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NORADRENALINE RESPONSE TO EXERCISE AND
AUTONOMIC DYSFUNCTION IN CIRRHOSIS.

J DILLON, R GROSE, J NOLAN, I A D BOUCHIER,
P C HAYES
Department of Medicine, Royal Infirmary of
Edinburgh

Stress induced Catecholamine rises are a
vital survival response. We studied the
effect of exercise and autonomic (ANS)
dysfunction on Noradrenaline (NA) responses
in cirrhosis. 21 patients (mean age 54; M:F,
14:7; 11 alcoholic, 9 PBC, 1 hepatitis; 9
Childs A, 8 B and 3 C) were exercised on a
bicycle ergometer. NA was measured at rest
and at peak exercise. ANS function was
assessed by standard CVS reflex tests. In
normal subjects mean NA level rises from 1.5
nmol/l to 9.5 nmol/l on exercise (633%
increase). our subjects had a mean resting
NA of 2.54 nmol/l (SD 1,58) which rose to
4.78 nmol/l (SD 2.21) at peak exercise.
Resting NA correlated with Childs Pugh score
(r = 0.40, p = 0.01). There was a difference
in percentage change in NA between Childs A -
214% and Childs B and C - 63.3% (p = 0.05,
CI-1, 303). There were no differences
between alcoholics and nonalcoholics. 77%
had abnormal CVS reflexes. Each patient was
assigned an ANS d6ore which was negatively
correlated with resting NA level (r = -0.463,
p = < 0.05), there was a trend to negative
correlation between ANS score and peak NA.
In conclusion, with increasing severity of
cirrhosis resting NA is elevated and the
response to exercise is reduced. ANS
dysfunction negates this trend to elevated NA
levels, suggesting impairment of this
survival response in some patients.

Hpylori pathogenesis and treatment T106-Tll
T106

Production of fucosidase and neuraminidase by
Helicobacter pylorland its possible pathogenic role.

Tsai HH. Dwarakanath D. Milton J. Hart CA. Rhodes JM.
University Departments of Medicine and Microbiology,
University of Liverpool, POBox 147, Liverpool L69 3BX.

Helicobacter pylori (HP) in human gastric mucosa is found
in close apposition to gastric mucus. The mucus glycoprotein
is a potentially rich energy source for the organism. We have
investigated HP for mucin degrading glycosidases.
HP was isolated from gastric biopsies of patients with HP

gastritis and cultured, harvested, washed and suspended in
normal saline and the cell walls disrupted by ultrasonication.
Following centrifugation the supernatant was assayed for
enzyme activity using the methylumbelliferone-tagged
substrates.
HP did not produce any detectable f3-galactosidase, a-N-

acetylgalactosaminidase or P-N-acetylglucosaminidase but
produces a-fucosidase, neuraminidase (sialidase) and a-
glucosidase. The fucosidase and neuraminidase were punfied
by gel chromatography. They had approximate m.w. of 90 kD
and 100 kD respectively. The fucosidase and the
neuraminidase had a pH optimum of 7 and 7.5 and a Km of
2.31 and 2.79 mmol/l respectively. The activities of the
enzymes were: neuraminidase, 163 tmol/min/mg; fucosidase
4.12 R±mol/min/mg; a-glucosidase 67.1 jmol/min/mg.
HP appears to be able to partially degrade the mucin

glycoconjugates as a potential energy source. Its production of
both fucosidase and neuraminidase may well be relevant to its
pathogenicity since: (i) neuraminidase (sialidase) production is
a feature of pathogenicity in enteric organisms and (ii) loss of
fucose in gastric mucus (ie. loss of secretor antigen) is
associated with an increased risk for duodenal ulcer disease.
(iii) HP has a. gal-galNAc binding lectin on its cell surface,
hence sialidase expression may facilitate HP binding to the
gastric mucosa.

T107

HEUCOBACTER PYLORI INFECTION DECREASES
GASTRIC SOMATOSTATIN mRNA IN DUODENAL ULCER
PATIENTS
SF Moss, S Legon, J Calam
Royal Postgraduate Medical School, Hammersmith Hospital,
DuCane Rd, London W12 ONN

Helicobacter pylori (HP) infection increases plasma gastrin
but the mechanism responsible for this is not known. We
investigated whether this is due to a lack of somatostatin,
which is a general inhibitor of gastric function. Somatostatin
acts locally, so its release cannot be measured directly. We
therefore measured gastric mucosal somatostatin mRNA levels
by Northem hybridisation, as an indicator of the rate of
synthesis.
Methods: 10 patients with duodenal ulcers were studied

before and after eradication of HP. 5 antral biopsies were
taken on each occasion, snap frozen at -70°C, homogenised
in acid guanidinium isothiocyanate and total RNA extracted
with phenol/chloroform. After Northern blotting the RNA was
sequentially hybridised with 32P-labelled human cDNA probes
for somatostatin, gastrin and 18S rRNA to correct for loading
differences. Washing was at high stringency and the results
are expressed as specific mRNA/rRNA ratios of arbitrary
densitometric units.

