells by single cell

Iln ConlclIsioll, we have showvn that tran!isfectionl of E-cd cDNA into a injection of the BAG retroviral vector, and the effects of abberent
))oorly diffeiretiaited colonl carcintmi;a cell line increased intercellular expression of developmental genes of interest in the gut, such as
sdhesion and led to alteration in the phenotype towards a more homeobox genes, early response genes and genes encoding
diifferentiiatecd formII atid inihibited growth in vitro. Howe\er, the growth factors, introduced using replication defective vectors.
developmient ot tfllly differentiated glandular strulctulres mlay re(qluire
otleriadhesion itnolecules or- biolouical mlocdifiers suich as growvth
factors.tor tle e \hihitioll of the coillmplete PIhellolyl)e.

Inflammatory bowel disease T108-T115
T106 T108

USE OF DISEASE-SPECIFIC MONOCLONAL ANTIBODIES TO
CLONE cDNAs UPREGULATED IN IBD INCLUDING THE
COMPLEMENT REGULATORY PROTEIN DAF. S Bloom. R
Piggott*. D Simmons and DP Jewell. Institute of Molecular Medicine,
John Radcliffe Hospital, Oxford, and *British Biotechnology Ltd,
Oxford, UK.
Monoclonal antibodies to molecules upregulated in IBD (Gut 1992,

33(2)s2) have been used to screen cDNA libraries made from inflamed
colonic mucosa with the aim of identifying genes encoding cell surface
antigens which are upregulated in IBD. Methods: cDNA libraries
made from inflamed and non-inflamed colon of patients with ulcerative
colitis (UC), and Crohn's disease (CD) were ligated into the vector
CDM8 and transiently expressed in COS cells, derived from primate
fibroblasts. Transfected cells were incubated with mouse monoclonal
antibodies previously shown to recognise inflamed colonic mucosa.
Antibody labelled cells were "panned" on dishes coated with goat anti-
mouse Ig. Panned cells were lysed, episomal DNA rescued and used to
transformr MC1061/p3 E coli. Plasmid DNA from individual colonies
was purified and transfected into COS cells. Immunofluorescence
conifimied that the transfected cDNA produced a molecule recognised by
the antibody. cDNA clones givilng positive fluorescence were
sequenced and analysed using the Genbank database. Results: Seven
anltibodies yielded cDNAs giving positive immunofluorescence. One
anltibody stained COS cells transfected with a 1.4 kb cDNA fragment,
revealed onl sequencing to be the gene for the complement regulatory
protein CD55 or decay accelerating factor (DAF). This antibody shows
apicall stainiing of colonic epithelium, a pattern very similar to that in
published reports of complement deposition, in 15/18 sections of UC
mIuCOSa, 5/7 sections of CD, and 0/9 sections of histologically normal
muLcosa. A second antibody staining both normal and inflamed colonic
epithelium, bound to cells transfected with a 1.5kb cDNA whose
sequence matches that of immunoglobulin superfamily member CD66
(biliary glycoprotein l), which has not peviously been demonstrated in
huLm1;all colon. Five antibodies stained cells transfected with three
cDNAs of 2.7, 2.3 and 2.9 kb. Sequencing of the 3' end of these
cDNAs reveals identity with the human poly Ig receptor. Conclusion:
We have identified cDNAs whose expression is upregulated in inflamed
compared with normlal colon, and I cDNA, originally isolated from
liver, not previously known to be expressed in the colon. The cloning
of DAF has relevance in the light of reports of complenment deposition
on the luminial epithelial surface in UC. This technique may shed light
oni the miloleculIar pathogenesis of inflammatory bowel disease.

NITRIC OXIDE IS CYTOTOXIC TO CULTURED CACO-2
INTESTINAL CELLS. FF1 Mourad, LJD O'Donnell, AM Cevallos, ML
Clark, MJG Farthing. Department of Gastroenterology, St
Bartholomew's Hospital, London EClA 7BE.

Nitric oxide (NO) is cytotoxic to vascular endothelial cells and the
inhibition of nitric oxide synthase (NOS) has a protective effect in
chemically-induced colitis in animals. Whether nitric oxide has a direct
cytotoxic effect on enterocytes or colonocytes is not known. Our aim
was to study the effect of the nitric oxide donor L-arginine and the nitric
oxide synthase inhibitor nitro L-Arg methyl ester (L-NAME) on the
survival of Caco-2 cells, an intestinal carcinoma cell line.
Caco-2 cells were cultured in 6-well plates in Dulbecco's modification

of Eagle's medium, and which contains glutamine, antibiotics and foetal
calf serum. Twelve days after reaching confluency, when Caco-2 cells
have differentiated and acquired the enterocyte phenotype, they were
incubated with the same culture medium to which the following were
added: (1) L-Arg 800tM; (2) D-Arg 8001M; (3) L-NAME 100itM or
(4) L-Arg 800liM+L-NAME 100pM. After 24h incubation the
supernatant was removed and replaced with 0.5% Trypan blue in PBS
and the cells incubated for a further I Omin. Cell death was then
determined microscopically (200x) by two blinded observers who
counted those cells that failed to exclude the dye in four representative
fields in three replicate wells. The number of dead cells in the control
group (culture medium only) was 34.7±2.1 (mean.+SEM). Addition of L-
NAME alone produced no significant change in cell death rate
(39.7±3.5). Incubation with L-Arg significantly increased the number of
dead cells (44.8±3.2; p<0.01); however, D-Arg was without effect (28.3
±3). Addie(on of L-NAMvIE with L-Arg significantly protected the cells
from L-Arg-induced cytotoxicity (26.5±1.6; p<0.0001 compared to L-
Arg and p<O.01 compared to control).
Thus, nitric oxide has a direct toxic effect on the cells of this carcinoma

cell line, a process that can be prevented by nitric oxide synthase
inhibition. NO may contribute to the cytotoxicity of intestinal cells in
conditions such as ulcerative colitis in which NO production is known to
be increased.
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DUAL ACTION OF A NITRIC OXIDE SYNTHASE INHIBITOR
ON ENDOTOXIN-INDUCED RAT INTESTINAL
MICROVASCULAR INJURY
F. Laszlo and B.J.R. Whittle. Department of Pharmacology, Wellcome
Foundation Ltd, Beckenham, Kent, U.K.

Nitric oxide (NO) formed by a constitutive enzyme plays an important
role in modulating intestinal microvascular integrity. By contrast, excess
production of NO by an inducible enzyme is implicated in the
microvascular injury associated with endotoxin shack. We have now
investigated the time-course of the effects of the NO synthase inhibitor,
NG-monomethyl-L-arginine (L-NMMA), administered at different times
following endotoxin challenge, on intestinal microvascular damage.
Under halothane anaesthesia, E. coli lipopolysaccharide (LPS;3mgkg-

i.v.) was administered to rats. [1251] Human serum albumin (2gCi kg-1
i.v.) was used for the determination of vascular albumin leakage, an index
of endothelial injury. Concurrent administration ofL-NMMA (SOmgkgl
s.c.) substantially provoked albumin leakage seen lh after LPS in the
ileum (from 1±21 to 532t621l plasma g-I tissue respectively; n=8;
P<0.01). This increase in vascular leakage declined over the subsequent
1-2h, as was likewise found in the colon. It is known however, that
activity of the inducible enzyme is only detected in intestinal tissues from
3h after LPS challenge, a time when changes in vascular permeability are
initiated by low doses of LPS. L-NMMA (12.5-50mgkg-I s.c.)
administered 3h after LPS, caused a dose-dependent reduction in the
albumin leakage in both ileum and colon, determined 2h later, being
abolished with the higher dose (n=8, P<0.01 for both). L-NMMA
(SOmgkg-l) did not significantly affect albumin leakage under control
conditions 1-5h after administration in ileum or colon (n=8 for each).
These findings confirm that initial suppression of the constitutive NO

synthase by L-NMMA following challenge with LPS provokes early
vascular injury in the ileum and colon. By contrast, administration of L-
NMMA at a time of detectable expression of the inducible NO synthase,
protects against the subsequent vascular damage, which may reflect
inhibition of the excessive local generation of cytotoxic NO or its
metabolites.

LACTOFERRIN IS PRESENT IN NORMAL MUCOSAL MAST
CELLS, IS SELECTIVELY EXCRETED IN FAECES IN
INFLAMMATORY BOWEL DISEASE (IBD) AND MAY BE
RELEVANT TO LEUCOCYTE RECRUITMENT.
A.D.DWARAKANATH. J.M.O'DOWD*. C.BEASLEY*.
H.H.TSAI. C.A.HART#. JONATHAN M. RHODES.
Departments of Medicine, Pathology*, and Microbiology#,
University of Liverpool, P.O.Box 147, Liverpool L69 3BX.

The raised faecal lactoferrin in I.B.D. has been assumed to
reflect leucocyte shedding. Lactoferrin, however, enhances
leucocyte adherence and can itself cause inflammation. We
have therefore compared faecal excretion of lactoferrin with
myeloperoxidase, the product of a different leucocyte granule,
and assessed the mucosal localisation of lactoferrin.

Freshly voided faecal samples from normal
controls(n = 8),infective controls(n = 32), Crohn's
disease(n =13)and ulcerativecolitis(n =18) were homogenised,
centrifuged, filtered and assayed by ELISA for lactoferrin and
myeloperoxidase. Although faecal myeloperoxidase was
increased in both IBD (mean 47.Ong/mg protein, SD 36.0) and
infective diarrhoea (mean 98.0, SD 113.0) compared with
controls 1.0, SD 0.4, p<0.001) there was much greater
excretion of lactoferrin in IBD so lactoferrin/myeloperoxidase
ratio completely discriminated between IBD (mean 10.4, SD
6.2, ) and infective diarrhoea (0.84, SD 0.76, p<0.01) with no
significant difference between UC and CD. This implies a
selective release of leucocyte secondary granules in IBD.

Immunohistochemistry (n = 20 UC, 20 CD, 20 controls)
shows myeloperoxidase to be present as expected in all
phagocytic cells but lactoferrin has a quite different distribution
with expression mainly in mast cells in the normal mucosa with
intense staining of crypt abscesses in active IBD.

The selective release of lactoferrin from the mucosa in
IBD may be a potent factor in the inflammatory process.

STUDIES OF EPITHELIAL METABOLISM AND MUCIN SYNTHESIS
IN ULCERATIVE COLITIS AND CONTROLS
IA Finnie. BA Taylor. JM Rhodes Department of Medicine, University
of Liverpool, PO Box 147, L69 3BX

Introduction Butyrate is an important substrate for the colonic
epithelium, and a defect in its metabolism has been reported in
ulcerative colitis (UC). We postulated that pouchitis in UC might
reflect a similar metabolic defect in the ileum. In addition, reports of
therapy with butyrate enemas in UC have been favourable, and we
have examined whether this response might reflect favourable
metabolic conditions resulting in increased mucin synthesis.
Methods & Results Using a tissue culture technique 14C butyrate

and 14C glutamine metabolism were quantified in ileocolonoscopic
biopsies from quiescent UC and control patients. In UC rates of
butyrate metabolism in the terminal ileum (Ti)(139.3 ± 56.2
nmol/hour/gg protein)(mean ± sd, n=8), ascending colon (AC)(92.5
± 58.3, n=12) and descending colon (DC)(93.3 ± 115.1, n=12) were
not significantly different from those in controls (TI 118.1 ±

57.2,n=10, AC 62.6 ± 44.2, n=12, DC 51.5 ± 32.2, n=12). In UC the
rate of glutamine metabolism in the DC (7.8 ± 7.9 nmoles/hour/g
protein) was greater than in controls (1.4 ± 0.7) (P< 0.01); rates of
metabolism of glutamine in the AC (6.2 ± 7.7) and TI (23.3 ± 13.8)
in UC did not differ significantly from control values (AC 4.9 ± 3.2,
TI 15 ± 13.6). In separate studies we assessed the effect of butyrate
on mucin synthesis by culturing colonic biopsies (from UC and
controls) in the presence of butyrate at concentrations 0-10mM; in
controls a dose-dependent increase in 3H N-acetylglucosamine
incorporation into mucin was found with maximum effect at
concentrations of 0.1mM to 460 ± 85% (mean ± se, n=16) of control
values (n=16). A similar response was obtained in UC biopsies. The
effect of butyrate was blocked by 50mM bromo-octanoate.
Conclusions Our studies confirm that there is regional variation

in butyrate and glutamine metabolism in the colonic epithelium, but
do not support the hypothesis that impaired butyrate metabolism is
responsible for UC or pouchitis. Butyrate increases mucin synthesis
in the colon and this could be an important physiological and
therapeutic mode of action.

NEW APPROACHES IN CROHN'S DISEASE: RAPID LOCALISATION OF
GRANULOMAS FOR PARALLEL LIGHT MICROSCOPIC (LM) AND
ELECTRON MICROSCOPIC (EM) STUDIES.
Cooper P. Rowles PM. Sim R. Dhillon AP. Pittilo RM. Pounder RE.
Wakefield AJ.
Inflammatory Bowel Disease Study Group, Royal Free Hospital
School of Medicine, London NW3. University College and
Middlesex School of Medicine, London WI, and University of
Kingston, Kingston-upon-Thames, Surrey.

The granuloma, a hallmark lesion of Crohn's disease, may localise
to the antigenic stimulus for persistent cellular immunity in this
condition. Thus, these structures are Lmportant targets for detailed
study. However, there are no techniques that permit both the
identification of, for example, viral particles at the EM level and
co-localisation of these structures with signals obtained by
hybridisation or immunochemical techniques at the LM level.
Limitations include fixation techniques and the focal distribution of
granulomas. We have devised techniques to overcome these
problems. Methods: 1) Arterial perfusion-fixation at 100 mmHg of
10mins using 4% paraformaldehyde/0. I %c glutaraldehyde in 100mM
phosphate buffer at pH 7.2. 2) Tissue is sliced circumferentially into
5mm lengths, that are divided into 10 radial segments, to include the
full thickness of the bowel wall. 3)Radial sections are embedded in
agar and sliced on a Mcllwain tissue chopper into 500-700um widths.
4)The 500um sections are separated and stored in order, with
alternate sections either being processed into paraffin, or stored in
paraformaldehyde for subsequent EM processing. 5) Areas of
interest, such as granulomas, are identified in H and E sections taken
from the paraffin processed blocks. 6) The adjacent section is
orientated, and the area of interest dissected out and cut into 1mmi
blocks for L)wicryl embedding. 7) Granulomas can be screened bv
LM immunochemistrv and in situ hybridisation, for example for
infectious agents, prior to immunogold/i/z situ gold at the EM level
on the same tissue lesion. This technique has increased our hit rate
of granulomas from 1:200 to 1:2 tissue sections suitable for EM
study, representing a great saving in time and costs.
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ABSENCE OF M. PARATUBERCULOSIS BUT PRESENCE OF M. ULCERATIVE COLITIS
AVIUM RFLP TYPE A/I IN TISSUE EXTRACTS ISOLATED POLYMORPHISMS ON CHRC
FROM PATIENTS WITH CROHN'S DISEASE EXAMINED BY J C Mansfield, H Holden. J K Tarlol
THE POLYMERASE CHAIN REACTION G W Duff, Section of Molecular Me
ST Wall. JJ McFadden. *R Sim. *AP Dhillon. *RE Pounder. *AJ Pharmacology, University of

Wakefield ~~~~~~~~~~~~~~Gastronterology, Royal ftlalta shirWakefield
Inflammato'y Bowel Disease Study Grmp, School of Biological A familial predisposition to in
Sciences, University of Surrey, Guildford, Surrey and the * University recognised but the mechanism is unc
Departments of Histopathology and Medicine, Royal Free Hospital important regulator of the intestinal i
School of Medicine, London NW3. as secondary to the disease process.manifestations of the disease are

profile. We have examined cytok
Introduction: If Crohn's disease in humans is similar to Johne's of polymorphic to see whether vaiatioi

ruminants, then the infectious agent would be expected to be inflammatory bowel disease occurrei

concentrated in foci of granulomatous inflammation. Johne's disease A single base pair polymorphi
may be caused by two agents: M. paratuberculosis -and M. avium interleukin-la (IL-ka) gene and a i

RFLP tvpe A/I (the wood-pigeon baccillus). Both these bacteria base pair segment in intron 2 of the i
Ira) gene were studied. Genotypeshave been isolated from Crohn's disease. Methods: Granulomas colitis (UC) patients, 78 with Cro1

were identified in single H and E sections from 10 resected Crohn's controls.

tissues. A serial 30 um section was cut, followed by a further section Ulcerative colitis, but not Crohn
for H and E, to check that the same granuloma was still present. In allele 2 of the IL-Ira gene. This
the same tissue the base of an ulcer was also identified: all tissue on controls to 35% in UC patients (p:
the 30 um section was cut away leaving just the granuloma and ulcer carriers of at least one copy of IL-l
base separately. These tissues were coded, de-waxed and DNA interval: 1.3 to 3.2). The associatioi

total colitis. The IL,-la polymorphi
extracted using mini-bead beater. PCR was performed using primers controls, Crohn's disease and UC: 71
from IS900 (specific for M. paratuberculosis) and from IS901 (specific In conclusion the genetic assoc
for M. avium RFLP type A/I) and the results decoded. cytokine gene polymorphisms may
Results: All sections were negative for M. paratuberculosis. One not seen in the IL-la gene. Th
section taken from the base of an ulcer, was positive for M. aviw1 regulation may contribute to inflamn

RFLP type A/I. Conclusions: The absence of M. paratuberculosis
DNA in the granulomas indicates that either M. paratuberculosis is
not involved in the disease in this group of patients, or it is
concentrated in discrete foci that were not sampled in this
experiment. The detection of M. avium A/I in a single specimen
does, however, provide some evidence for the continued association
between Johne's disease bacilli and a minority of Crohn's disease
patients, although this may be due to secondary infection of ulcers.

Neoplasia T116-T123
T114 T116

AND CYTOKINE GENE
DMOSOME 2.
w. T L McDowell. CD Holdsworth.
edicine, Department of Medicine and
Sheffield, and Department of
re Hospital, Sheffield, S10 21F.

flammatory bowel disease is well
clear. The balance of cytokines is an
inflammation, but is usually regarded
An alternative hypothesis is that the
secondary to the genetic cytokine
kine genes which are known to be
ns in these genes are associated with
sce or severity.
ism in the promoter region of the
variable number of repeats of an 86
interleukin-1 receptor antagonist (IL-
were deternined for 113 ulcerative
fhn's disease, and 261 local healthy

n's disease, had an association with
allele was increased from 24% in
=0.007). The odds ratio for UC in
Ira allele 2 was 2.0 (95% confidence
on was strongest among patients with
ism was equally distributed between
'0% allele 1, 30% allele 2.
ciation of UC with chromosome 2
be specific to the IL-Ira gene, as it is
iis is further evidence that IL-lra
natory bowel disease pathogenesis.

SELECTIVE THROMBOXANE SYNTHESIS INHIBMON /
RECEPTOR ANTAGONISM WfTH PICOTAMIDE: A NEW
THERAPEUTIC APPROACH IN INFLAMMATORY
BOWEL DISEASE (IBD)?
CE Collins. MJ Benson. WR Burnham* and DS Rampton
GI Science Research Unit, The London Hospital Medical College and
Deparatent of Gastroenterology, Oldchurch Hospital*, Romford, Essex.

Thromboxane (TX) has been implicated in the pathogenesis of IBD.
Proinflammatory properties ofTX include recruitment and activation of
neutrophils; TX-induced platelet aggregation and vasoconstriction may
contribute to intestinal vascular microinfarction. TX inhibitors abrogate
experimental colitis. We have measured colonic mucosal TX synthesis
in vitro, in IBD and controls, and assessed the efficacy of picotamide
(Samil Gruppo), a selectiveTX synthase inhibitor / receptor antagonist,
marketed in Europe for use in vascular disease.

METHODS: Paired colonoscopic biopsies from IBD and control
subjects were incubated for 20 minute periods in oxygenated Tyrode's
medium, containing picotamide (lmM) or its vehicle. TXB2 released
into the supematant was measured by ELISA.

RESULTS: Median basal TXB2 production was increased in active
ulcerative colitis (UC) [240 pg/20mins/ mg wet weight tissue (IQR 173-
325)(n=9)J compared with controls [74 (45-179) (5), p=0.031, and
inactive UC [100(62-130) (6), p=0.021. TXB2 production was also
raised in Crohn's disease [321(134-519) (4, of which 3 were inactive/
uninvolved)]. Picotamide reduced TXB2 release by 54% (IQR 40-64)
(n=l 1)p=0.001) in UC and by 62% (30-82) (4)(p=0.06) in Crohn's.

CONCLUSIONS: 1. Colonic mucosal TXB2 production is
increased in active UC and in Crohn's disease. 2. Picotamide inhibits
TXB2 synthesis in vitro and merits tlerapeutic evaluation in IBD.

THE PROGNOSTIC VALUE OF C-ERB B2 IN
ADENOCARCINOMAS ARISING IN BARRETT'S
OESOPHAGUS
TA Wright. AN Kingsnorth. MR Gray.
Department of Surgery, Royal Liverpool Hospital,
Liverpool.

The oncogene c-erb B2 has sequence homology to the internal
domain of the epidermal growth factor receptor. It is postulated that
it causes autonomous phosphorylation of tyrosine kinase leading to
altered growth regulation. It has been found in up to 25% of breast
cancers, 15% of gastric cancers, 38% of non-small cell cancers and
13% of colon cancers. Over-expression of this oncogene has been
associated with a poor prognosis in ductal breast carcinomas but
appears to he related to the more well differentiated gastric
carcinomas.
The aims of the present study were to determine the proportion of

Barret's cancers over-expressing c-erb B2 and to relate this to stage,
grade and survival to see if it has any prognostic value.

Archival sections of tumours from histologically confirmed
Barrett's oesophagus were stained immunohistochemically for the
presence of c-erb B2. Sections were scored positive if greater than
10% of cells had membranous staining. The case notes and original
pathological record were obtained to assess grade, stage and
prognosis. A,good prognosis was arbitrarily determined by survival
more than one year from diagnosis.
The results confirmed that a poor prognosis was significantly

associated with the poorly differentiated tumours (p< 0.05) and stage
IIB,III or IV (p<0.01). However, there was no relation between c-
erb B2 over-expression and grade, stage or prognosis. C-erb B2 was
positive in 19 (68%) of the 28 tumours.
We conclude that c-erb B2 does not appear to have any prognostic

value in adenocarcinomas arising in Barrett's oesophagus. It is,
however, present in over 2/3 of tumours: a much higher proportion
than in any other type of tumour studied so far. It may therefore have
value as a pre-malignant marker in surveillance programs.
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OESTROGEN RECEPTOR AND OESTROGEN INDUCIBLE GENES
ARE EXPRESSED IN GASTRIC MUCOSA AND CANCERS.
S Singh. R Poulsom*.-R Jeffery*. NA Wrght*. MC Sheppard.
MJS 4ngman.
Dept. Medicine, Queen Elizabeth Hospital, Birmingham *Imperial
Cancer Research Fund, London, UK.

Gastric cancer is more common in men. It is also more common
in males In some experimental models of gaStric carcinogenesis.
The anti-oestrogn tamoxifen appears to have some benefit in
treatment of advanced gastric cancer. Furthermore, the beneficial
effect of cimetidine in gastric cancer may also be endocrine in
origin. The presence of oestrogen receptor in gastric mucosa and
cancers is controversial. The aim of this study was to determine
expression of oestrogen receptor and, as evidence of receptor
function, expression of oestrogen inducible genes (pS2 and ERD5)
in paired samples of normal gastric mucosa and cancer.

Oestrogen receptor expression was measured using a
commercially available enzyme immuno-assay. Oestrogen receptor
expression was significanty lower in cancers, 1.8 fmol/mg protein,
compared to paired normal mucosa, 13.7 fmol/mg (n=9). Males
and females had similar levels. In contrast, oestrogen receptor
mRNA determined by Northern blot analysis was present in equal
concentrations in normal mucosae and cancers. Northern blot
analysis also demonstrated differential expression of pS2 and ERD5
in cancers and normal mucosae. pS2 was underexpressed in 13
out of 14 cancers relative to the paired normal mucosal tissue.
ERD5 was overexpressed in 12 out of the 14 cancers. In situ
hybridisation and immunohistochemistry showed pS2 and ERD5
expression in epithelium.

Differences in expression of oestrogen receptor and the
oestrogen inducible genes, pS2 and ERD5, between normal gastric
mucosa and cancers may indicate a role for oestrogen in gastric
cancer.

EFFECTS OF HELICOBACTER PYLORI INFECTION ON
ACID-CATALYSED N-NITROSATION IN GASTRIC JUICE.
G M Sobala. St James's University Hospital, Leeds.

Introduction. Ascorbate is secreted by the normal
stomach but not in H pylori-associated chronic gastritis.
Ascorbate can prevent N-nitrosation by scavenging nitrite
but this reaction is stochiometrically complex and
problems with total N-nitrosocompound assays make it
difficult to determine the effects of such lowered
ascorbate concentrations on N-nitrosation in vivo. The
aim of this study was therefore to assess instead by
mathematical modelling the effects of depressed gastric
juice ascorbate concentrations on N-nitrosation of a
model amine. Mehod. The validated chemical kinetic
equations describing the reactions of nitrite, ascorbate,
thiocyanate (a catalyst of nitrosation) and proline in
gastric juice derived by Licht et al (Carcinogenesis 9:365)
were written as ordinary differential equations and solved
by computer using the LSODA package. An estimate was
made of nitrosoproline formation over 30 minutes with
the following starting conditions: nitrite 80 pmol/l; proline
40 mmol/l; a high mass transfer coefficient; pH 2.0 to
4.0; thiocyanate 0.5 mmol/l (typical non-smoker, S) or
2.0 mmol/l (smoker, NS); ascorbate 20 pmol/l (typical H
pylori gastritis, HP) or 125 pmol/l (typical normal
stomach, N). Results. Nitrosoproline at 30' (pmol/l):

pH NS-N S-N NS-HP S-HP
2.0 0.2 12.0 8.6 29.1
2.5 0.1 0.2 3.4 14.1
3.0 0.0 0.0 0.7 4.0

Nitrosoproline formation was negligable above pH 3.5
in all groups. Discussion. H pylori chronic gastritis
substantially increases potential for acid-catalysed N-
nitrosation, especially in smokers. As ascorbate is also a
potent inhibitor of bacterially-catalysed N-nitrosation at
neutral pH, these results may partly explain the increased
risk of gastric cancer observed in H pylori infection.

N-NITROSO COMPOUNDS LEVELS IN FRESH GASTRIC JUICE
IN RELATION TO CLINICAL DIAGNOSIS
Reed PI, Xu GP, Li DH, Hill MJ & Johnston BJ
Lady Sobcll Gastrointestinal Unit, Wexham Park Hospital, Slough,
Bcrks, SL2 4HL

N-Nitroso compound (NOC) levels have been assayed in 510
samples of frcsh gastric juice obtained at endoscopy using a newly
publishcd mcthod (Xu et al, The Analyst 1993 in press) which utilised
Thermo Encrgy Analysis.

Whcn the lccls were related to the gastric juice pH there were
two clcar peaks, onc at acidic pH and the other higher peak at near
neutral pH. The levels were shown to decrease markedly with storage
of the samples.

The paticnts wcrc subdividcd according to previous gastric
surgery and cndoscopic diagnosis. The table shows the results in
patients taking no relevant medication (n=172) [* p < 0.05 compared
with normal (T tcst)].

Patient group n pH nitrite ,mol/A NOC smol/l
mean (SEM) mean (SEM)

Normal 54 2.5 4.07 (2.98) 1.63 (0.31)
DU 20 1.9 0.25 (0.13) 1.64 1.15
GU 8 2.4 2.91 (2.58) 2.46 (0.99)
V&P 19 3.4 6.44 (3.87) 2.23 (0.72)
Partial g'cctomy 40 6.5 19.82 (3.1 2.12 (0-44I
Gastric atrophy 11 5 23.9 2.82 (0.96)
PA 11 7.5 6 2.9* (L.83)
Gastric cancer 9 _9 144.50 (78.02) 4.70 (2.05)
Thcsc results are in close qualitative agreement with the results

reported in 1981 (Lancet, ii, 550-2) using a different method. All the
NOC lcvels are higher bccause they include the unstable as well as

the stable NOCs.
Using this improved method wc havc been able to show higher

NOC levels in fresh gastric juice from patients at increased risk of
developing gastric cancer.

INHIBITORY EFFECTS OF THE GASTRIN RECEPTOR
ANTAGONI$T CR2093 ON GROWTH-FACTOR STIMULATED
GROWTH OF A PANCREATIC CELL LINE

S.A. WATSON, T. CLIFFORD, R.J.C. STEELE,
J.D HARDCASTLE
DEPARTMENT OF SURGERY,
UNIVERSITY OF NOTTINGHAM.

AR42J, a rat pancreatic cell line, is known to express
both gastrin and epidermal growth factor (EGF) receptors.
In this study, we have examined the effect of a gastrin
receptor antagonist, CR2093 on basal and gastrin-17
(G17), EGF and transforming growth factor (TGF) alpha-
stimulated growth in vitro. At Se-4M, CR2093 reduced
the basal growth of AR42J to 65% of control values
(p<0.01). This growth inhibition was reversed to 91% by
G17 at le-9M, and also to 94% by EGF and to 75% by TGF
alpha at 10 ng/ml. Alone, G17, EGF and TGT-alpha
stimulated growth to 112%, 187% and 137% of control values
respectively, and marked synergy was observed when G17
was used in combination with either growth factor.
Furthermore, the combination of G17 and TGF-alpha
reversed the inhibitory effect of CR2093 to 115% of control
values. When the ability of CR2093 to bind to EGF
receptors was assessed in a ligand binding assay, it was
found that the antagonist could displace up to 23% of
unlabelled EGF.

CR2093 has potent inhibitory effects on the basal
growth of AR42J which can be reversed by G17 and EGF
receptor ligands, and this action may in part be related
to the antagonist's ability to inhibit binding to the EGF
receptor.
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CURRENT USE OF ASPIRIN AND NON-STEROIDAL ANTI-
INFLAMMATORY DRUGS MAY PROTECT AGAINST
SYMPTOMATIC COLORECTAL CANCER: A CASE CONTROL
STUDY
R Curless. ED Srivastava*. JM French+. GV Williams. OFW James
Departments of Medicine (Geriatrics), Medicine* and Neurology+,
Medical School, University of Newcastle upon Tyne NE2 4HH

In vitro prostaglandin inhibition by non-steroidal anti-inflammatory drugs
(NSAID)s) reduces colon carcinogenesis in rat models. Recent
epidemiolo.gical reports suggest that sulindac protdcts against polyp
formation i familial polyposis and that aspirin use reduces colorecta
cancer incidence and mortality. We report data from a case control
study.
Method
273 consecutive cases of histological colorectal cancer were identified.
A community dwelling control was found from each colorectal cancer
propositus_general practitioner's register, matched for age (+/-2 years)
and sex. cases controls were interviewed by one observer using a
structured questionnaire including a section concerning medication use.
Aspirin and NSAID use was classified as "never", "used to" (not in the
last 12 months) and "current". Frequency of use was noted as "regular"
at least weekly) or "occasionally" (less than weekly). The odds ratio
OR) and 95% confidence intervals (CI) were calculated.

Results Aspirin NSAID AspirinNSAID

Cases Cont Cases Cont Cases Cont

Never 127 115 248 236 375 351
Used to
occasional 72 73 2 0 74 73
regular 4 7 4 3 8 10
Current
occasional 31 51 2 2 33 53
regular 27 27 16 32 43 59

Mijssing (12) (0) (1) (0) (13) (0)

OR for drug ingestion "ever versus never" were: aspirin and/or NSAID
0.76 (0.58-0.99j, aspirin only 0.77 (0.54-1.08), NSAID only 0.62 (0.25-
1.36). OR for 'current versus never" were: aspirin and/or NSAID 0.64
(0.43-0.93), aspirin only 0.67 (0.43-1.04), NSAID only 0.5 (0.16-1.20).
OR for "used to versus never": aspirin and/or NSAID 0.92 (0.60-1.43),
aspirin alone 0.86 (0.57-1.30), NSAID alone 1.9 (0.48-7.49).
We conclude from this study that there is some support for the
hypothesis that colon carcinogenesis in man may be reduced by use of
aspirin or NSAIDs. This requires further careful examination.

Vertical transmission of tumor as a major independent predictor of
Hereditary Non Poyposis Colorectal Cancer (HNPCC) diaposis: a
multivariate analysis of phenotypic features. A. Pecesee. G. Marra .
Coco*. M. Pahor. F. Amlo. R. Ficareli. N. Gentloni. M. Ponz de
LeW*. M. Anti. Depts. of Intenmal Medicine and *Surgey. Catholic
University of Rome. L.go F. Vito , 1 00168 Rome. "Patologia Medica.
University of Modena.

Minimum criteria for a tentative definition ofHNPCC have been recently
proposed by an International Collaborative Group on HNPCC (ICG-
HNPCC) (Vasen et al., Dis Col Rectum 1991;34:424). However a large
group of families with a marked aggregation of tumors (including colorectal
cancer) and other peculiar clinical features (early onset and/or multiple
primanies) in which an inherited susceptibility is likely to occur, do not meet
the above mentioned tentative definition and theoretically should be excluded
from the diagnosis and screening procedures of HNPCC. In this study six
clinical and pathological features (vertical transmission of colorectal or
early-onset cancers, familial aggregation -i.e. more than 50% of cancer cases
in the nuclear pedigree-, proximal localization of colon tumors, early age of
onset, multiple cancers -including syncronous and metachronous colorectal
cancers- and mucinous histology) were analyzed in 132 consecutive patients
previously resected for colorectal cancer, in order to calculate the relative
contribution of each of them to the diagnosis of HNPCC. The relative risk
for HNPCC diagnosis for each parameter was calculated for all 176
colorectal cancers found in the kindreds by means of a stepwise logistic
regression. Reslts: Six finilies (4.5%) met the minimum criteria of the
ICG-HNPCC and could therefore be considered HNPCC. Twenty-three
families (17.4%), having at least 3 ofthe above mentioned features, although
not satisfying the ICG-HNPCC criteria, remained highly suspected for
HNPCC. The multivariate analysis showed the following variables to be
associated with HNPCC dignosis: vertical transmission of colorectal cancer
(relative risk -R.R.- =17.9, 95/CI=1.9-167), early age of onset of colorectal
cancer (<50 yrs) (R.R.=6.8, 95/CI=1.8-25.8), aggregation of tumors in the
nuclear pedigree (R.R.=5.3, 95%CI=1.3-22), proximal localization of colon
tumors (R.R.=3.8, 950/CI=0.9-15.77). No association with HNPCC
diagnosis was found for the presence of multiple tumors or mucinous
histology. Conclusions: The presence of two consecutive generations
affected by colorectal cancer or early prinmries seems to be the major risk
factor associated with hereditary colorectal cancer syndromes, advising
careful evaluation ofthe pedigree and strict family screening procedures.

T122

MUTATION ANALYSIS IN FAMILIAL ADENOMATOUS

POLYPOSIS; 5 BASE PAIR DELETION AT CODON 1309 RESULTS

IN A SEVERE PHENOTYPE. KP Nugent. RKS Phillips. SV Hodgson.
S Cottrell.J Smith-Ravin. W Bodmer

St. Mark's Hospital, City Road, London EC1V 2PS

Patient phenotype in familial adenomatous polyposis (FAP) varies in

the number of colorectal polyps and the presence or absence of a variety

of extracolonic manifestations. Specific germline deletions within the

coding sequence of the APC gene have been identified and may explain

this heterogeneity.
The phenotype of 27 members from 7 different families with an

identical 5 base-pair (bp) deletion at codon 1309 was compared with:

a) a group of 61 age and sex matched patients with FAP where the

mutation has not yet been typed; and b) 8 other different mutations in 25

individuals.

Patients with codon 1309 deletion have significantly more colorectal

polyps at the time of colectomy than the 61 age and sex matched FAP

patients with unknown mutations (p=0.0001, Mann Whitney U test).

The median number of polyps in their colectomy specimens was 4000

(interquartile (IQ) range 3,000-4,875), compared to 600 (IQ range 488-

1400) in the 61 matched patients. 6 of 27 patients with the 5 bp deletion

at codon 1309 developed extracolonic cancers, compared with 1 of 61

controls (p=0.003, Fishers Exact). Other manifestations such as desmoid

tumours were variably present in all groups.

These findings suggest that there is a correlation between a specific

germnline mutation and the number of large bowel polyps. The residual

heterogeneity in phenotypic expression may be influenced by

constitutional or environmental epiphenomena.

THE ONTOGENIC ROLE OF EGF AND TGF alpha IN THE
DEVELOPING HUMAN STOMACH.

EJ Kelly. SJ Newell. KG Brownlee & IN Prmrose
Academic Unit of Paediatrics and Surgery, St. James's University
Hospital, LEEDS.

Epidermal Growth Factor (EGF) is produced by a variety of glands
within the gastrointestinal tract and in experimental animals has been
shown to facilitate increased growth of gastric mucosa. In humans the
concentration of EGF in amniotic fluid is seen to rise during gestation.
EGF binds to a receptor which mediates tyrosine phosphorylation of the
receptor. Transforming Growth Factor alpha (TGF alpha) also exerts
its action via the EGF receptor. We postulate that EGF and TGF alpha
may play a role in the developing human stomach and, hence, have
examined the expression of EGF, TGF alpha and the EGF receptor in
fetal and infant stomachs.