Results: After eradication of HP the median somatostatin
mRNA level increased from 50 (25-160, range) to 95 (40-
180), P < 0.02. Gastrin mRNA levels were not significantly
changed from 32 (19-217) before to 42 (7-118) after
treatment.

Conclusion: HP infection in duodenal ulcer patients is
associated with decreased antral somatostatin mRNA. This
may explain the abnormalities of gastric physiology seen in
these patients.

T108

ERADICATION OF H.PYLORI WITH CLARITHROMYC1N &
OMEPRAZOLE. M
J Baron. J Misiewicz. Parkside Helicobacter Study Group, London.

Failure to eradicate H.pylo0i with triple therapy is associated with
metronidazole resistant H.pylori. Thus eradication regimes not
containing metronidazole are needed. Clarithromycin, a new, better
tolerated, acid stable macrolide antibiotic has a similar antimicrobial
spectum to erythromycin (in vitro M1C90 against H.pylori = 0.03
plgmt'l). The aim of this study was to dmine the eradication rate of
clarithromycin 500 mg tds and omeprazole 40 mg mane for 2 weeks.

Patients needing H.pylori eradication were studied. Before treatment
all patients were endoslped and H.pylori status assed by antral
culture (microaerobic conditions, for up to 10 days), antml and corpus
histology (H&E / Gimenez stains), and "C-urea breath test ('3C-UBT,
European stanard protocol, positive result = excess bC3CO2 excretion
> 5 per mil). Compliance was assessed by returned tablet counts.
Clearance (a negative 13C-UBT at the end of treatment) and eradication
of H.pylon 4 weeks after finishing treatment were assessed by the "C-
UBT.

Twenty-five patients (16 men, median age 46 y) with DU (n= 17) or
duodenitis/NUD (n=8)) a1l with a positive "C-UBT (mean (asem)
eXcesshg3C02 excretion = 26.6 (±4.9) per mil) and either positive antral
histology (n=24) orpositive antral c"'--- =19) were studied. Before
treatment all isoltes of H.pylonu were sensitive to clarithromycin, but 8
isolates were reStant to metronidazole. In 23/25 (92%) the 13C-UBT
was negative immedaely after finishing treatment. Four weekcs hater the
'3C-UBT was negative in 20/25 (mean (±sem) exccess 1'3C0 excretion
= 1.2 (±0.3) per mil, eradication rate = 80%). H.pylon was not
eradicated in 5 patients, including 1 patient who experienced severe taste
disubac and was unable to complete the treatment. 6 other patients
excperienlced taste distubance but this was not sufficient to influence

These results show that this novel treatment reie is well tolerated
and with an eradication rate of 80% may provride an alterantive treatment
for merndazole resistant H.pRylorl.
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ERADICATION OF H PYLORI INFECTION DURING LONG-
TERM SULPHASALAZINE THERAPY
El-Omar E, Boyd EJS, Penman I, McColl KEL..
University Department of Medicine &
Therapeutics, Western Infirmary, Glasgow.

The prevalence of IgG antibodies to H
pylori was examined using the Helico-G Elisa
Kit (Porton, Cambridge) in 110 patients with
inflammatory bowel disease (IBD) (63
ulcerative colitis, 47 Crohn's disease) and
compared with 100 age and sex matched control
patients. The overall prevalence of H pylori
seropositivity in the IBD patients was 22%
which was significantly less than that of 52%
in the controls (p < 0.002). There was no
difference in prevalence between the
ulcerative colitis and Crohn's patients. The
low seropositivity in the IBD patients was due
to a very low prevalence of 10% in those
currently on sulphasalazine (n=40) and
similarly low prevalence of 7% in those
previously on sulphasalazine (n-30). In those
on olsalazine or mesalazine and who had never
had sulphasalazine, the preyilence of
seropositivity was 40%. A C-urea breath
test and microscopy of antral biopsy was
performed in 10 of the patidnts on
sulphasalazine and this confirmed absence of
the infection. The administration of
sulphasalazine 500mg q.i.,d. for two weeks to
six patients wi&4 H pylori infection did not
suppress their C-urea breath test,
indicating that the drug did not have a direct
anti-bacterial action on H pylori.