Twenty fetal (13 to 28 weeks gestation) and 5 infant (2 to 21 weeks)
stomachs were obtained and fixed in buffered formalin. Sections were
examined for the presence of EGF, TGF alpha and the EGF receptor
using monoclonal antibodies by the peroxidase anti-peroxidase method.
We have also examined amniotic fluid and fetal urine to determine

whether EGF in the liquor is fetally or maternally produced. Amniptic
fluid and first urine samples were collected from 12 unstressed, term
infants born by elective cesarian section for maternal reasons. Samples
were stored on ice, spun and frozen. Samples were analysed using a

radio immunoassay to determine EGF concentration.
EGF immunoreactivity was not detected in any of the specimens

examined. EGF receptors were detected from all specimens after 16
weeks gestation, but not before. Receptors were noted on the surface
epithelium and not in the glands. Urine and amniotic fluid contain
large amounts of EGF.
The site of the EGF receptor suggests that from 18 weeks gestation

luminally acting peptides produced during fetal life are important in the
maturation of the human stomach.
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A SCID MOUSE XENOGRAFT MODEL FOR HUMAN
INlTSTINAL DEVELOPMENT AND FUNCTnON.
T.C. Savidge'12, A.L. Mry,D.J.P_Eerusonl, K.A. Fleming, J;A
W1ker-SmithI2 and A.D. Phiili. 'Dept. Cellular Physiology, AFRC
Babraham Institute, Cambridge, UK; 2Dept. EM, Queen Elizabeth
Hospital for Children, Hackney, London, UK; 30xford University,
Nuffield Dept Pathology & Bacteriology, John Radcliffe Hospital,
Oxford, UK.

The study of human intestinal physiology is complicated by the
relative inaccessibility of this organ for investigation, as well as a
multi-facet of ethical considerations. In an attempt to study human
intestinal development and function under more controlled
experimental conditions we have established a mouse xenograft model
that has provided an opportunity for long-term investigations.

Intact segments (2-3 cm lengths) of human fetal intestine (10-15
weeks gestational age) were xenotransplanted into sub-cutaneous
tunnels on the back of 6-8 week old C.B-17 scid mice, for durations
of up to 6 months. Xenograft vascularisation and the presence of all
4 major intestinal epithelial cell lineages were evident within 2 and 4-6
weeks following transplantation respectively. Enterocyte
differentiation was well advanced by 10 weeks, as indicated by enzyme
cytochemistry, showing brush border alkaline phosphatase,
aminopeptidase-N, lactase, oa-glucosidase and dipeptidylpeptidase IV
activities comparable to those measured in children. Double-label in
situ hybridisation employing biotinylated and dioxigenin-labelled whole
mouse and human DNA probes, performed at both light and electron
microscopical levels, demonstrated a human origin for a majority of
cellular components comprising the xenograft, including intra-epithelial
leukocytes. Host mouse connective tissue and some leukocytes were
shown to infiltrate into a predominantly human lamina propria. In
addition, the endothelium supplying the xenograft was of a murine
origin.

In summary, we have developed an intestinal xenograft model that
closely resembles human neonatal gut. We are currently assessing the
suitability for this model to mimic human enteropathy in viw, with the
aim of providing a novel means for drug testing at a pre-clinical level.

IMPACT OF CYTOMEGALOVIRUS AND EPSTEIN BARR VIRUS INFECTION
IN CHILDREN FOLLOWING LIVER TRANSPLANTATION
S.M. Davison, M.S. Murphy, 0.0. Adeodu, D.A. Kelly
The Liver Unit, The Children's Hospital, Ladywood Middleway
Birmingham

The high seroprevalence of CMV and EBV in adults is
well known. In contrast, most children are seronegative
for these viruses at transplantation, and are at greater
risk of subsequent disease. The incidence of CMV and EBV
infection and associated morbidity were studied
prospectively in 92 paediatric OLT recipients (median
age 2.1 years, range 0.13 to 14.8 years).

At OLT 69 (75%) were seronegative for CM1V and 44 (46%)
children received CMV positive grafts. 51% of CMV
negative children received a positive graft. Of 70
survivors, 24/55 CMV seronegative recipients seroconverted
to CMV, 18/24 had received seropositive grafts and
despite Acyclovir prophylaxis 14/18 developed significant
disease. Seroconversion was asymptomatic in 6 patients
who had received seronegative grafts. Median time to CMV
seroconversion was 51 days (range 8-872). All children
with CMV disease responded to treatment with Ganciclovir
and hyperimmune globulin.

EBV serology was available in 86 patients at trans-
plantation 54 (63%) being seronegative. 43/68 survivors
were seronegative at OLT and 26/43 seroconverted to EBV
at a median of 203.5 (range 12-746) days. Reactivation
occured in 9/25 seropositive recipients at a median of
508 (range 51-810) days. There was significant morbidity
in 7 patients, one of whom developed lymphoproliferative
disease and in addition 1 patient with EBV and Hepatitis C
co-infection developed acute hepatic failure requiring
retransplantation.

CONCLUSION: As most children undergoing OLT are sero-
negative for CMV and EBV, subsequent infection is frequent
and has a significant morbidity. Effective antiviral
prophylaxis or vaccination in this high risk population
is essential.

GASTRIC EMFPTYING IN THE PRETERM INFANT:
BREAST IS BEST
E t AK, DurbinM, MoMEanI Booth IWJ
Blnn ghm Mat yH al and Instiute of Child
Heah, UniveIty of BirInngham. Brminham. UK.

Failure of adequate gastric emptying (GE) frequently prevents
successful, early enteral nutrition in the preterm infant.
However, its determinants are poorly understood. We have
therefore used a novel ultrasonic techniquel to compare GE in
a cross-over study of infants receiving expressed matemal
breast milk (EBM and a whey-based formula milk.

14 infants (9 males, 5 females) were studied on 46 occasions.
Mediin(range) gestation of the group was 33wk(30-35),
birthweight 1650g(l 130-2130). Each infant received a bolus
nasogastric feed (median(range) volume: 21(13-29) mI/kg/feed)
of either EBM or formula, and the alternative at the next feed.
With the infant in the right lateral position, ultrsonic images
of the gastric antrum were obtained using the aorta and
vertebrae as constant landmarks. Measurements of antral cross
sectional area (ACSA) were made before the feed and then
sequentially following its completion until ACSA reurned to
its pre-feed value. Half-emptying time (tl½) was calculated as
the time ta for the ACSA to fall to half the maximal
increment. Half-emptying time for EBM was half that for
formula feeds: Mean(SEM) tl½ EBM 35.9 min(3.57);formula
72.4 min (3.96); p<0.0001. Moreover, the emptying curve for
formula was essentially linear whereas that for EBM was
exponential. There was no significant difference between
emptying rates of feeds ofthe same type for an individual baby.
These data demonstrate that feed type has a major effect upon
GE which is difficult to explain on the basis of differences in
energy density or fat content. These observations have
important implications for the management of infants who are
intolerant of feeds.
Reference: 1. Newell SJ, Chapman S, Booth IW. Arch Dis
Child (in press).

ONE YEAR LONGITUDINAL COMPARISON OF STOOL POSITIVrTY AND
SERUM IMMUNOREACTIVITY TO GIARDIA LMBLm IN CHILDREN FROM
RURAL SOUTH VIETNA. Ch S, Katelaris PH, Robertson G, Tippett
Q, Hoa DQ Farthing MJQ. Dept Gastroentrology, St Bartholomew's
Hospital, London, U.K., Dept Microbiology, Concord Hospital, Sydney,
Australia & Center for Pediatrics, Ho Chi Minh City, Vietnam.

Seropositivity of children to Giardia in endemic areas is commonly
reported to be 20-50h by ELISA while 10-30%!. are stool positive at a
given time. To evaluate whether this underestimates the exposure of the
population to the organism and to analyse the antibody profile of children
from an endemic area, we compared stool positivity (wet film and
concentrate, n=125) and immune responsiveness to Giardia in children
2-1 lyrs from a rural village in Vietnam on two occasions, 1 yr apart.

Stool positivity was 25.6% on the first occasion. Prevalence was
greatest in children 4-6yrs (38%) and lowest in those >8yrs (7.5%).
Stool prevalence was 15.4% 1 yr later. Antibody responses to 'native'
antigens were determined by immunoprecipitation of biotinylated
Giardia antigens and responses to 'denatured' Giardia antigens assessed
by SDS-PAGE and immunoblotting. Sera from all children, regardless of
stool positivity, recognised Giardia antigens using both techniques on
both occasions. A variety of antigens ranging from 31-170kDa were
recognised by IgG, IgA and IgM antibodies on immunoblotting. IgA and
IgM recognition (but not IgG) decreased with increasing age of the
subject. Bands corresponding to 170, 88, 71, 45 and 33kDa were seen by
immunoprecipitation in all children: the 88kDa major surface antigen was
immunodominant, although not prominent by immunoblotting, indicating
the importance of conformational epitopes on this antigen. No major
changes in antibody profiles occurred over the lyr period irrespective of
changes in stool positivity.
Exposure to Giardia in this population is ubiquitous and suggests that

previous measures of seroprevalence in endemic regions are
underestimates. The serum immunoanalysis indicates that despite
detectable specific anti-Giardia antibody responses, persistent and/or
recurrent infections with Giardia are common in children in the
developing world.
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RETRORSINE INGESTION PREVENTS NEONATE LrVER
COPPER EXCRETION. Moms P.A. and Tanner. MS. Depatment of
Paediaitics, Children's Hoil Sheffield, S1O 2TH.

Copper (Cu) and the pyrrolizdine aloid retrorsine (RET) cause

synergistic livr damage and hepatic Cu accumulation in rats (Gut. 1992;
33: S37). This study investigated the tranfer of RET from mother to
pup via lactation and the effect on the neonatal livr wich is ahlady
high in Cu at birth.
6 rats with newborn litters were fed either control (CONT) diet (3 dams,
28 pups) or diet containing RET at 50mg/kg food (3 dams, 33 pups) for
3 weeks. At weaning, 35 pups were sacrificed and hvrs taken for Cu
analvsis. Pups whose mothers had received RET had lower body
weights and higher liver Cu levels than pups from CONT dams
(mean±SE.L p<-0.01, Mann-Whitney U test). Liver Cu levels of dams
were normal (l9+lgpg d wt) with no histological damage.

NC) OF PUPS BODY WEIGjHT g) LIVER Cu Alw r %Wt)
| CONT RET CONT RET CONT RET

MAL 6 7 45-l 39+1 777:20 267-41
rI Fxt.E. 10 12 43+.1 37±1 74±- 274±23
tOTI'AL 16 19 44±1 37±1 75:t13 271±20

rhe remaining pups (13 male. 13 female) were wveaned and fed either
CONT dliet or Cu' loaded (2g C?uS()4;1kg diet) for 15 we'eks. Weight gain

for each sex was normal as were LFTs which were performed every 4
Veeks. At sacrifice. liver 'Cu was as showTn (mean +SEM)

\!VATFR\.\lA,-IEFT AXI)tL,T DI-F 'NOO1 RAT'S LIV,-ER Cu(l ywt)
4 24±2

-<RI-f )<fil.xE N-TRO:L, 6 24±3
*i\R('llta'ldd 8 158±37
FR!Z, Cl.1,1died 8 445±179

I ivers ot adtla rats ilh raised liver Cti showed mild foc.al neurosis but
\wcre othei-wise normnal. ConJusions;: (a) RE 1' was transferred to pups in
1Kh mill. (t laclating rats (h) RET in milk presented the nornal excretion

neolalal liver (e) This vtfect periisted. later cauising an inability to
hnmlic .'iolary V swhich mav bc a possible explanation for the dramatic
iivor t, levei and damage seen in lndi,tn Childhotd Cirrhosis.

RESULTS OF AGGRESSIVE SURGICAL MANAGEMENT
OF KLATSKIN TUMOURS
JD Harrisn. AD Mayer. JAC Buckels and P McMaster.
Uver & Hepatobiliary Unit, Queen Elizabeth Hospital,Birmingham

The management of high bile duct carcinoma remains a
difficult clinical problem. We have reviewed the results of the
treatment over the last ten years of 39 patients with lUatskin
tumours. 22 patients (56%) were female and the median age
of the patients was 57 (26-78) yrs. Presentation was most
commonly with painless jaundice in 30 patients (77%). 8
patients had pain in addition and one patient presented wlth
a mass. The patients undergoing liver transplantation had a
history of primary sclerosing cholangitis prior to developing
deeper jaundice as a result of their hilar cholangiocarcinoma.
26/39 patients (69%) had lost weight prior to presentation.
The biliary strictures were imaged at ERCP alone in 22
(56%), PTC in 14 (36%) and both of these investigations in
3. Three patients had extended resections of liver and
extra-hepatic bile ducts, whilst 7 patients had orthotopic liver
transplantation. The median survival of this group was 45 (2-
292) weeks compared to 12.5 (2-192) weeks for the patients
with irresectable tumours (p=0.001). Laparoscopy was
employed as a staging procedure in 7 patients (18%). 22
patients (56%) had surgical bypass, either with a stent in the
first five years or a segment IV duct bypass recently. 4
patients had a stent placed at ERCP and 4 had a
radiologically placed stent. Chemotherapy was given to 3
patients (8%). Median bilirubin at presentation was 256 (8-
754) glmol/l with an alk. phos. of 1040 (3624570) IUll. Our
results suggest that an aggressive approach to the
management of Klatskin tumours can result in satisfactory
palliation for the majority of patients and relatively prolonged
survival in patients with resectable tumours.

T132

Peroperatiue Cholangiography Through the Gall
Bladder during Laparoscopic Cholecystectomy

RD FoLL J Baigrie, R Cobb, BL Bowling

Departments of Surgery, Northampton General Hospital and
John Radcliffe Hospital, Omford.

Laparoscopic cholecystectomy has rekindled the
controuersy surrounding the need for peroperatlue
cholangiography. The increasing use of endoscopic
retrograde cholangiopancreatography when stones are
clinically suspected has meant that cholanglography
during laparoscopic cholecystectomy is primarily used to
proulde a so-called "roadmap" of biliary anatomg.

Fifty patients underuent gall bladder
cholanglography(GBC). There were no deaths and no
morbidity relating to bile duct injury. It was successful in
49(80%) patients. This compares with a success rate of
56% to 88% for cystic duct cholangiography(CDC).
Rlthough normal anatomy was demonstrated in all
patients, identification of a short or particularly wide
cystic duct simplified dissection, proulding reassurance
that the common bile duct(CBD) was not being
inaduertently ligated.

This study demonstrates that GBC has a high success rate
while being a safe and simple procedure. It is undoubtedly
quicker and there is uirtually no learning curue. UnHke
CDC, difficult anatomy is demonstrated prior to dissection
and possible injury of the cystic duct. Thus GBC Is a
satisfactory alternatiue to CDC and Its speed and
simplicity will encourage the use of operatiue
cholangiography which has been shown to reduce the risk
of CBD injury in laparoscopic cholecystectomy.

THE ROLE OF MAST CELLS IN THE PATHOPHYSIOLOGY OF
OBSTRUCTIVE JAUNDICE
B Clements. M Ennis*. I Hallidav. G Campbell and B J Rowlands
Dept.of Surgery & Clinical Chemistry*, The Queens University of Belast.

Mast cells are activated by a wide range of immunological and non-immunological
factors. In obstructive jaundice, systemic concentrations ofendotoxin and bile acids
are increased, both ofwhich potentiate the release of histamine and other mediators
from mast cells in vitro. In this study we investigated the relationshipbetween bile
acid profiles, sytemic endotoxamia, blood and organ histamine levels in vivo in
experimental biliary obstuction.
Method Forty-five male Wistar rats(250-300g) were allocated equally to one of 3

groups - No operation, Sham operation and Bile Duct ligation (BDL). After 3 weeks
animals were sacrificed and blood was assayed for bilirubin, taurocholic acid
(TCA)HLCJ, anti-core glycolipid antibody concentrations(ACGA)[ELISAI and
histamine (His.)[Fluorimetry]. Samples of liver, lung and kidney were taken and
assayed for histamine content [Fluorimetryl. Peritoneal mast cells (PMC) were
isolated after lavage with Tyrode's buffer and assayed for Histamine content per cell.
Results BDL rats had significantly elevated bilirubin, TCA, ACGA, and

histamine concentrations compared with control animals [Mann-Whitney Ul. Blood
histamine concentrations correlated with increased concentrations of plasma TCA
(P=0.0I I) and ACGA (P<0.001)[Speannan Ranki. Organ histamine content (ng/mg
protein) was significantly increased in the BDL rats compared with control groups
[Liver (P<0.0001), Lung (P< 0.05) and Kidney (P<0.01). Mann-Whitney] .
Peritoneal mast cells from BDL rats had decreased histamine content per cell (pg)
and PMC histamine content correlated inversely with both blood and organ
histamine concentration (Data as mean+SEM. *P_001.#P<0.05.

Model Bilirubin TCA ACGA Blood [His] [Hisl/PMC
(umoll) mml) (%Control) nml (

No op 1.2+0.2 0.55+0.29 110.7+8.6 50.1+3.5 44.2+4.2
Sham 1.9+0.2 0.51+0.36 136.5+28.7 53.8+3.8 35.7+3.7
BDL 136+7.2* 37.8+13.4* 292.1+31* 84.1+6* 29.1+6.1#

Conclusions: Blood and organ histamine concentrations are elevated in
obstructivejaundice. The decrease in histamine content per mast cell suggests this is
due to degranulation. Endotoxin and bile acids may induce mast cell activation with
deleterious consequences in biliary obstruction and these data have significant
pharmacological implications.

i
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EARLY COMPLICATIONS AND MEAN 8 YEAR FOLLOW-UP
AFTER ENDOSCOPIC SPHINCTEROTOMY IN YOUNG FIT
PATIENTS. T.C.K.Tham, R. Kennedy. F.A. O'Connor. Dept. of
Medicine, Altnagelvin Area Hospital, Londonderry, N. Ireland, UK.

Endoscopic bile duct sphincterotomy (ES) is the preferred
treatment for many elderly and high-risk patients with common bile
duct stones. The increasing popularity of laparoscopic cholecystectomy
has the potential to increase the number of young, fit patients referred
for ES. However the role of ES in these patients has yet to be
established until the early complication rate and long-term effects of
sphincter ablation are determined, the former being apparently
unrelated to age and medical problems. We evaluated the early
complication rate and incidence of long-term biliary symptoms in
patients aged less than 55 yrs.

All patients aged 55 or less who had ES from 1980-92 were
identified from a database and details were obtained from their notes.
ES and stone extraction where appropriate were performed in the
standard manner using standard equipment. Follow-up was performed
by review of notes and patients and their general practitioners (GP)
were asked to complete a standardized questionnaire.

During 1980-92, 45 out of 394 patients (1 1%) undergoing
successful ES were aged 55 yrs or less (mean 44 yrs, range 22-55).
The indications for ES were for stones in 26 (62%> and papillary
stenosis in 16(38%). None had serious medical conditions. 2 had
diabetes and 1 had hypertension. 19 out of 26 had stones successfully
extracted. Complications occured in 2 patiepts who haemorrhaged, 1

requiring surgery. 2 patients had baskets impacted requiring surgery.
None died. Thus the early complication rate was 9.5%, surgery was
required in 7.1% and there was no mortality.

Data from 30 of these patients were obtained with a mean follow-
up period of 8 years (range 10 mths-12 yrs). 29 had cholecystectomies;
28 electively and 1 during laparotomy for an impacted basket. 3
patients (10%) had further biliary problems: 1 with a stricture due to
chronic pancreatitis also had a pancreatic sphincterotomy 9 yrs ago had

no problems until last year, 1 had an untplanned repeat ES 6 mths later
for restenosis and 1 had possible cholangitis. 4 (13%) had recurrent
abdominal pain of uncertain cause. The rest had no problems related to
the biliary tract.

This suggests that in young fit patients, ES may be a relatively safe
procedure and long-term results may be comparable with those of
surgical procedures.

IATROGENIC BILE DUCT INJURY COMPLICATING
LAPAROSCOPIC CHOLECYSTECTOMY. TJ Boyle. AG Bean. ME
Roddie HJ Scott, RCN Williamson. NA Habib. The Department of
Surgery, Royal Postgraduate Medical School, Hammersmith Hospital, Du
Cane Road, London W12 ONN.

Laparoscopic cholecystectomy has revolutionised the management of
symptomatic and complicated cholelithiasis, but early reports indicate an
increased incidence of bile duct injury (up to 1%) versus the conventional
operation (0.1-0.4%). Eight patients referred to a specialist hepatobiliary
unit with this complication following laparoscopic cholecystectomy are
reported and a protocol for the management of these patients is described.

All patients underwent elective laparoscopic cholecystectomy for biliary
colic (6) or following acute cholecystitis (2). Intra-operative difficulties
were reported in 6 patients, which included poor view or "anomalous"
anatomy, and inflammation or impacted gallstones. In 7 patients a bile
leak was reported in the early post-operative period. Four patients were
referred early (5-22D) and 4 late (3-6 mo). Three patients had
unsuccessful attempts at biliary reconstruction prior to referral.

Following admission the biliary tree was imaged by PTC alone, or in
combination with ERCP. Visceral angiography was performed to identify
concomitant vascular injuries. Patient details are shown:
Pat. Age! Delay to Presentation! Operative Follow-

Sex referral Injury Procedure up
1 35F 22D Biliary peritonitis: Rt. hepatico- 22 mo

hole, rt. hepatic duct jejunostomy
2 62M SD Biliary peritonitis Drainage 14 mo
3 52F 9D Controlled bile leak: Insertion of 6 mo

hole in CBD T-tube
4 46M lOD Biliary peritonitis Hepatico- 1 mo

disrupted biliary tree jejunostomy
5 62F 3 mo Jaundice: Hepatico- 26 mo

stricture at confluence jejunostomy
6 32F 4 mo As above As above 5 mo
7 35F 6 mo As above As above 3 mo
8 59F 4 mo Jaundice: Hepatico- 1 mo

disrupted biliary tree jejunostomy
Biliary reconstruction was via roux-en-y hepaticojejunostomy. The

anastomosis was stented and a jejunal access loop fashioned. Following a
normal HIDA scan at 10 days the stents were clamped and the patient dis-
charged. Stents were removed at 6 weeks following normal stentography.
Patients are seen at 6-monthly intervals thereafter. To date all remain well.

THE IMPACT OF ENDOSCOPIC SPHINCTERTOMY AND LAPAROSCOPIC
CHOLECYSTECTOMY ON THE MANAGEMENT OF GALLSTONES IN A
DISTRICT GENERAL HOSPITAL
AP BARLOW IA EYRE-BROOK
TAUNTON AND SOMERSET HOSPITALS TAUNTON TAl 5DA

The impact of endoscopic sphincterotomy (ES) and
laparoscopic cholecystectomy (LC) upon the management
of gall bladder disease in a single health district of
300,000 has been assessed by prospective audit of all
NHS and private patients treated in the 5 year period
1988 to 1992. ES was introduced to the district in
1989 and LC in 1991. The cholecystectomy rate
increased from 51 per 100,000 population in 1988 to 61
per 100,000 in 1992.

The number of patients treated for duct stones (DS)
increased from 11 per 100,000 in 1988 to 29 per 100,000
in 1992, due to increasing numbers of patients > 65
years having ES of whom 82% had their gall bladder left
in situ. Policies 'of early ERCP in gallstone
pancreatitis and jaundice and selective ERCP before LC
increased ERCP workload for gallstone disease beyond
that predicted by the British Society of Gastro-
enterology to 44 procedures per 100,000. Thirty day
mortality was 0.2% for 616 open cholecystectomies (OC),
0% for 213 LC, 2.7% for 147 surgical explorations of
common bile duct (ECBD) and 0% for 137 ES. Major duct
injury occurred in 0% after OC, 0.5% after LC, 0.7%
after ECBD and 0% after ES. Mean Hospital stay was > 2
days for LC and 6 days for OC.

Thus more patients have been treated for gallstone
disease since ES and LC became available. More
patients underwent cholecystectomy, more elderly
patients had ES with the gall bladder left in situ and
more patients had a diagnostic ERCP. Duct injury rates
after minimal access surgery (LC and/or ES) were
similar to those after laparotomy (OC and/or ECBD).

HISTOLOGICAL AND RADIOLOGICAL ABNORMALITIES OF
THE BILIARY TRE IN HIV RELATED CHOLANGIOPATHY.
Hunt JB. Taylor GP. Thomas HJW. Wilkins MJ. Goldin R.
Summerfield JA.
Departments of Medicine, Communicable Diseases and Pathology, St
Mary's Hospital Medical School, Imperial College of Science
Technology and Medicine, London W2 1PG

Biliary abnormalities are well recognised in HIV infection. Both
Cytomegalovirus (CMV), Cryptosporidia (CS) and Microsporidia (MS)
have been found in biliary aspirates or ampuilary biopsies and implicated
in the disease process. We have used endobiliary biopsy forceps, which
can be passed through a duodenoscope into the biliary tree, to obtain
biopsies from HIV positive patients undergoing endoscopic retrograde
cholangiography (ERC).
8 male patients (ages 28-64 yrs), 7 with AIDS and 1 stage IV E, were

studied. Liver function tests were bilirubin median 11 (range 7-36)
umol/l, alkaline phosphatase 445 (163-1250) u/l, alanine transferase 48
(29-108) u/I. Biopsy was performed after routine ERC. Sphincterotomy
was performed in 4 patients. In the remaining 4 cases biopsies were
obtained through an intact sphincter.
4 patients had intrahepatic and extrahepatic duct irregularity. 1 each

had intrahepatic disease or common bile duct dilatation to the ampulla
alone. 2 studies were normal.
Adequate tissue for histological examination was obtained in 7 cases.

The tissue was examined at multiple levels by light microscopy using
haematoxalin and eosin stained sections and in addition stained with
Giemsa, periodic acid Schiff and Ziehl-Neelsen stains.

4 patients had a chronic inflammatory infiltrate and in 3 CS were
identified. In 1 of these 3 CMV inclusion bodies were also seen.
Mycobacterium avium intracellulare and MS were each seen in one case.
In 2 cases, 1 with a normal ERC, no opportunistic agents were
identified.
No patient experienced haemorrhage, 1 developed pancreatitis which

delayed discharge by 5 days.
Endobiliary biopsy is safe and can be performed without

sphincterotomy. A range of infectious agents may be found. These
results suggest the biliary changes in HIV are not due to a single
pathogen.
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GALLBLADDER INERTIA TO BOLUS IN'RAVENOUS
AMINO ACUD IN PATIENTS RECEIVING INTRAVENOUS
NUTRMrION. BP m d ,SJIlgan, GLZIi, SM Caltch,
LJp O'DoiML MLG Eazdbg. Departments of Gastroenterology
and Radiology; St Markds and St Bartolomew's Hospial, London
ECI.

Previously it has been shown that bolus admitration of
intrvenous amino acids promotes galb r contraction in
healthy volunteers by inducing cholecystokinin release. We have
now examined how bolus administation of intravenous amino
acids affects gallbladder motility in patients receiving intravenous
nutrition (IVN).

Patients on IVN received rapid intravenous infusions of an amino
acid mixture (Synthamin 14 without electrolytes, 85g/1) at doses of
either 125m1 in 5 min or 250ml in 20 min. Gallbladder volumes
were determined by ultrasonography before and at 5 min intervals
for up to 60 min after commencing the infusion.
Five patients received infusions of 125nml in 5 min (a regimen

which previoudy has been shQwn to produce an ejection fraction
(EF) of 64% in healthy volunteers), with this regimen the mean EF
was only 2% (range 35 to -84%) - none-of these patints had EF's
> 50%. Five furtier patients received infusions of 250ml in 20min
(which previously produced an EF of 61-77% in healthy
volunteers); with this regimen the nean EF was 16% (range 66 to
-61%) - 2 of the patients in this group had.EF's > 50%
Thus inducing gallbladder contraction by means of bolus

intravenous amino acids is more difficult in patients receiving IVN
than in healthy volunteers and factors which reduce gallbladder
motility such as opiate consumption, hyperglycaemia and visceral
myopathy need to be identified prior to commencing prokunetic
therapy.

SIMVASTATIN 40 MG PLUS URSODEOXYCHOLIC ACD 750 MG
DAILY FOR GALLBLADDER STONE DISSOLUTION.
MALCOLM' C.' BATESON
GENERAL HOSPITAL, BISHOP AUCKLAND, COUNTY DURHAM.

Ursodeoxycholic acid (UDCA) has a moderate efficacy,
and HMG-CoA reductase inhibitors such as simvastatin have
a low efficacy, for dissolution of radiolucent cholesterol-
rich stones. The drugs work synergistically to reduce
biliary cholesterol content and the combination might be
expected to produce more rapid and effective stone
dissolution.

Ten patients aged 28-83 years (5 female) with radio-
lucent gallbladder stones 3 to 10mm in diameter in a gall-
bladder functioning on oral cholecystography, and with no
evidence of calcification on CT scanning, were treated with
UDCA 750 mg plus simvastatin 40 mg. for up to 24 months.
None had severe recurrent symptoms or complications and
all had refused surgery. Review ultrasonography was
performed at 2-3 months, 6 months and then 6-monthly.
Complete dissolution was confirmed by repeat ultrasono-
graphy. All patients were reviewed frequently by the
same gastroenterologist throughout therapy. There were
no side-effects and symptoms improved or disappeared.
No stones developed calcification. Serum cholesterol fell
in every patient (mean 6.14 -to 4.40 millimol/l, p <0.01).

One female aged 28 with 3 mm stones had complete
dissolution at 2 months. One male aged 59 with 5 mm
stones had complete dissolution at 6 months. One female
ag'ed 49 with 4 mm stones had partial dissolution at 3
months and stones were completely dissolved at 2 years.
One female aged 28 with 5 mm stones has partial disso-
lution at 6 months. One male aged 44 with 7 mm stones
had partial dissolution at 6 months but no further change
at 2 years. The other 5 patients showed no change in
stones 3, 9, tO, 10 and 10 mm at 6 - 24 months.

CONCLUSION
These patients were selected to be ideally suited to

dissolution therapy, but the results were not better than
those obtained with UDCA only. Small stone size is the
main criterion for good results.

SIENllNGASA DEFINTIVE PROCEDURE IN BENIGN
BIIIARY DISEASE

BT Johnston and FA O'Connor
Altnagelvia Area Hospital, Londonderry, N. Ireland

Aim: To assess the outcome of patients who had a biliay stent
inserted as a definitivep for benign disease.

Methods: Folow- of31 cosecutive patients, 13 male, ofmean
age 75 years (range 35-90) for a mean period of 26 months (range 1-
123). Stents were inserted for ina ctable stones in 20 patients,
benign strictures in thre and both in eight.

Results: Ten patients died a mean of twelve months after the
procedure. One stricture patient died from causes related to the
biliary tract The remaining 21.patients werefollowed for a mean of
29 months and all are asy tic. Because of stent blobk.ge or
cholangtis, two patients underwent open surgery and four required a
median of one (range 14) fiuther ERCP. A sticu was present at
initial stenting in five-ofthese six patents. Requirement-fior futher
procedures was statistically more fiequeuit (45% v. 5%/e, p <1.05) in
patents with stricuring.

Conlduion: Steating for inextactable biliary stones in patients
unfit for surgey is a safe p e with 0%/o mortality and only 5%O
morbidity. Stening in the presece of biliary strichues carmes a
significandy greawteisk offiur complications.

THE INNUNOCYTOCHENICAL CHARACTERISTICS
OF HUMAN GALLBLADDER INNERVATION

J N Plevris. D J Harrison*. J E Bell*. I A D Bouchier,

Department of Medicine & Department of Pathology*,
University of Edinburgh

Various immunocytochemical characteristics of the
human gallbladder innervation and epithelial secretor
status were studied in an attempt to identify whether
consistent changes might be found in gallstone
formation and cholecystitis.

Methaods
Forty four gallbladders were studied, 32 had been

removed for symptomatic disease and 12 gallstone free
gallbladders were obtained from donors of hepatic
transplants. The gallbladders were assessed by
haematoxylin and eosin staining atid by
immunocytochemical staining for neuronal and axonal
structures, nerve sheaths, neuroendocrine cells and
markers of epithelial secretion and differentiation.

Results
A significant reduction in the number of stainable

nerve fibres apd ganglion cells in the lamin propria
was observed in inflamed gallbladders as compared with
normal. No differences between normal and inflamed
gallbladders were found in neuroendocrine markers (VIP,
substance P, somatostatin, Synaptophysin) and markers
of secretory and differentation status (Carbonic
anhydrase, Prostaglandis E2, F2a, GST's a,p, r class).

Conclusion
In the abnormal gallbladders there are less nerve

fibres and ganglion cells as compared with normal.
Whether this has relevance for abnormal gallbladder
function as a causal factor, or is a result of tissue
damage remains to be determined.
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ACUTE APPENDICITIS - WHY DOES IT HAPPEN AND HOW
IS IT MANAGED?
MALCOLM C. BATESON, PETER GEDLING TONY SENIDHIRA
GENERAL HOSPITAL, BISHOP AUCKLAND, U.K.

Acute appendicitis is one of the commonest causes of
abdominal surgery in Britain. The cause of this condi-
tion is not properly understood and there may be room

for improvement in managing suspected cases.

METHODS

All appendix histology was identified from the histo-
pathology department at Bishop Auckland General Hospital
for 12 months from 1st April 1991. Patients' case records
were identified and notes requested and scrutinised by
a consultant gastroenterologist who had no personal
involvement with the cases. True diagnosis, date of
operation, place of residence and time of operation were

identified. Results were subjected to cluster analysis.

RESULTS

There were 156 pathology reports, and 148 case records
were seen (95% retrieval rate). 93 cases had true acute
appendicitis, 46 cases had false acute appendicitis, and
9 cases had appendicectomy as an elective procedure. No
definite diagnosis was established in 33 out of 46 cases
who had urgent appendicectomy but no acute appendicitis:
there were a variety of other diagnoses in the other 13.
Time of day of operation was not related to correctness
of diagnosis.

Appendicectomy was commoner in the summer quarter
July - September (10.3 cases per month) than in the first
six months of the calendar year (6.2 cases per month).
There was no geographical clustering.

Luminal contents were identified in 5/93 true acute
appendicitis and 8/46 false acute appendicitis.

CONCLUSIONS
False-positive rate for diagnosis of acute appendi-
citis is 33%

* There is no evidence to support the obstructive
hypothesis of aetiology

* There is no evidence of clustering.

INTRAVENOUS CHOLANGIOGRAPHY IN THE PREOPERA-
TIVE ASSESSMENT OF PATIENTS FOR LAPAROSCOPIC
CHOLECYSTECTOMY.
S.J. Wigmore, K. Wood and D.A.D. Macleod

Departments of General Surgery and Radiology,
St. John's Hospital at Howden, Livingston,

West Lothian.

Considerable controversy surrounds both the
need to investigate the common bile duct (CBD)
for gallstones preoperatively in patients
undergoing laparoscopic cholecystectomy and
the method of investigation. This paper exam-
ines the role of intravenous cholangiography
(IVC) in the detection of CBD stones in the
first 100 patients considered for laparoscopic
cholecystectomy at this institution. The
clinical diagnosis of cholelithiasis was
confirmed in all cases either by ultrasound
scanning (92) or by oral cholecystography (8).
Liver function tests (LFT) and (IVC) were
performed preoperatively on all patients.
IVC detected CBD stones in 10 patients. 5 of
these patients had a dilated CBD and 5 did
not. Only 2 cases of CBD stones were detected
by ultrasound scanning. All CBD stones were
confirmed by either endoscopic retrograde
cholangiopancreatography or by exploration of
the CBD. 25 patients who did not have CBD
stones on IVC had elevated LFT's. 4 patients
who had normal LFT's and a normal calibre CBD
on USS did have CBD stones detected by IVC. No
patients had a reaction to the contrast medium
used.
IVC is a safe investigation with high diagnos-
tic accuracy in the assessment of CBD stones
and a very low false positive rate (O in this
study). Ultrasound scanning and LFT's are
unreliable at predicting or detecting duct
stones.

T142 T144

MOTOR ACTIVITY AND INTRAGASTRIC pH CHANGES
ASSOCIATED WITH POST OPERATIVE BILE VOMITING
PK Small. MA Loudon. FC Campbell. Department of Suirgery,
Ninewells Hospital and Niedical School, Dundee, Scotland.

Vomlliting is a commo1iino post operative complication despite

rIerio0aVcti\Ve fastin1v. but hlas obscuire patl1ophysiology
13 24 hoLiu soli(d state monitorincg this studI has sought (i) gastric,

duodenal and jejunal motor activity anid (ii) intragastric pH changes
Imdicative of enterouastric bile shifts, in 13 patients both pre operatively
anic tot 24 houIrs after cholecystectomy. Motility alone was assessed in 7

lirt he rpatients
lResuilts: Preoperative studies demonstrated stable pH and normal

fiat'a.il1icmotilitV in all subjects. Post operatively, abnormal motor

pattcrns comprising tre(quienit incoordinate contr-action bursts ( teriied
pliaSic blrsts [PBs] ) s\ere observed in all patients Phasic bursts which
migratcd n'wogradi'/i [RIl13sI, veie aissociate( wvith bile vomiting (35
Rl'13 occurred in 9 vomiter-s v. 7 RPBs in 7 non vomiters, p<0.05'
lost operative gastric pH (pH = 4.7 +/- 0 52' ) was higher than

preoperative pH (pH = 29( /- 0 43-, 1)<0.01 ), but a fall in pH was

recorded after bile vomiting episodes (5 2 +/- 0 47 [before] 1i.Iv 4 8 +/-
4 A-Iter-j. 05')

('onicltsion: Retrouradle phasic bUrsts are associated with post

opcilit I\c bilious somilitillc and probably induce enterogastric bile reflux
'I'lhc conse(quent rise of intragastric pH falls after bilious vomiting

ci'i: test

M-ean -/- SEM

paircd i test

RESTORATION OF INTESTINAL CONTINUITY FOLLOWING
HARTMANN'S PROCEDURE: TIMING, METHODS AND
PATIENT SELECTION

S.J.Wigmore, G.S.Duthie, I.E.Young, E.M.Spald-
ing and J.B.Rainey
Department of General Surgery, St. John's
Hospital at Howden, Livingston, West Lothian.