In conclusion, these findings indicate that
long-term therapy with sulphasalazine leads to
eradication of H pylori. This may be due to
the drug treating the gastritis and thereby
depriving the bacterium of essential nutrients
exuded by the inflamed mucosa.

ERADICATION OF H PYLORI LOWERS GASTRIN-MEDIATED
ACID SECRETION BY 70% IN DU PATIENTS
El-Omar E, Penman I, Dorrian CA, Ardill J E S,
McColl K E L. University Department of Medicine
& Therapeutics, Western Infirmary, Glasgow.

Helicobacter pylori (HP) raises serum gastrin
but it is unclear whether this stimulates
increased acid secretion. We have studied
gastrin-mediated acid secretion and serum
gastrin following the I.V. infusion of gastrin
releasing peptide (GRP) in 9 HP -ve and 9 HP +ve
healthy volunteers, and in 11 DU patients.
Seven of the latter were re-examined one month
following eradication of H pylori.

The mean acid output (mmol/h) to GRP
(lOOpmol/kg/h) in the HP +ve healthy volunteers
was 19 (range 6-36) which was 3 times that of
the HP -ve healthy volunteers (mean = 5.7, range
3-8) (p < 0.01). The mean acid output in the DU
patients with HP was 39 (range 22-48) which was
6 times that of the HP -ve healthy volunteers
and showed no overlap with them. Eradication of
H pylori in the DU patients lowered their acid
secretion by a mean of 70% (range 57% - 78%)
(p < 0.01) and to values equivalent to the HP
+ve healthy volunteers. The mean serum gastrin
concentration (ng/l) during GRP was increased to
a similar extent in the HP +ve DU patients (230)
and HP +ve healthy volunteers (223) compared to
HP -ve healthy volunteers (68). Eradication of
HP lowered the serum gastrin in the DU patients
to values equivalent to the HP -ve healthy
volunteers.

In conclusion: (1) Gastrin-mediated acid
secretion is increased 3 fold in HP +ve healthy
volunteers and 6-fold in HP +ve DU patients;
(2) Eradicating HP lowers gastrin-mediated acid
secretion by 70% in DU patients; (3) Increased
gastrin-mediated acid secretion appears to be
the key factor in the pathophysiology of DU and
explains the role of H pylori.

Anorectal function T112-T116
T112T110

CHANGES IN ACID SECRETION AND PARIETAL CELL
SENSITIVITY TO GASTRIN IN DUODENAL ULCER
PATIENTS AFTER ERADICATION OF HEUCOBACTER
PYLORI
S F Moss, J Calam, Gastroenterology Unit, Royal
Postgraduate Medical School, Hammersmith Hospital, Du
Cane Rd, London W12 ONN.

Since the hypergastrinaemia caused by Helicobacter
pylori(HP) infection has not been found to increase acid
secretion it was suggested that HP decreases the parietal cell
sensitivity to circulating gastrin. To examine this hypothesis we
examined the effect of ulcer healing with eradication of HP on
gastric function in 9 duodenal ulcer patients. Acid output was
measured by aspiration under basal conditions (BAO) and
during stepped intravenous infusions of gastrin-1 7 and plasma
gastrin concentrations by radioimmunoassay.

One month after eradication there were significant
reductions in both basal plasma gastrin concentration, from a
median (range) of 19 (1-22) to 6 (2-15) pmol/l ( P < 0.05),
and of BAO from 8.3 (2.4-24) to 2.6 (1.4-8.1) mM H+/h, (P <
0.01). The peak acid secretion rate was unchanged from 37
(16-59) to 37 (21-59) mM HW/h. Following treatment there was
also an increase in the basal-subtracted parietal cell sensitivity
to gastrin: the EC50 fell from 104 (18-171) to 48 (26-136)
pmol/l, P<0.05. However, the sensitivity to gastrin when
calculated without basal-subtraction of acid and gastrin was
unchanged, as was the metabolic clearance rate of gastrin.
The change in basal-subtracted sensitivity on eradication plus
healing was therefore a consequence of the fall in BAO.

CONCLUSION: Eradication of HP infection from
duodenal ulcer patients is accompanied by falls in BAO and
gastrin release and by increased basal-subtracted parietal cell
sensitivity. The fall in BAO may account for the prolonged
remission of duodenal ulcer disease seen after eradication.

ANAL ENDOSONOGRAPHY AND CONCURRENT ELECTROMYOGRAPHY: A
SIMPLE TECHNIQUE FOR ASSESSING ELECTROMECHANICAL
COMPLICATIONS OF THE ANAL SPHINCTER COMPLEX.
XI Deen, R Hutchinson, ! Grant, D Kumar, MRB Keighlgy,
University Dept of Surgery, Queen Elizabeth Hospital,
Birmingham

Voluntary anal sphincter contraction is dependent
on recruitment of electrical activity as well as
muscle power (electro-mechanical coupling). Defects
in coupling due to diminished electrical activity or
muscle weakness could lead to an ineffective contrac-
tion causing reduced squeeze anal tone. We have
devised a simple technique for assessing electrome-
chanical coupling of the voluntary anal sphincters
using anal endosonography and concurrent electromyog-
raphy.

17 patients exhibited good sphincter movement on
EUS with excellent recruitment of electrical activity
on voluntary contraction (median 120% above resting
activity). In 12 patients, poor sphincter movement
was accompanied by reduced electrical activity (median
40% above resting activity). In 13 incontinent pa-
tients, four had satisfactory recruitment (>60%) of
electrical potentials but poor sphincter movement
while the reverse was true of the remaining nine
patients where <30% of potentials were recruited.

This technique allows for differentiation between
neuropathy causing diminished electrical activity,
myopathy or a combination of the two in patients with
ineffective voluntary anal sphincter contraction. It
could also be used to assess differential puborectalis
and external sphincter function.
The technique therefore has a place in assessing
sphincter function in patients with faecal inconti-
nence.

l
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RECTAL MOTOR COMPLEXES IN SLOW TRANSIT CONSTIPATION AND
OBSTRUCTED DEFAECATION.

G.S. Duthie. R. Farouk. D.C.C. Bartolo.
Dept. of Surgery, Royal Infirmary of Edinburgh, Scotland.

Runs of rectal contractions have been described by a number

of authors, with a wave frequency of< 2/min., a duration of

>3 min. and peak rises in rectal pressure of >10 cmH20.
We have used ambulatory anorectal monitoring of anal and

rectal pressure and Internal and External sphincter

electromyography to determine if these pressure complexes

alter in different types of constipation. Recordings from

11 normal subjects (N) age 36 years (range 25-74), 15 with

Slow Transit Constipation (STC) age 35 (18-64), and 10

with Obstructed Defaecation (OD) aged 38 (24-72) were

analysed. Patients with STC had significantly (p(O.OOl)
fewer Rectal Motor complexes (RMC) (total 18) compared with

normal subjects (total 90) and those with OD (total 82).

Although RMC's were fewer in STC, they exhibit similar wave-

forms (N=3.1/min. range (2.3-4.1): STC = 3.35 (2.5-3.7]:
OD = 3.1 t2.1-7.33, associated with similar rectal pressure

peaks (N = 25 cm-120 tlO-453 : STC = 25 (15-45) : OD = 25

(15-70). Anal canal pressure, internal and external

sphincter activity were unchanged during rectal motor

complexes. These results suggest STC is a primary bowel

motility disorder unrelated to sphincter dysfunction.

T113

T114

THE VESICO-ANAL REFLEX AND FAECAL INCONTINENCE.
R, Farouk. G.S. Duthie.L D.C.C. Bartolo.
Department of Surgery, Royal Infirmary,
Edinburgh.

Ambulatory anal sphincter electromyography
and anorectal manometry performed in 44 patients
(28 female; median age 45.5 years) indicate
three different anal sphincter responses to
micturition: 1) recruitment of the internal
and external sphincters and puborectalis with a
rise in anal pressure (19 subjects); 2)
inhibition of the internal sphincter and
recruitment of the external sphincter &
puborectalis with a small rise or no change in
anal pressure (15 subjects); 3) inhibition of
the internal & external sphincter and
puborectalis with a fall in anal pressure (10
subjects).

We have in addition assessed 102 patients
with neurogenic faecal incontinence (85 female;
median age 54 years). Twenty-three patients
reported faecal/flatus incontinence during
micturition (16 female). Ambulatory assessment
revealed that micturition in these patients were
associated with relaxation of the internal &
external sphincters and puborectalis associated
with a fall in anal pressure (median resting
anal pressures 41 cm. H20; median anal pressures
during micturition 28 cm. H O; p < 0.03). These
episodes were associated with a rise in rectal
pressure and a reversal of the anorectal
pressure gradient. The remaining 79 patients
who denied incontinence during micturition
exhibited the type 1 (34 patients) or type 2 (45
patients) vesico-anal reflex seen in normal
controls.

Incontinence during micturition is associated
with a specific pattern of the vesico-anal
reflex.

PATTERNS OF RECTAL MOTOR COMPLEX ACTIVITY IN
FAECALLY INCONTINENT PATIENTS.
EL, Farouk, G.S. Duthie, D.C.C. Bartolo.
Department of Surgery, Royal Infirmary,
Edinburgh.