Restoration of intestinal continuity following
Hartmann's procedure (HP) is associated with
high morbidity; (anastamotic leak rates 4-17%)
and mortality (1-4%) . 148 patients, under the
care of 7 different surgical units underwent
reversal of HP over a 5 year period, which
represents the largest series yet studied.

The patients who underwent reversal represent-
ed 53% of those undergoing HP during the time
period. The mortality of the study group was
0.6%, anastamotic leak rate was 4% and inci-
dence of anastamotic stricture was 8%. The
mean-time interval between HP and reversal was
142 days and no relation was found between
timing and complications. Anastamotic stric-
ture occurred significantly more commonly in
stapled than sutured anastamoses (p<0.05),
however leaks were equally common in both
types. The group who developed major complica-
tions were of the same age as the rest of the
study group and there was no difference in
premorbid state.
Of the patients undergoing HP who were not
reversed a significant proportion were exclud-
ed from further surgery due to advanced malig-
nancy, short life expectancy or personal pref-
erence for permanent colostomy.
We believe that the low complication rates
reported in this series are attributable to
the high level of experience of operator
performing this technically difficult proce-
dure consultant 66% and senior registrar 33%.
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CONVERSIONS AND COMPLICATIONS IN LAPAROSCOPIC
CHOLECYSTECTOMY: AN INDEPENDENT AUDIT.
R.J.C. STEELE, K. MARSHALL, M. LANG, J. DORAN
DEPARTMENT OF SURGERY,
UNIVERSITY OF NOTTINGHAM.

Commencing with the introduction of laparoscopic
cholecystectomy (LC), a detailed, independent,
prospective audit of all cholecystectomies carried out in
a teaching hospital with eleven general consultant
surgeons has been In operation for two years. Of 410
operations, 283 were intended LCs; in the first year,
58% were intended LCs, and this rose to 79% in the
second year. Conversion rates were 20.5% for both years.
Mean operating time for LC was 133 mins for year 1, and
123 mins for year 2, compared with 92 mins and 101 mins
respectively for open cholecystectomy (OC). The overall
complication rate was 10% for LC and 20% for OC. This
included 6 bile duct injuries in the LC group (2%), and
one in the OC group (0.8%).

Six consultants had performed over 20 LCs personally,
and among these, conversion rates varied from 7-29%,
and the complication rate varied from 0-23%. A
statistically significant inverse correlation was found
between the complication rate and the conversion rate
(r = -0.91, p<0.01).

This unselective audit of a group of general surgeons
introducing LC into their practices has revealed
complication rates and conversion rates which are higher
than those reported in most of the published literature,
but it may be more representative of practice throughout
the UK. It also sugge*ts that complication rates may be
related to willingness to convert to open operation.

THE PERITONEAL CYTOKINE RESPONSE TO SURGERY
DM Sco t-Coombes. SA Whawell. JN Thompson
Department of Surgery, Royal Postgraduate
Medical School, Du Cane Road, London W12 ONN

Cytokines are biological mediators which
control the acute phase inflammatory response.
Although the human systemic cytokine response to
sepsis and trauma has been extensively studied,
the local response to injury in man has not been
fully investigated. The aim of this study was
to investigate the peritoneal cytokine response
to operation.

Peritoneal fluid was sampled from patients
lh, 3h, 5h and 18h following elective abdominal
operation for non-inflammatory disease (n=6,
median age 69yr: range 55-80). Bacteriological
studies of peritoneal fluid were negative in all
patients. High concentrations of TNF were
detected at lh (median 137pg/ml; range <10-532)
and 3h (272; <10-4300) after which levels
rapidly declined (5h: 28; <10-304, 18h: <10;
<10-16). Low concentrations of IL-1 were
detected lh after surgery (18pg/ml; <4-104), but
this was followed by a rapid increase at 3h
(154; 77-261) which was sustained at 5h (153;
66-291) and 18h (152; 41-253)(P<0.05, ANOVA). A
more rapid and sustained rise in IL-6 was seen,
lh: 40ng/ml; 3-88, 3h: 137; 115-285, 5h: 241;
144-346 and 18h: 238; 118-416 (P<0.05).

This study gives an insight into the local
dynamic cytokine response seen in human
peritoneal inflammation. Peak concentrations of
TNF and IL-1 are shown to precede maximal
concentrations of IL-6, which is present in much
higher concentrations. These results are
consistent with the sequenced release of
cytokines initiated by inflammatory cells
localised to the peritoneum following operative
injury.
(TNF:tumour necrosis factor, IL-1:interleukin-1,
IL-6:interleukin-6)

INFLUENCE OF OBESITY ON OPERATIVE DIFFICULTY
AND POSTOPERATIVE COMPLICATIONS IN OPEN AND
LAPAROSCOPIC CHOLECYSTECTOMY
ML Nicholson. MJS Dennis. K Marshall. J Doran. RJC Steele
Department of Surgery, Queen's Medical Centre, Nottingham NG7
2UH

Obesity is generally considered to increase the risks and
technical difficulty of operations. Its influence in laparoscopic
surgery is not clear, and this prospective study addresses the
relationship bnetween obesity, technical difficulty and outcome in
open (OC) and laparoscopic (LC) cholecystectomy.

Body mass index (BMI=kg/m2) was used to classify patients
undergoing both OC (n=116) and LC (n=216) as: normal weight
(NW) BMI <25, overweight (OW) BMI 25 - 29.9 and obese (OB)
BMI> 30. Tle technical difficulty of each operation was graded
by the operator and complications were recorded.

Access (x2=16.6 p<0.001) was improved, dissection was easier
(x2=9.7 p<0.001) and the operation as a whole less difficult
(x2=l 1.5 p<0.001) in LC v OC. Access in LC was better in NW
v OB patients (=11.1 p<0.01) but other measures of technical
difficulty were not affected by BMI. For OC bleeding was more
problematic and operations were more difficult in OW v NW
patients (p<0.05). BMI had no effect on the time required to
complete LC (median 120 min) but in OC the operative time was
longer for OB (median 100 min) v NW (median 75 min) patients.
The need for conversion from LC to OC (44/216=20%) and the
bile duct injury rate (3/216=1.4%) were not influenced by BMI.
The overall complication rates in the NW group was 11/147
(7.5%), v OW=15/122 (12.3%) and OB=5/63 (7.9%) (NS).

Obesity does not increase the technical difficulty or complication
rates of LC and should not be regarded as a contraindication for
this procedure.

LAPAROSCOPIC NISSEN FUNDOPLICATION
C Royston, M Landsown, Hull Royal Infirmarv, Hull.
W Brough, Stepping Hill Hospital, Stockport.

Anti-reflux surgery is ideally suited for the minimally
invasive approach and several laparoscopic anti-reflux
procedures have therefore been described. We have used
the laparoscopic apprnach to perform a flopov Nissen, the
wrap beinq made around a 58 french gauqe bouqie.

Between December 1991 and May 1993 we attempted 61
procedures - 29 male, 32 female, aqe 2?-R3 years.

Concommittant procedures have, been performed in 3
patients. 2 a highly selective vagotomv, 1 a cholecvstec-
tomy. 4 patient8 had previous surqerv in the region, 3 a
prior vagotomy and pyloroplasty, ,1 a transthoracic repair
of hiatus hernia. Of the 61 patients, 3 were converted to
open, 2 because of a very short thickened oesophaqus, 1
hecause of uncertain anatomy.

Complications. 1 death has occurred from acute
pancreatitis and appeared unrelated tn the direct surgical
procedure. 1 patient had a perforation of the stomach
which required a laparotomy. 2 have required further
surgery for dysphaqia due to too tight a crural repair.

Of the 57 patients who had a lanaroscopic Nissen
satisfactorily performed, 35 were discharqed home on the
2nd post operative dav, 14 on the 3rd, 8 remained in
hospital for lonqer than 3 davs, the majoritv for chest
infections.

Follow up. 14 patients are available for follow up at
one year. 1 has mild gas bloat, the remaininq 13 are
asymptomatic. Of a further 14 patients at 6 months 1 has
moderate dysphaqia, 2 mild gas bloat, 11 are asymptomatic.
Mild to moderate dvsphagia has been observed in half of
the patients in the early post operative phese, usuallv
settling by 3 months.

Pre-operatively 24 hour ambulatorv pH studies have been
performed. So far 10 patients have had repeated studies
at 6 months post operatively. 9 patients have no reflux at
all, 1 has minimal reflux but is asvmptomatic.
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'ALL PATIENTS WITH COLORECTAL CANCER SHOULD BE OFFERED
SURGERY'

L.Chapman, G.J.Poston
Royal Liverpool Hospital, Prescot St, Liverpool L7 8XP

Traditionally, elderly patients ( 70 years) who present
as surgical emergencies with colorectal cancer have poor
outcome. The purpose of this study was to examine a large
consecutive population of patients with colorectal cancer.
(n=263, males=128, females=135, mean age=71.3, age range=
43-97) who underwent scheduled or emergency surgery in
order to identify from preoperative data risk factors that
may be associated with 30 day mortality.

Patients were subdivided Dy age ( 70 years vs 70 years)
mode of admission (elective vs emergency), and nature of
surgery (scheduled list vs emergency). Variables measured
for all patients included preoperative Hb, nutritional
status (serum albumin), smoking status, other pre-existing
disease, family history, ASA score, grade of operating
surgeon and anaesthetist, perioperative blood transfusion
and Duke's stage of primary. The 30 day mortality rate
is shown below:

Age Elective adm. Emergency " Emergency
Sched.surg. Sched.surg. Emerg.surg.

70 3/67 5% 3/24 13% 2/10 20%
70 10/100 10% 5/33 15% 9/22 41%

*FET p = 0.246 p = 1 p = 0.425
(*Fisher's Exact Test)

This shows tnat the higher mortality in the older age
group is not statistically significant and of all the
factors measured, the only correlation with 30 day
mortality was poor preoperative nutritional (serum albumin
30g/dl) status in patients undergoing scheduled surgery.

We conclude that emergency surgery following emergency
admission for colorectal cancer carries significant risk,
however, since we are unable to determine factors
associated with poor outcome from routine preoperative
data, all patients who present witn this should be offered
surgery regardless of age.

Endoscopy T150-T158
T150

AUDIT OF ULTRASOUND AS A PREDICTOR OF ERCP
FINDINGS IN A DISTRICT GENERAL HOSPITAL.
M R Teli. I Cobden
Gastroenterology Unit, Preston Hospital, North
Tyneside, NE29 OLR

The place of ultrasound [US] in the
evaluation of pancreatico-biliary disorder is
well established, Sensitivities and
specificities of about 90% have been claimed
for the detection of common bile duct [CBD]
dilatation and stones but most of these reports
are from teaching hospital departments with
radiologists who specialise in US.

Diagnostic and therapeutic ERCP was
introduced in North Tyneside Hospitals in 1986.
To asses whether the diagnostic accuracy of US
has improved with time since then as a result
of feedback from ERCP two surveys were carried
out. One beginning in 1986 and other in 1991
of 120 consecutive successful ERCP's in which
US had been performed shortly beforehand. Case
notes and radiographs were available for
analysis in 85 and 94 subjects respectively.
Results show that US was excellent at
predicting malignancy with accuracies of
15/16[93.8%] and 22/22(100%] in the two series.
US was not very reliable at predicting CBD
stones (by reporting either CBD stones,
dilatation or both] with a pickup of only
17/28[60.7%] and 15/31(48.38%] in the two
series, with similar poor performance in the
detection of dilatation of CBD/biliary tree, of
31/46(67.4%] in 1986 improving to 41/52[78.8%]
in 1991. Taking into account false negative
results the overall performance of US was
disappointing and even though there was
evidence of improvement in the second series,
with a positive predictive value of
90.2%[46/51], the negative predictive value of
only 58.1%(25/43] means that such a report
cannot be relied upon to exclude obstructive
pathology. This has implications for ERCP
workload. The ways in which US performance may
be improved will be discussed.

A NOVEL ENDOSCOPIC METHOD FOR DILATNG DIFFICULT
BILIARY STRICTURES. RNM van Someren MJ Benson, CC
Ainleu, MJlyn, CP Swain. Department of Gastroenterology, The
Royal London Hospital, London El1 BB.

During ERCP, an impasse may be reached when a tight biliary stricture
is encountered which allows passage of a guidewire, but not of 7 Fr
polyurethane tubing, nor of taper-tipped biliary dilators, nor of Olbert-
type balloon dilators. In such cases, there is no alternative to inmmedate
percutaneous transhepatic drainage, since non-sterile contrast medium
has usually been introduced proximal to the stricture, and the risk of
subsequent cholangitis is considerable.
The reason for failure to dilate such strictures is the inability to exert

enough force at the strcture because of looping of the dilating instrument
in the duodenum between the ampulla and duodenoscope. We have
therefore developed a method which relies on traction rather than a
pushing force, thus avoiding duodenal looping.
A floppy-tip 400cm "tracer" wire (Wilson-Cook) is usually used to

cross the stricture. A 11.5 Fr Soehendra stent retriever (Wilson-Cook)
is then introduced via the duodenoscope, and abutted against the distal
edge of the stricture. The tip of the stent retriever has a 'self-tapping'
external thread, designed to thread the interior of plastic stents prior to
stent removal. In the case of strictures, clockwise rotation of the torque
transmitting Soehendra instrument pulls the dp into and across the
stricture. Once across, the device is removed by pulling it down through
the stricture, leaving the guidewire in situ and thereby maintaining
access. Such a procedure allows an Olbert balloon dilator to be
subsequently placed across the stricture, maximising the dilatation prior
to conventional stent insertion. An additional advantage is that samples
of tissue are often retained in the screw thread, and can be sent for
histopathological analysis.

In the four months we have used the new method, we have perforned
a total of 228 ERCPs, of which 6 fell into the category of tight malignant
strictures allowing passage of a guidewire only (4 hilar and 2 low
common bile duct). 5 were successfully stented at the initial ERCP, and
1 went on to stenting by combined procedure due to loss of position of
the guidewire across the stricture.
This technique appears to be a useful additional method to enable

drainage of an obstructed system, secondary to a malignant biliary
stricture. The role of this technique in the management of benign biliary
strictures has yet to be ascertained.

THE OUTCOME FOLLOWING SELECTIVE ENDOSCOPIC
FOLLOW-UP OF HEALED GASTRIC ULCERATION

M Winslet. Y Mohsen. M Hallisey. WH Allum. JWL Fielding

Department of Surgery, Queen Elizabeth Hospital, Edgbaston,
Birmingham.

In a screened population of 1748 patients over 40 years of age
with dyspepsia, a gastric ulcer was diagnosed in 82 (4.7%)
(single = 68, multiple = 14; cardia = 8, fundus = 3, body = 15,
antrum = 56). Histological assessment of 6 adjacent mucosal
biopsies revealed chronic atrophic gastritis (CAG) = 13 (15.9%),
regenerative changes (RC) = 26 (31.7%), atypia (A) = 15
(18.3%), dysplasia (D) = 7 (8.5%) (mild = 5, severe = 2) and
carcinoma (C) = 1 (1.2Y%). Following treatment, median = 10 (6-
12) weeks, 76 (92.7%) ulcers had healed. Four patients (4.9%)
with a persistent ulcer underwent resection and two patients were
lost at follow-up. 53 patients (64.6%) remained symptomatic.
46 patients (56.1%) with a healed ulcer but persistent

histological abnormalities underwent repeat 6 monthly surveillance
for a median 31 (7 - 69) months. 16 patients (34.8%) developed
a recurrent ulcer (single = 1 1, multiple = 5) at a median of 16 (7-
39) months which had healed at a median of 3 (2-11) months in
15 patients with one requiring resection at 24 months. Three
patients (6.5%) developed carcinoma (stage I = 2, stage 11 = 1)
at a median of 13 (4-36) months. 10 (37.0%) of 27 patients with
no evidence of recurrence or neoplasia developed new potentially
premalignant histological lesions, CAG = 1 (3.7%), RC = 5
(18.5%), IM = 8 (29.6%), atypia = 5 (18.5%), D = 4 (14.8%).
A selective follow-up programme for healed gastric ulcers

based on initial adjacent histological features is associated with
a high detection rate for recurrent ulceration, potential
premalignant lesions and occult neoplasia.
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PRIOR USE OF ASPRIN, ESAIDS AND ULCER HEALING DRUGS IN
UPIPER GASTRO-IN3STINAL IMEXING PRESETING TO AN
OPE-ACCXSS ME IN UNIT Jao, P Brazley, K Herd,
TS Sinclair, AV EcKinlay, PW Brant and NAG Nowat.
Department of Gaastroenterology, Aberdoen Royal Infirmary.
UK.

In October 1991, an open-access bleeding unit serving
all of Grampian Region was opened. An audit of the first
818 patient admissions, for suspected upper or lower G.I.
bleeding, was undertaken. The role of ulcerogenic drugs
in upper G.I. haemorrhage, with particular reference to
morbidity, mortality and severity of bleed, was assessed.
All patients were categorised into 3 clinical groups:
"significant bleeds' with a history of collapse, signs of
shock, or a Hb <10 g/dl;"trivial bleeds"where there was a
history of bleeding but no haemodynamic changes or drop
in Hb.; "no bleed" where there was no convincing evidence
of bleeding and often an alternative diagnosis. All
drugs, alcohol consumption and smoking habits were
recorded prospectively on a standard proforma.

669 patients had suspected upper GI bleeding. Of these,
321 had a significant bleed, 250 a trivial bleed and 98
no evidence of bleeding. It was striking that over 50% of
patients were on no drug therapy at the time of
admission. Significantly more (38%) of those with
significant bleeding had ingested aspirin and/or NSAIDs
prior to admission than those with trivial bleeds (17%)
or no bleeding (18%) (p<0.001). This was true for both
duodenal and gastric ulcer bleeding. There was no
difference in the number of patients taking ulcer healing
drugs. (34%, 30% and 26%). Of 179 patients taking NSAID
or aspirin, only 40 (22%) were on ulcer healing drugs.
Those elderly patients with significant bleeds, part-
icularly those with D.U., showed an increased mortality
with use of NSAID or aspirin prior to admission. (21% v
2.8% s pc0.05).

In sumarv These data confirm that in the setting of a GI
Bleeding unit, NSAIDS and aspirin appear to be important
risk factors in determining the severity of upper GI
bleeding. With increasing age, mortality from bleeding
Duodenal ulcer appears closely linked to the use of
NSAID, but this may represent confounding variables
such as concomitant illness.

MISDIAGNOSIS OF COELIAC DISEASE
RG Shidrawi, RPrEzmioso and PI Ciclitima
The Rayne Institute, St Thomas' Hospital,
LONDON SEl 7EH

Small bowel histology remains the gold standard of diagnosis in
coeliac disease. Following the introduction of upper
gastro-intestinal endoscopy in the 1970's, endoscopic forceps
biopsy of the first and second parts of the duodenum! replaced
peroal suction biopsy as the mainstay of diagnosis.
We report six female patients with a mean age of 26.3 years

referred to us between 1989 and the present for a tertiary opinion
with persistent symptoms. They had been diagnosed as suffering
from coeliac disease on the basis of duodenal biopsies taken at
endoscopy. These were interpreted as showing subtotal villous
atrophy. All the patients had been on a gluten-free diet for a mean
duration of 23 months (range 7-36 months) prior to referral.
The initial biopsies were reviewed by us in conjunction with a

gastrointestinal histopathologist and found to be within normal
limits. Misdiagnosis was associated with a small biopsy sample
size and poor orientation of the fixed specimens. We found the
original slides had been -misinterpreted due to the sections being
cut tangentially. The villus height :crypt depth ratios (4.1 +/- 1.4,
normal range 3-5), surface enterocyte cell heights (34.4 AM +/-
6.3, normal range 29-34), and intra-epithelial lymphocyte counts
(18.51100 epithelial cells +/- 3.4, normal range 10-30) were
normal in all the biopsies.

The eventual diagnoses made in these cases were the irritable
bowel syndrome (n=3), post-infectious inflammatory bowel
disease (n=l), migraine (n=l) and Crohn's disease (n=l). The
mean duration between presentation and the final diagnosis was
3.8 years (range 2-8 years).

To investigate for coeliac disease, we conclude that a minimum
of three biopsies distal to the first part of the duodenum should be
taken; the biopsies should be correctly orientated, of adequate size
an'd reviewed by a histopathologist experienced in
gastroenterological diagnosis. Where interpretation is not
conclusive, suction biopsy of the proximal jejunum should be
undertaken with a Watson or Crosby peroral jejunal biopsy
capsule. Should any doubt remain concerning the diagnosis, a
further peroral suction biopsy of the jejunum following a gluten
challenge is recommended.

CAN TECHNICAL DIFFICULTY AT COLONOSCOPY BE
PREDICTED FROM A PREVIOUS BARIUM ENEMA?
B.P.Saunders.S.Hain.C.Jobling,M.Fukmoto.M.Moussa.C.B.Williams
St.Mark's Hospital, City Rd, London, UK.

AIM We have previously shown that the major reasons for technical
difficulty at colonoscopy are either recunrent looping of the scope during
intubation or a fixed sigmoid colon 2azy to diverticular disea or previous
surgery. The aim of this study was to asess whether the appearances of a
previous ba.enema could predict difficulty at colonoscopy.
METHOD Between 1991 and 1993, 42 patients were identified who had
proved difficult to colonoscope by an experienced colonoscopist (C.B.W)
and who in addition had been examined by barium enena within 3 yrs of
the colonoscopy. The enemas of these patents were compared to thoe of
29 control patients ( colonoscoped dunng the same time penod and found
not to be difficult to intubate). Each enema was assessed'independently by
2 radiologists blinded as to the Qolonoscopists cvalaio of difficulty.
Measurements of the length of the colons were made on the prone fihn
along with an assessment of diverticular diseae and the degree of mobiity
of the descending and tanverse colons were made from kft and right
lateral views and prone and erect view respectively.
RESULTS The two patient groups were simibr with respect to age
and sex The difficult colonoscopy group had ificantly longer
rectosigmoid and total lon lengths ( Man-White test*). There was
also a s cantl increased friqueny of deiictar disease and
ransv colon mobiity (chi-squ.test P) m the difficult colonoscopy
group. There was no sigfant difference between the two groups with
regard to the degme ofmo of the descendn colon.

Difficult n=42 N/difficut n=29
Rectosoid > 60cm 21 (0%)%* pco.05 7 (24%
Total colonic length >150cm 27 (64.3%)* p<0.001 6 (20.7%)
Transvee reaching tru peli 27(64.2%) p<0.001P 4 (13.8%)
Si diverticular disease 9 (21% p0.05 CD, 1 (3%)
CONCLUSION Assessment of a previous barium enema is a useful
guide to difficulty at colonoscpy. Important factors relain to difficulty
are the presnce of icant sioid diverticular disease, reed
colonic length and micreased mobilt ofthe trnverse colonL

ERCPFOLLOWING LAPAROSCOPIC CHOLECYSTECTOMY.
MR Cox. AL Kent. TG Wilson. RTA Padbury. J Toouli. Dept of
Surgery, Flinders Medical Centre, Bedford Park, South Australia.

Laparoscopic cholecystectomy (LC) is the method for treatment of
symptomatic cholelithiasis. However, laparoscopic cholecystectomy
does not always deal with bile duct calculi, and is occasionally
followed by complications. The aim of this study was to evaluate the
role ofERCP in patients requiring either; treatment of retained bile duct
calculi or management of a possible complication following
laparoscopic cholecystectomy.
Methods: A prospective assessment of all patients having an ERCP

following laparoscopic cholecystectomy from Jan. 1991 to March 1993
was undertaken.

Results:
61 patients, 48 female, 13 male, median age 52 (17-90).
Indication for ERCP No. Stones Injury ES
Retained stones atLC 35 21 0 21
Pain & abnormal LFTs* 9 3 4 3
Pain & normal LFTs* I 1 0 I
Post-LC bile leak 5 1 0 5
Transientjaundice 1 0 0 0

* Liver function tests (LFFs).
There were 5 post ERCP complications; mild pancreatitis (3), minor
haemorrhage (1) and an asymptomatic perforation. Four patients had a
bile duct injury demonstrated at ERCP; 3 had a bile duct transection, 1
had a stricture. Five patients with a bile leak had an endoscopic
sphincterotomy (ES) without endoscopic stenting. Two of these
patients developed a recurrent bile collection that required further
treatment via laparotomy.
Conclusions: Retained stones was the most frequent indication for

ERCP following laparoscopic cholecystectomy with 40% of retained
bile duct stones passing spontaneously. ERCP for post laparoscopic
cholecystectomy pain with abnormal LFTs has a high yield of stones or
bile duct injury. ES for post laparoscopic cholecystectomy bile leak
does not provide adequate biliary drainage.

S39
 on M

ay 22, 2023 by guest. P
rotected by copyright.

http://gut.bm
j.com

/
G

ut: first published as 10.1136/gut.34.4_S
uppl.S

17 on 1 January 1993. D
ow

nloaded from
 

http://gut.bmj.com/


Small bowel/pancreas T159-T167
T157 T159

ENTONOX AS MEDICATION FOR COLONOSCOPY. DUODZNAL BILIARY BILE ACID PROFILES IN PATIZNTS WITH

B.P.Saunders M.Fukumoto, S.HaIa T.Masaki, C.B.Williams IL1O-ANAL POUCHE8- COMPARISON WITH ILEOSTOMY AND INTACT
St.Mark's HospitatCity Road, London, UK. COLON. IN Bain, JP Neoptolemos, MRB Keighly, University

Dept of Surgery, Queen Zlizabeth Hospital, Birmingham. UK
M The ami of the study was to assess the efficacy of Entonox, a Following ileostomy formation both biliary and fa-cal

50/50 nitrous oxide/oxygen combination, as anaesa/edaion for bile profiles are almost exclusively primary due to the

colonoscopy and to compare it to standard iv medication (pet&dine absence of bacterial conversion. In contrast, there is
50mg + midazolam2.5mg) and placebo. bacterial proliferation in the ileoanal pouch (ZAP) with
MEllHOD 89 paients attending for case coonoscopy we,re conversion of the bile acids to their secondary forms,

randomly allocated to receive either Entonox, standard medication or that if absorbed by the small bowel are potentially

placebo. Two expetienced endoscopists performned the procedures. The
toxic.

The aim of this study was to determine the biliary
study was double blnded. using normal saine injection in the Entonox

and plsaebo groups and inhaed air in the standard medication and comparison to patients with ileostomy or intact colon.
placebo groups. Recording of pulse, BP and oxygen sauraion were All patients studied (10 in each group) had ulcerative
made before and duiing intubation., Episodes of pain, extra medication colitis as the primary diagnosis.

required and total duration of stay wihin the Unit were recorded . The Following collection of duodenal bile, bile acids were
patients expenence of the colonoscopy was assessed by a quetonar. group separated and the glycine and taurine fractions

analysed by GLC.
ESTLTS There was balance between the three study groups with Results are expressed as molar percent (median, range).

regprd to age, sex, cardio-respiratxy histoty, findings at colonoscop,

patient anxiety before colonoscopy or the techcal degree of 4ifficulty Intact colon Ileostomy IAP
of the procedure. Therewere sig anE rloscisdessof andneed Deoxycholic 17.3(0-35) 0.25(0-6.5)* 0.75(0-15)*

..standardn=29 Entonox n=30 Pac. n=30 Chenodeoxycholic 34.1(27-47) 46.2(42-50)* 44.3(36-53)*stanlardn--2 =30 lac.n=30Cholic 35.1(24-48) 49.0(42-55)* 48.5(32-58)*

>2painepisodes 6(20%O,)*p=0.02 6(2 1%)* p=0.02 15(50%) Lithocholic 0(0-3) 0(0-0.6) 0(0-1.7)

extra med. required 5(17%) *p=003 3(10%)*p=0.004 13(43.3%) Ursodeoxycholic 4.1(0-11) 0.5(0-3) 2.0(0-5.8)

for extra medication in the Entonox and standard medication groups as Total Secondary 27.2(3-39) 2. 5(0-10)* 3.5(0-23)*
compared to the placebo group (chi-squ.test*) but no significant (5 pO0.05 as compared to intact colon, Mann Whitney)
difference in these parameters between standard medication and
Entonox. Six patients in the standard treatment group developed oxygen In conclusion, the biliary bile acid profile in IAP

patients is similar to that in ileostomy patients, with a

desaturation requming supplemental 02 (none with Entonox) and 4 significant reduction in the secondary bile acids. Conse-

patients had signifiicant hypotensive episodes (2 with Entonox). Duration quently, patients with IAP are not at an increased risk

of stay within the unit was significantly greater in the standard treatment from potentially toxic secondary bile acids.
group, (median =60mins) as compared to the Entonox (median=32mins,
N1ann-W.pc0.001)and placebo(median=36mins,Mn-W.p=0.002) gps.
CONCLUTSION For experienced colonoscopists, Entonox is

superior to placebo and as effective as midazolam 2.Smg + pethidine
50mg as medication for colonoscopy. Its short duration of action
reduces the patients overall stay in the Endoscopy Unit.

T158 T160

ARE CONSCIOUS SEDATION AND PHARYNGEAL ANAESTHESIA USEFUL
FOR GASTROSCOPY ? - A RANDOKIZED DOUBLE-BLIND PLACEBO-
CONTROLLED PROSPECTIVE STUDY F.Froehlich. J.Thorens.
W.Schwizer, M.Kohler. P.v.Melle, J.J. Gonvers. M.Fried
(introduced by J.E.Lennard-Jones). Department of
Gastroenterology, University Hospital, PMU/CHUV, Lausanne,
Switzerland

Conscious sedation and pharyngeal anaesthesia are widely
and usually simultaneously applied for endoscopic
procedures. However, no randomized, double-blind placebo-
controlled prospective study has yet been performed which
evaluates patients'tolerance for the combination of an
intravenous benzodiazepine (midazolam) and pharyngeal
anaesthesia.

Two hundred consecutive outpatients undergoing
diagnostic gastroscopy (G) were randomly assigned to 4
groups: A)midazolam (MID;35 ug/kg iv) + xylocaine spray 10%
(XYL;100mg) B)MID + placebo XYL C)placebo MID + XYL
D)placebo MID + placebo-XYL. Before G, patients were scored
(visual analogue scale, VAS;0-100) for anxiety and specific
items of apprehension (e.g. pain, nausea). At least 2 h
after G, patients tolerance was reevaluated by the same
psychologic items (VAS, O=excellent;100=extremly
uncomfortable). In addition, endoscopists assessed
tolerance independently. All G and interviews were
performed by 2 experienced endoscopists in a standardized
environment, applying the same videoendoscopy equipment
(diameter 9mm).

Data from 198 patients (119m,79f, median age 46y,
range 18-87y) could be analyzed. Patients in the 4 groups
were similar regarding demographic data (sex, age, weight),
habits (smoking, alcohol intake), previous experience with
G and preendoscopic anxiety scores. Amnesia occurred in the
2 MID groups in 33% (group A) and 25% (group B),resp.;ns).

Tolerance scores (0-100;mean +SEM):
patients endoscopists

MID+ XYL (n=49) 13 +2 13 +2b
MID+ placebo XYL (n=49) 21 +2a 20 +2'
placebo MID+ XYL (n=51) 26 +2a 13 ±2b
placebo MID+ placebo XYL (n=49) 36 +2 22 +2c
analysis of covariancc;all values different among each other (p<0.03), except a vs a, b vs b
and c vs c
SUMMARY AND CONCLUSIONS: This double-blind placebo-
controlled prospective study shows that both iv midazolam
(35 ug/kg) and topical xylocaine have a distinct beneficial
effect on patients' tolerance in routine gastroscopy. In
addition, the effect of midazolam and xylocaine was
additive. Ease of the procedure judged by the endoscopists
was mainly influenced by XYL. SNF32-33723.92

BLOOD ANTIOXIDANT PROFILES IN RELATION TO
PANCREATIC MORPHOLOGY IN PATIENTS WITH (NON-
GALLSTONE) RECURRENT PANCREATITIS

Sharer NM, Lee S, Taylor PM, Schofield D, McIntosh J,
Mei G, Braganza JM
IPancreato-Biliary Service, Royal Infirmary;
Manchester; UK].

Deficiencies in several blood antioxidants including
glutathione have been recorded during active episodes
of pancreatitis (Digestion 1991; 49: 14; Biochem Soc
Transact 1993: In press) and could represent
antioxidant consumption secondary to inflammation. We
now report fasting blood antioxidant profiles in 20
consecutive patients (age 19-63 years; males 15,
females 5) referred after a recurrence of pancreatitis
1-6 months earlier, or with constant pain. They had not
taken antioxidant supplements; 12 drank alcohol in
excess, 12 smoked cigatiettes, and 3 did neither.

{Plasma vitamin C of the group as a whole was lower
than in controls (median 3.9, range 0.7-23 vs 14, 6.3-19
mg/I; 2p<0.001), as was serum selenium (79, 22-125 vs
119, 81-161 pg/l; 2p<0.001); whereas whole blood and
plasma glutathione values were normal. Patients with
pancreatic calculi invariably had negligible vitamin C
(1.3, 0.7-3.9 mg/i), while non-calcific chronic
pancreatitis was associated with intermnediate levels
(8.9, 1.4-23 mg/I; 2p<0.005 vs calcific disease).
Inflammstory and/or cystic expansion of the gland on
ultrasound/CT scan was found in several patients and
these and others with constant pancreatic pain had
lower vitamin C and selenium levels than those who were
pain-free between attacks (vitamin C 2.4, 0.7-14 vs 11,
6.4-13 mg/i, 2p<0.05; selenium 64, 22-91 vs 102, 101-106
pg/l, 2p<0.005). Five patients with normal pancreatic
morphology and function, ie 'recurrent acute
pancreatitis', had normal vitamin C and selenium levels.

These results suggest that the degree and
persistence of vitamin C and selenium deficiency
influence eventual pancreatic pathology after
pancreatitis - whether calcific or non-calcific chronic
pancreatitis, or recurrent acute pancreatitis.
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THE ROLE OF PLATELET ACTIVATING FACIOR IN A
MODEL OF ACUTE PANCREATMTIS
LJ. Formela. M. Whittaker*. AKN. Kingsnorth
Department of Surgery, University of liverpool and British
Biotechnology Group plc, Oxford, England, U.K.

The role of platelet activating factor (PAF) a bioactive
phospholipid which has effects on capillary permeability, was
investigated for its role in the pathogenesis of acute pancreatitis by
administration of BB-882, a potent selective PAF antagonist.
Pancreatitis was induced by microvascular ischaemia in 24 Wistar
rats, resulting in increases in serum pancreatic enzymes, pancreatic
weight and histologic evidence of acute pancreatitis. Histological
changes were assessed using an established point scoring system for
each of the features of oedema, inflammatory infiltrate, fat nccrosis,
parenchymal necrosis and haemorrhage. Treatment with BB-882
5mg/kg i.p. 30 min after induction of pancreatitis significantly
inhibited elevation of serum amylase and histological changes of
pancreatitis.

Serum Pancreatic Histology
amylase (IU.L) weight (g) score (0-27)

Pancreatitis 3928 2.35 12.3
+ saline (2800-5900) (1.75-3.08) (8-18)
(n = 12)
Pancreatitis 2477 2.39 5
+ BB-882 (2100-3280) (1.92-2.96) (3-10)
(n = 12)

p<0.00 N/S p<0.001
Values are mean (range) p values Wilcoxon rank sum test

Platelet activating factor may be released endogenously during
the evolution of acute pancreatitis. Administration of BB-882, a
potent PAF antagonist, after induction of acute pancreatitis alters
the progression of acute pancreatitis in this model.

INTESTINAL PROTEIN- METABOLISM IN RESPONSE TO
POST-OPERATIVE STRESS
J S Marway and V R Predy Department of Clinical Biochemistry,
King's College School of Medicine and Dentistry, Bessemer Road,
London, U.K.

Perturbations in intestinal function are induced by surgical
stress but the mechanisms are not clear. Changes in intestinal protein
synthesis may be a contributing mechanism, but previous studies have
indicated that protein synthesis in the whole small intestine is
relatively insensitive to the effects of immediate (i.e., 1 and'2 days)
post-operative stress. However, these previous studies only examined
the whole intestine of starved rats and none of the principal protein
fractions were examined.

The aim of this study was therefore to address the question of
whether different regions and protein fractions of the small intestine
were effected by surgical procedures. Male Wistar rats were
subjected to surgical stress involving anaesthesia, bilateral lumber
incisions and suturing. After 1 week fractional rates of protein
synthesis (defined as the percentage of the protein pool renewed each
day by synthesis, i.e., k., %/day) were measured with labelled
phenylalanine. In control rats, ks values for whole (i.e., combined
mucosa and seromuscular layers) segments of the jejunum were not
signifly altered (P>0.05, NS). In the seromuscular layer
values for mixed proteins were markedly reduced by 28%
(P<0.001), demonstrating regional sensitivity. The synthesis of
contractile proteins in the seromuscular layer were also significantly
(P<0.001) reduced by 33% in surgically stressed rats, i.e., from 63
± 6 to 42 ± 3%/day (all data mean ± S.E.M.;n=5-8) though
synthesis of contractile protein synthesis in the whole-jejunum was
unaltered, i.e., 101i± 4 and 102 ± 3%/day in control and surgically
stressed rats, respectively. The decline in the rate of seromuscular
protein synthesis in response to post-operative stress involved
transcriptional control mechanisms, kRNA values (defmed as the
translational index, or RNA activity, mg protein/day/mg RNA) were
unaltered, i.e., 29 ± 3 and 29 ± 4 mg protein/day/mg RNA in
control and surgically stressed rats, respectively.