The rectum exhibits periodic high pressure
activity. We have studied 81 patients (69
female, median age 54.5 years) with neurogenic
incontinence and 33 volunteers (21 female,
median age 48 years) by ambulatory manometry to
study the influence of rectal motor complexex on
anal sphincter activity.

Solid state pressure microtransducers placed
in the upper and mid-rectum, and anal canal
(diameter 3 mm.) were used to record anorectal
pressures for a median of 12.5 hours. Median
resting anal pressures were INCONTINENT 51 cm.
H20; CONTROLS 94 cm. H20; (p < 0.03). Median
rectal pressure was CONTROLS 18 cm. H20;
INCONTINENT 26 cm. H20 (p > 0.1).

Isolated episodic high rectal pressures
(median 28 cm. H20; duration < 40 seconds)
sporadically occurred in both groups associated
with an insignificant increase in anal
pressures. More powerful contractions (median
70 cm. H20) lasting 3-4 minutes occurred at
intervals of 45-640 minutes. Increased
frequency of the sampling reflex which was
abnormal and associated with faecal leakage in
the incontinent group were observed during these
episodes. A third pattern of nocturnal rectal
high pressure waves (median rectal pressure 54
cm. H 0) not associated with anal sphincter
inhibition was also observed.

Sporadic rectal motor activity occurs in
normal subjects and incontinent patients.
Prolonged clustering of these episodes are
associated with recto-anal inhibition.

THIRD DEGREE TEARS: INCIDENCE, RISK FACIORS AND POOR
CLINICAL OUCOME AFTER PRIMRY SPHINCTER REPAIR

A.H. Sultan, M.A. Kamm, C.I. Bartram, C.N. Hudson
St. Mark's & St. Bartholanew's Hospitals, Lcndon, UK

Faecal incontinence following obstetric trauma has been
attributed to damage to the innervation of the pelvic
floor muscles, with rupture of the anal sphincters being
regarded as a rare event. The aim of this study was to
determine the incidence of third degree tears (TDT), the
high risk factors and the success of primary sphincter
repair in terms of subsequent anal dysfunction.
MthQgd Th¶e records of all wne who sustained T[T over
A 27 ptnth period were analysed. The traceable women
were stuied.b anal endosonograp y, anal manometry,
pudp al nerve terminal motor latency (PNTML) and
perineal descent (PP) measurements.
Results: The incidence of TDT was 0.5% (46/9139 births).
Eighty five percent (39/40) were primparous, and all 46
had a cephalic presentation. Twenty two (48%) TDT
followed a forceps delivery but none after a ventouse
delivery. In the remaining 24 (52%) the T[T resulted
fron. a spontaneous tear during vaginal delivery in 14
(58%) and fram extension of a mediolateral episiotomy in
tO (42%). Thirty four of the 46 were investigated.
$ixteen (47%) of the 34 wxmen investigated (mean 217 days
post delivery) were symptomatic on direct questioning
(anal incontinence in 14 (41%); urgency in 9 (26%). None
had sought help. Cctparedto controls the mean resting
and squeeze pressures were reduced (p<0.0001), while
the PN4 and PD srenents did not differ
significantly. On anal endosogray all 16 patients had
both internal and external sphincter defects.
Cbncusionst .Defaecabory synns following ¶iT are
ox iun. Forceps delivery is a major risk factor for TDT
but also occurs after, and is not prevented by episiotbmy.
This could be reduced by the use of the ventouse
extractor instead. Early symptoms are related msre to
stincter de than Pidedal neuropathy.
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T117

ACHALASIA IN ELDERLY SUBJECTS MAY BE COMMON AND IS

DIFFICULT TO TREAT. Ghosh SL_Palmer KRs HeadinS RC.
Gastrointestinal Unit, Western General Hospital, Edinburgh

and Department of Medicine, Edinburgh Royal Infirmary.

Achalasia of the oesophagus is said to present

uncommonly in old age and the natural history and response

to treatment in elderly subjects is unknown.
Of 30 consecutive patients presenting with dysphagia

due to achalasia over a 48 month period, 11 patients were

aged 65 years and over (range 65-97 years); 19 were aged
25-64 years. Symptoms were similar in the two groups but
the median duration of symptoms was 5 years (range 1-9
years) in the elderly group and 2 years (range 6months-
4 years) in the younger group (pD0.05). The diagnosis was

made radiologically and confirmed by normal endoscopy and

typical manometric findings. Manometry was performed in

all but 4 cases, all of whom were aged 80 or above. Median
(range) of lower oesophageal sphincter pressure in the

elderly group was 58(30-85)mm Hg whilst in younger patients
it was 52(37-90)mm Hg. Oesophageal contractions were

usually low in amplitude: in the elderly group mean 25(29-
40)mm Hg, in the younger group 30(18-42)mm Hg. The

proportion of non-propagated contractions was higher in
the elderly patients(median(range) in elderly patients
75%(57-90%)! in younger patients 60%(38-80%)t p<O.05).

Primary therapy comprised pneumatic dilatation using
Rigiflex or Witzel balloons. Whilst the symptomatic
response after 1-3 dilatations was good or excellent in
but 2 of the younger patients, the outcome in the elderly
group was much worse. Only 1 elderly patient showed marked
improvement and one 82 year old patient sustained an

oesophageal perforation during pneumatic dilatation. The
number of pneumatic dilatations performed was similar in
both groups.

Achalasia may be commoner than previously thought in
the elderly. The elderly group have a longer duration of
symptoms before diagnosis and they exhibit more non-

propagated contractions. The response to pneumatic
dilatation in the elderly is often poor.

T118

IDENTIFICATION OF ANTRAL MOTOR ABNORMALITIES IN
PATIENTS WITH FUNCTIONAL DYSPEPSIA BY HIGH
RESOLUTION ULTRASOUND. E.K.AhIuwaa W.G.
M.Mesquita. H.Mamtora*. J.Iindle*. University Departments of
Medicine and Radiology*, Hope Hospital, Manchester M6 8HD, U.K.

Background: In normal subjects, gastric distension by food induces
a consistent antral contractile response independent of discomfort.

Aim: To study distension induced antral contractility and emptying in
Functional Dyspepsia (FD) patients characterized by symptoms of severe
post-prandial bloating without endoscopic abnormality.

Methods: Real-time high-resolutionpercutaneous ultrasound was used
to assess antral contractility (Relaxed vs contracted circumference ratio)
in 21 healthy volunteers and 26 FD patients at 15 minute intervals for
60 minutes following ingestion of a standard 360m1; 200Kcal composite
nutrient meal. All measurements of the antrum were taken in a
longitudinal plane along the axis of the abdominal aorta. Antral
emptying rate was also assessed by calculating the the slope of decrease
in relaxed antral circumference with time.

Results: Noimals: No symptoms of bloating were reported. The
antral contractility ratio was consistent in all 1.28±0.01 (Mean ± SEM)
(range 1.16-1.39) with an antral emptying of -0.57±0.06mm/min (range
-0.2 to -1.3).

XD Patients: All patients felt bloated after the meal. 3 distinct
patterns of antral contractile characteristics were identified within the
group. In 10, antral contractility was consistently above the normal
range, 1.39 to 2.04 (1.55±0.06) but emptying was normal
(-0.51±0.06mm/min; range -0.35 to -0.81). In 5 the emptying was

delayed (-0.14±0.04mm/min; -0.005 to -0.17) while contractility was
normal (1.3±0.02; 1.24-1.39). In the remaining 11 both contractility
(1.24±0.01; 1.17 to 1.37) and antral emptying (-0.52±0.04mm/min;
-0.22 to -0.84) were normal despite identical symptoms.

Conclusions: Distinct patterns of antral contraction characteristics
exist in patients with functional dyspepsia despite symptom homogeneity
consistent with a multifactorial pathophysiology of the disorder.

PERISTALTIC PROPULSIVE FORCE IN BENIGN OESOPHAGEAL
STRICTURE
M Dakkak. GK Buckton. D Kamberoalou. JR Bennett
Hull Royal Infirmary, Anlaby Road, Kingston upon Hull

Peristaltic propulsive force in the oesophagus is an

aboral force exerted by the oesophageal smooth muscle on

a bolus of food to move it towards the stomach.
An inflated balloon, resistant to distortion, was

attached to an intraoesophageal electronic strain gauge

and passed nasally. The balloon was inflated to pre-

determined diameters of 15 mm and 20 mm and was

positioned at 5 cm above the lower oesophageal sphincter
(determined manometrically). This was repeated at 10 cm

above the sphincter, providing four readings of the force
in response to 5 ml water swallows in each subject.
31 subjects were studied, including 18 patients with
benign oesophageal stricture (mean age 69.7 y, range 33-
87) and 13 normal volunteers (mean age 55.7 y, range 21-
70).
Vast individual variations were observed in both patients
and volunteers. A stronger force was exerted on the
balloon when its diameter was larger (mean force 24.4 g ±

SEM 3.0 at 15 mm, 42.7 g + 6.1 at 20 mm) (p<0.01),
regardless of whether the subject was a patient or a

volunteer. The peristaltic propulsive force was

diminished at 5 cm above the lower ossophageal sphincter
in stricture patients (mean force 28.9 g + SEM 6.1)
compared with normal volunteers (51.5 g ± 8.3) (p<0.05).
This is the region where most peptic strictures tend to
take place.
Conclusions:
1. A larger peristaltic propulsive force is exerted on a

balloon with a larger diameter.
2. Diminished force is noted in stricture patients at 5
cm above the lower oesophageal sphincter, where most
strictures tend to occur.