TEMPORAL MUCOSAL MORPHOGENESIS AFTER SMALL
INTESTINAL STEM CELL (SISC) TRANSPLANTATION
IS Tait. N Flint. GS Evans. D Hopwood. FC Campbell Department of
Surgery, Ninewells Hospital and Medical School, Dundee, Scotland.

Transplantation of SISCs generates neomucosa with small intestinal
(SI) phenotype, but the event sequence of mucosal morphogenesis is
uinkinown This stuidy examines temporal organotypic mucosal
mor-phiogenesis and cytodifferentiation after grafting
Methods: Epithelial aggregates were isolated from 6 day rat SI by

enzvmatic digestion and grafted subcutaneously to inbred AO rats. Eight
grafts were retrieved at each of 3, 5, 7, 10, 14 and 21 days Graft
morplhology and cytodifferentiation were assessed by specific histo - and
immuiinohistochemistry. Cell proliferation was assessed by Mitotic index
and PCNA staining.

Resuilts: At 3 Days, grafts were sparse tubular structures
comprising stratified undifferentiated epithelium with a high mitotic
index ( 10-20%), surrounded by intense neovascularisation. By 5 Days,
cyst like structures developed, lined by an epithelial monolayer,
containiing a "cap" of proliferative hyperchromatic cells (Mitotic index =
1W°o) at one pole Cells' extending laterally differentiated and included
scant goblet cells close to the "cap" region, but cell senescence occurred
at greater distances At 7 Days, crypt budding occurred adjacent to
"caps" Senescence of peripheral cells induced cyst coalescence. By
It) Da:ys, "caps" had enlarged and generated crypts and villi Many
cysts coalesced All cell lineages were identified only at 14 Days or later

Coiicltisionis: A sequence of mucosal morphogenesis after postnatal
SISC transplantation has been defined Proliferation / differentiation
patterns show a temporary change of asymmetric stem cell division.

THE HUMAN HOMOLOGUE OF RAT INTESTINAL TREFOIL
FACTOR, hPL.B, IS EXPRESSED IN GOBLET CELLS, THE
ULCERATION ASSOCIATED CELL LINEAGE AND THE UTERUS.
*F Hauser. R Poulsom. R Chinery. LA Rogers. AM Hanby. NA Wright &
W Hoffmann. Max-Planck-Institut fur Psychiatrie, Abteilung

Neurochemie, W-8033 Martinsried, Federal Republic of Germany;
ICRF/RCS Histopathology Unit, 35-43 Lincoln's Inn Fields, London
WC2A 3PX.

A search for additional peptides of the trefoil family i.e. secretory
peptides containing one or more conserved 6-cysteine structural motifs
(trefoil or P-domains), has resulted in the cloning and characterization of
a peptide representing the human homologue of rat intestinal trefoil
factor. This peptide has a single P-domain and may be called hPl.B.

Reverse transcription PCR using RNA from small intestine lung and
uterus and PCR using genomic DNA with synthetic oligonucleotides
based upon a well-conserved region of the trefoil family gave clones
encoding a single trefoil pre-pro peptide, deduced to be of 80 amino
acids, that has 67% amino acid homology with rat intestinal trefoil factor;
76% considering the mature 59 amino acid peptide sequence.

Southern blot analysis with a full-length cDNA probe indicated that
only one copy of the gene exists per haploid genome.

RNA blot analyses revealed that positive hybridisation signals
(approx. 500-550 bases long) were obtained using poly A+ RNA isolated
from small intestine, uterus and stomach (weak).

Hybridisation in situ using a 35S-labelled antisense riboprobe and
sections from blocks of formalin-fixed wax-embedded tissues revealed
that in the intestine hPl.B mRNA is expressed in goblet cells, with
expression at varying levels also in regions of ulceration associated cell
lineage in small intestinal Crohn's disease. In the stomach, hPl.B mRNA
was relatively scarce, but it was more easily detected near to gastric
ulceration and in regions of intestinal metaplasia. Hyperplastic polyps of
the large bowel also had significant levels of hPl.B mRNA.

Three distinct trefoil peptides, human intestinal trefoil factor (hPl.B),
pS2 and human spasmolytic polypeptide are now known to be expressed
in mucin-rich cells of the ulcer-associated cell lineage, hyperplastic
polyps and ulcerated gastric mucosa. These results highlight the
importance of the search for biological functions of this growing family
of peptides and of investigations into their co-expression with mucins.
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INTESTINAL FUNCTION AT ALTITUDES ABOVE 5000M HUMAN SMALL INTESTINAL PHY1
T.H.Iabal.K.O.Lewis.B.T.Coc

SPL Travis. C ACourt. IS Menzies. M Stroud. JSA Edwards. Dudley Road Hospital,Birmir
Johhi Radcliffe Hospital, Oxford, St Thomas' Hospital, London,
Bournemouth University, APRE, Farnborough. (Introduced by DP Phytic acid is the major
Jewell) seeds and so i8 a common t

ingestion of undegraded ph:
Wejht loss at altitudes above 5000m cannot entirely be explained by mineral deficiencies in

reduced ietay'intake. To investigateintestinal function, carbohydrate acid has been fun to be a~~~~~~~ofboth colon a'nd breast ca
aibsorption and permeation were measured.in 13 healthy volunteers There have been no previi

(median age 32, 28-47yr) at sea level, 10 days after arrival in.Nepal activity in the human small
(3500m), then at 5400m before and after ascent up to 7900mnon Mt known to have this enzyme.

Everest. Dietary intake and energy expenditure (doubly labelled water) We measured phytase and
were measured in 4 subjects. The test solution contained xylose (5g in vitro in mucosal homol
Xyl), 3-0-methyl-D-glucose (3mG 2.5g), lactulose (Lacl 5g). and L- intestinal specimens obtair
rhariinose (Rh I g) in l()ml water (2XOmOs). Serum (30 and 60min) intestine was also studied
and urine (Shr) were stored- until analysis by thin layer The phytase activity wa
chromaitography. Weight loss between sea level and 5400m did not the small intestine by
re;ch- sianificance, but decreased (meai±sd) from 72.5±6.25 to inorganic phosphate (using

molybdate as chromogen) dur66.0±6.9kg (p'<0.007, paired r) above 5400m. Body fat mass Alkale psphatase

estimlated from skinfold thickness decre-ased by 14.7±13.7% Akdown paratrpea,!* - J- ~~~breakdown of paranitropzhenc(p=0.(l 2), largely below 5400m. Carbohydrate absorptionA,assessed We found phytase activi

by the, serum xyl/3mG ratio at 60min decreaed ,from 1.09:±0.19 to low levels (30 times less

0.90±0.11 (p=0.042, unpaired t).at 5400m, but was not significantly 1000-fold lower than alka

less thani baseline values after the ascent. Intestinal permeability tissue). The activity was

(Lacl/Rh excretion ratio) increased from (.030±0.014 to 0.047±0.015 lowest in the ileum.
after arrival in Nepal (p=0.048), possibly due to infection, but reverted We conclude that the no:
to nonrial (t).03(0).(X)8) at 54(0m. Mean energy intake on 38 days very limited ability to
during the ascent above 540(0m was 8.6±0.7 MJ which did not always Although this may have adv
match energy expendituire. Results suggest that carbohydrate with respect to metabolic c

permeability above 54(X)m is nornal. Whilst impaired absorption may of undigested phytate in th

conltribtite to weight loss, preliminary results indicate that net negative development of colonic can

eniergy balance is also a factor.

Stomach T168-T179
T166 T168

TASE ACTIVITY
loer
ngham B18 7QH

r storage form of phosphorus in
dietary constituent. Excessive
7ytates has been shown to cause
mn. Recently, however, phytic
ntineoplastic in animal models
trcinoma.
Ous studies quantifying phytase
intestine although animals are

aalkaline phosphatase activity
sgenates from two human small
Led from transplant donors. Rat
for comparison.
s measured at three levels of
measuring the production of
malachite green in acidified

ring hydrblysis of phytic acid.
Aivity was measured by the
ol phosphate,
ty in human small intestine at
; than that in rat tissue and
line phosphatase in the same
greatest in the duodenum and

rmal human small intestine has
digest undegraded phytates.

verse nutritional consequences
cation imbalances, the presence
e colon may protect against the
cinoma.

DOES SMALL BOWEL AUTOTRANSPLANTATIONAFFECT
FATTY ACID ABSORPTION?
Anne M Walters,M G Sarr. (Introduced by J N Primrose)
Gastrdenterology Research Unit, Mayo Clinic, Rochester Minnesota

Lymphatic play an important role in the absorption of long chain
fatty acids. Small bowel transplantation results in a transection of all
lymphatic drainage from the small bowel and impaired absorption of
long chain fatty acids would appear- likely until reconnection
commences at 14 - 28 days. This was studied using a model of small
bowel autotransplantation which avoids graft injury from ischaemia,
reperfusion and rejection, while retaining portal venous drainage.
Four groups of 6 dogs had an 80 cm isolated loop created:

Group 1- neurally intactjejunum,
Group 2- "autotransplanted" jejunum,
Group 3- neurally intact ileum,
Group 4- "autotransplanted" ileum.

Dogs were studied at 2 and 9 weeks after "autotransplantation".
The loops were perfused with 5 mM oleic acid in an isosmolar
solution containing bile salts. This was delivered at 3 ml/min at 390C
for 3 hours on 4 separate occasions at both time points.
Oleic acid absorption (table) was similar in both jejunum and ileum.

Absorption in neurally intact and "autotransplanted" dogs was similar
and remained unaltered between 2 and 9 weeks.

Percentage of Oleic Acid absorbed per 15 mninute period
Group I Group2 Group3 Group 4

Week 2 46.9±10.6 52.0±6.2 41.0±10.0 35.4±4.1
Week 9 41.8±1.7 47.0±7.9 41.1±5.5 35.7±5.5
Results expressed as Mean±SEM

Small bowel autotransplantation does not impair long chain fatty
acid absorption in dogs.. This essential nutrient may potentially be
introduced in the early post operative period in small bowel transplant
patients.

INCREASED EPITHELIAL AND VASCULAR COMPONENTS OF
INFLAMMATION AND REDUCED INFLAMMATORY CELL
INFILTRATE IN HELICOBACTER PYLORI ASSOCIATED
GASTRITIS AFTER ONE WEEK OF ANTIBIOTICS. JC Atherton,
D Jenkins, GE Kirk, MA Hull, DJE Cullen. A Cockayne, RC Spiller.
CJ Hawkey. Depts Gastroenterology, Histopathology & Microbiology,
University Hospital, Nottingham, NG7 2UH.

H.pylori associated gastritis appears to have less epithelial and
vascular change than the "reactive" gastritis of chemical injury. By
examining biopsies before and after antibiotic therapy we aimed to see
whether this was due to a partial suppression of these changes.

Methods: Twenty-two H.pylori infected duodenal ulcer patients, 18
male, median age 42 (range 22-68), not taing aspirin or non-steroidal
anti-inflammatory drugs, had endoscopic biopsies obtained from gastric
antrum and body before and immediately after 1 week of amoxycillin
500mg tds and cimetidine 800mg nocte. H.pylori eradication was
assessed by '3C-urea breath test (UBT) 34-39 days later. Haematoxylin
and eosin stained biopsies were graded 0-3 for acute and chronic
inflammatory cell infiltate, foveolar hyperplasia, oedema and
vasodilatation. Significance was assessed using Student's t test.

Results (mean,±SEM): Epithelial/vascular
Acute infl.(0-3) Chronic infl.(0-3) component (0-9)
Antrum Body Antrum Body Antrum Body

Before 1.1+0.1 0.4±0.1 1.6±0.1 0.6±0.1 3.6±0.3 3±0.3
After 0.4±0.1 0.1±0.1 1.3±0.1 0.4±0.0 4.1±0.3 32±0.3
p <0.001 <0.05 <0.05 ns <0.05 <0.1
8 biopsies met criteria for reactive gastritis, 7 after and 1 before
treatment. H.pyloni was undetectable in all but 2 patients immediately
after treatment (by modified Giemsa, CLO test or culture) but UBTs
1 month later were positive in all showing eradication did not occur.
Conclusion: The epithelial and vascular components of inflammation

increase as the H.pylorn associated inflammatory cell infiltrate subsides
with antibiotic therapy. This suggests that these components may be
suppressed by the organism or by the associated cellular infiltrate.
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PORTAL HYPERTENSIVE GASTROPATHY AND CHRONIC
GASTRITIS ARE RELATED TO DIFFERENT PATHOGENIC
FACTORS
M Guslandi, M Sorghi, A Tittobello. Dept. of
Gastroenterology, S.Raffaele Hospital,
University of Milan, Italy.

Mild forms of portal hypertensive gastropathy
(PHG) are endoscopically similar to chronic non-
erosive gastritis (CNG) but the pathogenetic
factors involved are thought to be different. In
our study we investigated the role of local
microcirculation and -of H.pylori infection.

Three groups of subjects were studied. 15 pts
with liver cirrhosis (grade A or B by Child-
Pugh classification), esophageal varices Fl or
F2 and no previous sclerotherapy, with endos-
copic signs of mild to moderate PHG; 15 pts
without liver disease, and with endoscopic signs
of CNG, histologically confirmedG; 15 subjects
with normal endoscopic appearance.

Mucosal blood flow was measured by means of
laser Doppler velocimetry (PF3, Perimed, Sweden).
Values were expressed in perfusion units (1 PU=
10 mV). Biopsies from the gastric antrum were
taken and H.pylori detected by a rapid urease
test (CP test, Brocades).

Mucosal blood flow was found significantly
reduced in patients with CNG (148 ±2) whereas in
subjects with PHG was significantly higher (254
±12) than in controls (192 ±12)
A positive CP test was found in 26.6% of pts
with PHG, 80% of pts with CNG and in 30% of
normal subjects.

Due to their different pathogenetic features
treatment of CNG should be carried out with
drugs strengthening mucosal defenses and active
against H.pylori, while in PHG drugs reducing
blood flow (i.e. beta-blockers) seem to be
indicated.

BLEEDING PEPTIC ULCER IN ENGLAND AND WALES:
EPIDEMIOLOGICAL TRENDS - 1956 to 1985. Marios Z Panoo and
Michael J S Langman, Department of Medicine, University of
Birmingham Medical School,
Queen Elizabeth Hospital, Birmingham, UK

We used national statistical data from the Hospital In-Patient Enquiry
and the Office of Population Censuses and Surveys to calculate age-
specific rates of hospital admission and hospital mortality for peptic
ulcer with haemorrhage, in England and Wales between 1979-1985.
We compared the results to data from 1956-57 (Johnson HD Gut
1962;3:106- 117). Notable changes occurred in men and women over
65 years of age. There was a decrease in admission rates for bleeding
gastric ulcer (GU) in 65-75 year old men (39 to 26/100 000
population) and those over 75 (87 to 66/100 000). Admissions for
bleeding duodenal ulcer (DU) decreased only in men over 75 years
(102 to 93/100 000) and did not change or increased slightly in
younger men. In women, GU admissions trebled in those over 75
from 17 to 46/100 000 and admissions for DU doubled in those over
65 years (8 to 17 in those 65-75 and 17 to 40/100 000 in those over-75
years). The proportion of patients over 65 years admitted for peptic
ulcer bleeding doubled between 1956-1985: from 32 to 60% in men for
GU, and 48 to 74% in women, with a decrease in mortality from 28
to 16% in men and 22 to 12% in women in this age group. For DU,
the proportion of admissions over 65 years rose from 28 to 46% in
men and fom 37 to 72% in women. Although there was a decrease
in mortality in men of this age group from 19 to 13%, in women there
was no change at 22%.Our findings indicate that hospital mortality
(with the exception of DU in elderly women) from bleeding peptic
ulcer has decreased nationally and that this decrease is not confined to
younger age-groups.

LONG-TERM STUDY WITH D DOSAOES OF -;
:OMEPRAZOLE FOR PREVENTliNG RELAPSE OF DUODENAL
ULCER DISEASES

G.I.S.U. (hnArdIscipinary Group for Ulcer Disease)

Omeprazole is at present the most parful drug in inhibiting gastric
acid secretion, being 20 mg daily able to maintain intragastric ph > 3 for
a period of at let 18 hours.
The same 4rug shows a bng-acting capacity in the control of the gatric
acidity, up to 48 - 72 hours.
Aim of the present study has been to verify iF different schedules Of
administration of Orneprazole will be able to maintein the scarring phase
of duodenal ulcer in a long-term study (6 months) after endoscopicaly
proved heeling ofthe acute lesions with a teatment of 40 mg daily of
Omepro for 4 weeks.
360 consecutIve DU pients were enrolled in the study, a ing to a
randomizato list in one of the 3 fblwing treatments:
A) OCeprazole 20 mg daily (114 patents);
B) Omeprazole 20 mg each other day (121 patients);
C) Omeprazole 40 mg on Saturday and Sunday (125 patients).
Esophagogasrduodenoscopy was pe at immission and at the
6th month of maintenance treatment and at every symptomatic relapses
(pain for mnore than 4 days).
Statistics: the data were analyzed by means of Pearon Chi Square with
standardized deviates.
RESULTS:

Scarred Relapses Drop outs p
A 101 (94.4%) 6 (5.6%) 7 0.0138
B 94 (81.7%) 21(18.3%) 6
C 100 (84.0%) 19 (16.0%) 6
x2 = 8.565; D.F. ' 2; p = 0.0138: The standardized deviates show a
significant lower relapse rate in schedule A (-2.2).
Side effects of mild entity: costipation (4 cases); itch (1 case); weakness
(Icase).
CONCLUSION: Omeprazole 20 mg daily represents the best choice in
maintenance therapy of duodenal uler.

DO POST OPERATIVE SYMPTOMS AFTER HSV HERALD
ULCER RECURRENCE?
JM Wilkinson. KB Hosie. AG Johnson
University Department of Surgery, Hallamshire Hospital,
Sheffield. S10 2JF.

Between 1979 and 1984, 141 patients (110 men, 31
women) underwent highly selective vagotomy(HSV) by a
standard technique for duodenal ulcer. All patients had
received pre-operative treatment with full dose H2 receptor
antagonists (H2RA). 107 underwent HSV for persistent
relapse on withdrawal of H2RA (relapsing responders), and 30
because of non response to H2RA (non responders). At four
years follow up non responders were found to be more likely to
be symptomatic post operatively ( p< 0.001).