3. The wide range of individual variations of peristaltic
propulsive force measurement is likely to limit its
clinical application to complicated cases and to research
projects.

THE EVALUATION OF "GASTRIC" EMPTYING TIME IN
"J-POUCHES" COMPARED WITH A STANDARD OESOPHAGO-JEJUNAL
ANASTOMOSIS. P. McAleese (1), H. Calvert (1), W.R.
Ferquson (2) and J. Laird (2) (introduced by J. Moorehead
1.) 1, Dept. of Surgery, Ards Hospital, Newtownards,

Co. Down. 2, Dept. of Nuclear Medicine, Royal Victoria
Hospital, Belfast, Northern Ireland.

AIMS: This study was performed to compare the "Gastric"
emptying times and symptoms of a 15 cm "J-Pouch" versus
a standard oesophago-jejunal anastomosis in total
gastrectomy patients.

METHOD: A solid test meal labelled with Tc99m, was
used to compare intestinal transit time in a "J-Pouch"
(n=8) compared with a standard oesophago-jejunal
anastomosis (n=8). Post-operative symptoms of-post-
prandial pain, post-prandial vomiting and post-operative
dietary restrictions were assessed using a scale of 1 = no

symptoms, 2 = mild and 3 = moderate or severe symptoms.

RESULTS:

Time (Minutes)
----------------------------------------------------------

10 20 30 40 50 60 70 80 90
----------------------------------------------------------

X EMPTYING "J-POUCH" 11 13 17 26 27 31 36 38 39

% EMPTYING "O-J ANAST." 19 32 43 51 58 69 70 76 83
----------------------------------------------------------

This difference in emptying was significant, (p(0.02)
Mann-Whitney Test. Patients with the "J-Pouch" had fewer
post-operative symptoms, where the mean values for post-
prandial pain, post-prandial vomiting and post-operative
dietary restrictions for the "J-Pouch" patients being
1.13, 1.0 and 1.13 respectively with 1.8, 2.0 and 2.2 for
the standard oesophago-jejunal anastomosis patients. The
only comon adverse symptom was flatulence in the "J-Pouch"
patients.

CONCLUSIONS: The "J-Pouch" delays emptying
significantly but despite this, the patients did not fare
worse symptomatically.
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CLINICAL FEATURES OF PATIENTS WITH POST
CHOLECYSTIECTOMY PAIN PREDICTIVE OF SPHINCTER OF
ODDI DYSFUNCTON
A J K Wiliam. J Scicchitano J Toouli
Department of Surgery, Flinders Medical Centre, Adelaide, Australia

Sphincter of Oddi dysfunction is regarded as a cause of recurrent
biliary pain following cholecystectomy which may be treated by
sphincter ablation. The best predictor of a response to endoscopic
sphincterotomy or surgical sphincteroplasty is an elevated sphincter
of Oddi pressure (>40 mm Hg) at biliary manometry.
We have reviewed 103 patients who underwent endoscopic biliary

manometry over an 8 year period for the investigation of post
cholecystectomy pain to determine those clinical features associated
with sphincter of Oddi stenosis (SOS).

Fifty-one patients (48 female) had sphincter of Oddi stenosis
(basal pressure >40 mm Hg). Their median age at presentation
(45 years v 37 years, p<0.01), and median symptom free period
(1 year v < 3 months, p<0.025) were greater than patients with
normal manometry.
Two or more of the following (dilated common bile duct 2 12 mm

at ERCP, prolonged biliary drainage at ERCP > 45 min, abnormal
liver function tests with pain) were present in 63% of SOS, and 42%
of patients with normal mnanometry. The presence of all 3 features
had a positive predictive value of 72% (95% specificity, 10%
sensitivity) for stenosis.

Twenty patients (40%) with SOS and 61% of patients with normal
biliary manometry had features of irritable bowel syndrome.
A paradoxical response to cholecystokinin (sphincter contraction)

had a positive predictive value of 77% (specificity 91%, sensitivity
42%) for SOS.
A delay of months or years following cholecystectomy to the

development of symptoms; presence of dilated CBD, delayed biliary
drainage, and abnormal LFT's; and a paradoxical response to
cholecystokinin are the best predictors of sphincter of Oddi stenosis.