125 patients are still alive at a median of 1 1 years 3
months post operation (range 8 -14 years), and of these 1 14
(92%) were reviewed. 10 (9%) were found to have had an
endoscopically proven recurrence and 8 (7%) still had
symptoms without evidence of recurrence. The endoscopic
recurrence rate and symptomatic rate at 11 years were no
longer significantly different between relapsing responders and
non responders. Only one of the non responders symptomatic
at first follow up developed recurrent ulceration between 4 and
11 years. All other recurrences between 4 and 11 years (n = 5)
were in patients who were asymptomatic at first follow up.
The long term endoscopic recurrence rate after HSV is low.

The pre-operative response to H2RA does not help in
predicting the likelihood of ulcer recurrence or long term
postoperative symptoms. Post operative symptoms do not
necessarily predict long term ulcer recurrence.

S43
 on M

ay 22, 2023 by guest. P
rotected by copyright.

http://gut.bm
j.com

/
G

ut: first published as 10.1136/gut.34.4_S
uppl.S

17 on 1 January 1993. D
ow

nloaded from
 

http://gut.bmj.com/


BritishSoetyofGastroenterology

GASTROPARESIS, ACID SECRETION AND HELICOBACTER
PYLORI COLONISATION IN FUNCTIONAL DYSPEPSIA
B Waldron. D Smith. FC Campbell. Department of Surgery, Ninewells
Hospital and Medical School, Dundee, Scotland DDI 9SY

In fuinctional dyspepsia (FD) gastroparesis is common, but its cause is
obscure. In volunteers, gastroparesis may be induced by acid
sLuppression. This study has investigated relationships between solid
meal gastric emptying time (T.,) and pentagastrin stimulated peak acid
outpuIt (PAO), in 83 patients with FD, diagnosed after exclusion of
oroanic disease. Fifty FD patients had gastroscopy and biopsy for
assessment of gastritis severity and Helicobacter pylori (H pylon)
colonisation. Control studies of gastric emptying were carried out in 15
volulnteers.

Resuilts: Gastric emptying was delayed in FD (T,, = 100 [90-1 1 1]*
FD vs 67 [57-78]* controls, p<0.00 **) Gastritis was present in 34
patients and H pylori in 31. Gastritis severity was directly related to
H 1/iluni colonisation [r=0.73; p<0.0I]f and inversely related to PAO
[r=-0.29; pc0.05]J Gastric emptying time (T,, ) was inversely related to
PAO \Viz,

Patient Gro01l) PAO
( mmiiol/hr)

n T( *** p<O I**
(nmins) for

0- 8 13 115 (92-179)

11 9 - 25 29 90 (71-106)
III 26 - 40 27 82 (71-115)
IV > 40 6 65 (60-82)

I 1a's II

I 1' III

Itm' IV

Conclusions: Gastropar-esis is associated with hypochlorhydria in
FD. The association between Hpyl/oli colonisation and gastritis on one

hand and severe gastritis with hypochllorlhydi-ia on the other, suggests
that hypochlorhlydria allay be an end stage phenomenon of Hpy/oni
coloniisation

INAean (950/o Cl) ** Mann Whitney U test
*** Mediani (IQR) f Pearson Product Moment test of correlation

T175T173
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THE EFFECT OF LONG TERM MISOPROSTOL CO-
ADMINISTRATION WITH NSAIDs: A HISTOLOGICAL STUDY.
K Shah. AB Prce. IC Talbot. KD Bardhan. W Griffin. CG Fenn. I
Biamason. Northwick Park Hospital, St Marks Hospital, Searle
Pharmaceuticals and King's College School of Medicine,
London, U.K.

Misoprostol has been shown to be effective for the prevention
and healing of macroscopic gastroduodenal lesions due to
NSAIDs. The long term effect of misoprostol co-administration
with NSAIDs on a histological level is however unknown.
Methods: One hundred and eighty patients on long term NSAID
treatment (90 on misoprostol [4-800 mcg/day] for 1-2 years)
underwent endoscopy with two biopsies from duodenum,
antrum and corpus. Biopsy appearances were graded and
classified according to the Sydney System. Results: There were
no significant demographic differences between the two groups
of patients. The table summarises the main histologic findings in
the stomach.
Histology findings NSAIDs NSAIDs

and misopr.
Chronic pan-gastritis 23 (20) 23 (21)
Chronic gastritis of corpus 5 (2) 2 (1)
Chronic gastritis of antrum 7 (6) 11 (9)
Minimal inflammatory change 7 (0) 4 (0)
Reactive gastritis (reflux, type C) 27 (0) 8 (0)*
Mixed group 5 (0) 3 (0)
Normal 16(0) 39 (0)*
Within parenthesis: number HLO positive
* P<0.01
The results suggest two different pattems of damage which
relate to HLO status. Patients on NSAIDs and misoprostol had a
significantly less prevalence of reactive gastritis and were
significantly more likely to have normal gastric biopsies.
Misoprostol does not affect chronic gastritic changes or the
patients HLO status. Conclusion: Long term co-administration of
misoprostol with NSAIDs is not associated with any adverse
histological changes and specifically reduces the prevalence of
reactive gastntis.

T176

SYMIPTOMS IN ORGANIC AND FUNCTIONAL DYSPEPSIA: IS A
CLINICAL DISTINCTION POSSIBLE) M.A Loudon. N Ahmed.
K V C Department of

Sotci- Nineewells Hospital, D1undee. Scotland DDI 9SY

l)Dvspeptic sympto)siis sire convel\tiolial1V ased in tile dagnosis of upper
oastrointestinal disease. holsever the specificity and sensitivity of such
S\ liptom11s is uncertain.This study aimed to establish if the nature and
SC\ l it\ of dyvspepsia cor-r-elated with the presence of upper
ostroin testinal pathology aIt endoscopy.

l'itiints reterred tor endoscopv were assessed prospectively by
(ILiCi ionnailee Frequency aind severity of 6 dyspel)ptic svmptoms
Cphivsatric pain. early satiety. heartburl. regurgitation. nausea and
11tlilCnlCe) were scored. Patients swith positive endoscopic findings (N =
3-4) xcire classihie(i as OD. Patients wvith negative endoscopy. abdominal
oltraSoiind anld otler inIestigations. as clinicaliv indicated, (N=35) were
catceorisied as FD. A dyspepsia score (Max 84) was generated using
fi c(ILiinc aid seeverity of'ssyltoms. Patients were compared for all
1CilSnieS of dyspepsia severity (symptoni type. sVinptom number,
Ic(qLIcncV.seVerits')
Restilts: OD patients \scie significantly older than FD = [52.5 (42-64)

\-cair (01)) vs. 37.4 (27-45) vear-s (FD). p< 0.00 ] Dyspepsia
OccUiTedl n aIt least 3 davs weeklv in 27 of 314 OD pataents vs. 30 of 35
FI) patients (p = N.S). Symptoms \were simililarly distributed in the two
"I oips with hearlthUrn the comilmoniest single svmnptom in both groups -
J25 14 1(01)) vs. 23i34 (FD))j. Median symllptolml numliber= [ 4 (3 - 5)*
01) \s 4 (2 - 5) ID. p N.S**]. Dyspepsia scores = [21 9 (13 -

3') 2) 01) vs 245(10.4 - 43.8) FD. p = N.S]**.
(Ciclusion: The niaturie anid severitv of dyspepsia is a poor indicator

oft h lreseince of orgailic upper gastrointestinal disease

F ishrs exact test Medilan (inter(lUartile range)
\-linn \W'hitnev L' test

THE HISTORY OF ULE DISEPSE OMVR 113 PAST 10-20

MAl H, J.A., TABAQCHALI, M.A., M'SON, J.
VENABIES, C.W.
DepartRent of Surgery, Freeman Hospital, Newcastle
upon Tyne.

Marny chargs have occurrd in the diagnosis and
management of peptic ulcer disease sinoe the original
study by Fry (1964). To assess what has 1 to
date, a consecutive series of ulcer patients first
diagnosed endoscopically sane 10-20 years ago (1972-
1983) have been followed up.

A total of 345 cases were fud. ical rds
were cbtained when available and ALL were sent
questionmaires at their last recorded address, which
were analysed in tenrs of sytptans, Analogue score
and Nottingham Health Profile score. 38 were lown to
have died and 77 did not reply. Pesults obtained in
230 patients (Male 148, Female 82 : DU 180, GUJ 50) are
reported.

Since first diagnosis 59 patients (26%) have been
operated upon for their ulcer. (Unoontrolled 39
Stenosis 8 : Perf. 5 : Bleed 4 : Ca. 3). Ihe remain-
ining patients have been analysed for their initial &
current treatment, present symptoms, Nottingham Health
Profile score, latest endoscopic findings and ocmpli-
tions.

Initial treatment was Cimetidine (C) in 81%
Ranitidine (R) 12% : Other 7%. Currently (181) are
still receiving treatment (C 52% : R 15% : Other 33%)
while (49) are off all therapy. Synptcme are still
present in 51% of which the cciarnest is abdcninal
pain (43%). 21 patients have had ccmplications
since diagnosis (perforation 5 : bleeding 4 : pyloric
stenosis 10 : gastric carcirxma 3). The analogue
score given by the patients on their current ulcer
state was >70 (100 = Good) in 56%.
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NON ABSORBABLE BISMUTH (ROTE) IS AS EFFECTIVE AS
DENOL IN ERADICATING H.PYLORI

.W., Whthed J.J.Powi M. Chaglion. S. IAey.
Pj.-j%Momsol- Oastrointestinal Laboratory, 'Me Rayne Institute,
-tomas' Hospital, and The Department of Infectious Diseases

& Bacteriology- Hammersmith Hospital, London.

INTRODUCTON: De-Nol tab (tripotassium dicitrato bismuthate)
is used for eradicating l.UY10f. but bismuth (Bi), which is potentially
neurotoxic, is absorb lly, therapeutic Bi should not be
absorbed, be well tolerated and still OradicatekH.Yloyi. We have
studied whether Roter (Bi subnit c e complex; Boots
Healthcare) fulfils these criteria.
METHODS: a) Five healthy voluntes were given either two

De-Noltab (214mg Bi) or one Roter tablet (205mg Bi) and a a
week, the other preparation. Blood and urne w by
ICP mass spectrometry. kvlori status was asd with C ua
breath tests. b) Mean Inhibitory Concentrations (MICs) for De-
Noltab and Roter were obtained i in vitro cultures using ten strains
of H,.DY)QrL C) Thirty H.vlori positive patients diagnosed by two
antral rapid urease tests (CLO test) were given either two De-Noltab
bd or two Roter tablets tds for one month both with amoxycillin
250mg tds and metronidazole 400mg tds for one week. CLO tsts
were reeated four weeks after treatment.
RESULTS: a) Peak blood Bi levels occurred thirty minutes after

taking two De-Noltab (range 4.2 - 80pg/l, median 56.4 g/l). There
was also a wide range in 4 hour Bi unnary excretion 87.2 - 1905%g(median 1065.5,sg). Following Roter there was no evidence of B
absorotion. There was no correlation between Bi absorption and
H.±vrori status. When De-Noltab was given first baseline Bi in
bl and urine was still elevated after one week.

b) MIC: De-Noltab < 12.5yig/ml; Roter >400A /ml.
c) H.lori eradication rates: De-Noltab 7/15 (46.6%)

Roter 9/14 (64.3%). One patient on Roter did not attend follow-up
gastroscopy.
CONCLUJSIONS: There is an unexplained wide range of Bi

absorption from De-Noltab (0.04 - 0.9W of that ingested excreted in
urine). Bi is not absorbed from Roter. Both eradication regimes were
well tolerated.
Although the MIC for Roter is high in vivo eradication was equal

or greater than for De-Noltab. Eradioion rates may be low
compared to other studies, perhaps due to high levels of
metronidazole resistance in our 1ocal population. Further tWials using
Roter are needed.

T178

DUODENOGASTRIC REFLUX AND HELICOBACTER PYLORI
COLONISATION OF THE INTACT STOMACH
'SD Ladas. 1J Katsomridakis.2H Giannopoulou.3H Malamou.
M Kesse-Elia. SRats
Gastroenterolo3y Unit-2nd Department of Intemal Medicine, Athens
University and Department of Nuclear Medicine, Evangelismos
Hospital, Athens; Department of Clinical Microbiology, Penteli
Children's Hospital, Palia Penteli, Greece.

Background There is evidence suggesting that increased duode-
nogastric reflux following gastric operations renders the antral
mucosa resistant to colonisation by Helicobacter pylori.
Hypothesis Duodenogastric reflux may protect the gastric mucosa

of the intact stomach from colonisation by H. pylori.
Patients 36 patients (14 males, 22 females) aged 48.9± 16.5 years,

10 with uncomplicated duodenal ulcer, 2 with mild oesophagitis and
24 with non-ulcer dyspepsia were studied.
Methods Each patient was submitted to gastroscopy and 3 antral

biopsies were obtained for a rapid urease test (CLO-test) and gram
stained biopsy smears. On another day the patient had a BrIDA-Tc-
99m/In-i1 -DTPA scintigraphy to quantify duodenogastric reflux.
Four smears were assessed for the presence and density of spiral
bacteria by a *blindedo bacteriologist. Colonisation density was
scored from 1 (< 10) to 4 (>50 bacteria in at least one power field).
Results Of the 36 patients, CLO-test and gram stained smears

were in agreement in 29 which were further analyzed. Of those
patients who had duodenogastric reflux (n= 11, reflux %: 11.6 ± 9.2),
10 (91%) were found to be colonised by H. pylori, but only 8 (44%)
of those who had not duodenogastric refux(n-= 18) were H. pylor-
positive (x2=7.17, p=0.007). There was no correlation between duo-
denogastric reflux score and density of H. py/oricolonisation (r=0.02,
p=0.7), neither the density of colonisation was different between
patients with (n= 10) and without reflux (n=9) (x2=0.3, df=2, p=0.9).
Conclusion Contrary to our original hypothesis, patients with

intact stomach who have duodenogastric reflux are more often
colonised by H. pylori. However, the lack of correlation between
reflux score and density of colonisation do not support a causal
relationship.

T179

TRIPLE THERAPY IS BETTER THAN DOUBLE IN
ERADICATION OF HEUCO TER PYLORI

M Fen, G BatagW-, P DoIto, N Dal Bo', S Salandin, F Vianello, M Rugge,
S Vigner, G LeandroA, F Di Mario, R Ncarat.

Depte. ofGasbroentrogof Padua and Venice. SDept of Pathoogy of
Pdua. SDeptof dntMal Medicin of Paermo. IRCCS -S.D. Bellis"
Casterlan Groft (anl).

In fie subquent open dinical studies, 9 patnht with Helicobacter pylor
(HP)-associatsd ucer disea (N = 82) or severe functional dyspepsa (N = 17)
requimng theapy, in orderto compare the efficay of triple th py vs double
therapy and the of eraditon on gashNs, we treated wih:
Trbht adv:w
A) 4 x 500 mg Amoodcillin for 15 days then 4 x 250 mg Metnidazole for 10
days (16 pta);
B) A plus4 x 120 mg Coloidal Bismuth for 25 days (15 pta);
C) A plus 20 gn Omeprazole for 25 day (16 pts);
DouMetdv:w
D) 40 mg Omeprazole for 2 wk plus 4 x 500 mg Amoodcillin the 2nd wk (27 pts);
E) 2 x 40 mg Omeprole phs 4 x 500 mg Amoodciflin for I wk (25 pts).
Two biops sample from gastric antrum (ga) and body (gb) wer taken for
histology and Hp ddeminaton.
STATISTICS: resultswe analyzed by Chi Square testwith Yates correction
for continuity.
The Hp eradicaton tes - determined by histgy afte modifed GIEMSA
staining in the 8th wi aftr discontinuation of study medication - wer 625% in
Group A; 66.6% in group B; 56.2 % in group C; 34.6% in group D; 24% in group
E
HISTOLOGY Deep NdlI NoAcUty ACotiY

P b p b p sb goP b
Hp+ve 39 5 9 40 16 33 38 17
Hp-v 21 2 18 31 38 39
p -L .008L 0.

n.s. ~~~~~0.0002
Hp radication may signifantiy improve gastritis from deepo superfic and
diminishes gastitis activity bot in gastic anrum and body.
We concludethattriple rpywith Amoxdcillin, Metronidazole and Colloidal
Bhimuth rpre - in our - the bes choice; on th contrary, in
spit of prvpu report dou thrapy with Amodcllin and Omepazole (both
at 80 and 40mg I daily} is nota usdul and effecbve appoch to the eradicaon
ot HP from gastic mucosa.

Colorectal cancer F180-F185
F180

FAECAL OCCULT BLOOD SCREENING FOR COLORECTAL
CANCER (CRC): THE TWO-TIER GUAIAC-IMMUNOCHEMICAL
STRATEGY. GP Young, DJB St John. Introduced by M Farthing.
Department of Gastroenterology and University of Melbourne Dept. of
Medicine, The Royal Melbourne Hospital, Melbourne, VIC 3050, Australia

Dietary exclusion of peroxidase-rich foods is important when using guaiac-
based faecal occult blood tests (FOBTs), especially the more sensitive ones
(e.g. HemoccultSENSA, HOS), to reduce false-positives and thus costs.
Another approach to reduce false-positives is to confirm significance of
positive results using a haemoglobin-specific immunochemical FOBT (e.g.
HemeSelect, HSel) - this would remove the need for diet. Aim & Methods:
To test sensitivity and specificity of a two-tier approach (TTA), 83 patients
with mainly asymptomatic colorectal adenomas (55 single, 46 > 9mm) and
109 with mainly symptomatic CRC (29 proximal to splenic flexure) were
tested simultaneously by HOS and HSel. Specificity was evaluated in 1,355
screenees; colonoseopy was performed in positive screenees. All were on an
exclusion diet to optimise HOS performance before and during the testing of
3 serial stools, samples being prepared immediately after defecation.
Results: The Table shows the number of positive results for each test
situation, and significance comparing HOS and HSel positivity rates.

HOS+HSel HOS only HSel only p

CRC 99 (91%) 2 (1.8%) 6 (5.5%) n.s.

Adenoma 24 (28.9%) 12 (14.5%) 23 (27.7%) <0.05

Screenees* 17 (1.3%) 51 (3.8%) 24 (1.8%) <<0.05
Amongst the screenees, one had CRC and 19 had adenomas; these patients
were removed before calculating corrected specificity shown in the Table.
The CRC patient was positive by both tests but 13 of the adenomas were
positive by only one of them and would have been missed by a TTA.
Discussion: The TTA had a high sensitivity for symptomatic CRC although
this would be expected to be lower for screen-detected CRC. In screenees,
however, the 1TA would miss half the adenomas detected by HSel and one-
third by HOS. Corrected specificity of 1.3% was excellent with the TTA
but two-thirds of adenomas would have been missed. Thus the T[TA is
limited by the sensitivity of the guaiac test; for the approach to be successful
an even more sensitive guaiac test is needed.
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