CYCLICAL BOWEL HABIT, IS IT MEDIATED BY SEX
STEROIDS?
S Singh. R Poulsom*. MC Sheppard. NA Wright*. MJS Langman.
Department of Medicine, Queen Elizabeth Hospital, Birmingham.
*Imperial Cancer Research Fund, Lincoln Inn Fields, London.

Idiopathic constipation is mainly a disease of females. Many such
women report relief of symptoms at the time of menses.
Furthermore, constipation andgastro-oesophageal reflux are frequent
complaints during pregnancy. These observations suggest a role for
oestrogen and progesterone in gut motility. If the action is direct,
then oestrogen receptors(ER) and progesterone receptors(PR) should
be detectable in gastrointestinal smooth muscle. We have sought to
demonstrate messenger RNA for ER and PR by northern and dot
blot analyses. We have further studied ER expression by in situ
hybridisation, immunohistochemistry and immuno-assay.

Oestrogen and progesterone receptor mRNA was detected at all
levels of the gastrointestinal tract and the relative abundance is
tabulated below+ SE. No difference in receptor levels was seen
between males and females.

Oesoph- Gastric Terminal Right Left Rectum
agus body antrum ileum colon colon

ER mRNA+SE 10+4 12+3 18+7 23+10 27+7 18+7 10+2
n=4 n=5 n=5 n=4 n=11 n=11 n=12

PRmRNA+SE 10+2 14+3 19+7 19+8 23+6 21+5 9+2
Smooth muscle from 3 pre-menopausal females undergoing hemi

colectomy for intractable constipation was also analysed and
compared to control samples from 4 pre-menopausal females
undergoing bowel resection for malignant disease. Mean ER mRNA
in the constipated group was 10 and PR mRNA was 9. In the
controls ERmRNA was 14 and PR mRNA 15. ER immunoassay also
showed lower receptor levels in the constipated of 1.8 fmol/mg total
protein compared to 2.1 fmol/mg in the control group.
The demonstration of oestrogen and progesterone receptors in

gastrointestinal smooth muscle provides a molecular basis for sex
hormone mediated changes in motility.

IDENTIFICATION OF SMALL BOWEL (SB) CONTRACTILE
ACTIVITY: MAN OR MACHINE? Benson MJ, Castillo DF, Wingate

L. Gastrointestinal Science Research Unit, The London Hospital
Medical College, London El 2AJ.

Measurement of the MMC period and the duration of constituent phases,
enables only superficial analysis of SB motility. More detailed analysis of
both inter-digestive and post-prandial activity has the fundamental
requirement of identification of individual contractions. To have any
discriminatory value, this process must be repeatable. Hitherto such
identification has been done manually. The dual aims of this study were
to: (a) investigate the repeatability of intra-observer contraction
identification and inter-observer agreement and (b) employ a consensus
decision of contraction identification to validate an automated analysis
programme, developed in our unit.
Two 60 min SB motility traces (TI: high artefact to contraction ratio, T2:
low ratio) were sent to 6 independent observers (0) experienced in the
analysis of SB motility data. Each was asked to classify and mark
pressure events, which exceeded the amplitude threshold each individual
employed in the analysis of such data, as either artefacts or contractions.
After 6 months, both traces were sent to 0, for repeat the analysis.
Events were classified as contractions if so identified by the majority
(.5/6) of 0. This consensus opinion was compared to the computer
analysis (C) of the same data.
In phase III there was good agroement between 0, (93% of all pressure
events in Tl and 89% in T2 marked as contractions were identified of >5
0). During irregular activity of phase II the agreement was lower (67% in
T2 and only 21% in TI). The amplitude threshold used by 0 varied; this
may have accounted for some of the inter-O disagreement but there was
no correlation (pO0.05) between the amplitude used and the number of
contractions marked by each 0. Between the Ist and 2nd analysis, the
median intra-observer agreement during phase II for T2 was 80.6%
(range: 77.7 - 90.5) and for T1 53% (41.8 - 68). The sensitivity of C
was high for both phase III and II in T1 (95 and 91%) and T2 (84 and
86%) as was the positive predictability.
It is impossible to accurately define the exact nature of all SB pressure
events. The marked inter- and intra-O disagreement highlights severe
limitations inherent in any detailed manual analysis: subjectivity permitting
the introduction of bias in interpretation of both pressure events and
subsequent conclusions. In contrast, within the fidelity of the raw
signal, computer analysis permits meaningful contraction identification,
that is both objective and reproducible.

THE EFFECr OF PRELIMINARY BOWEL PREPARATION ON
A SIMPLE TEST OF COLONIC TRANSIT IN CONSTIPATED
SUBJECS. A J BERGIN AND N W READ (Centre for Human
Nutrition, University of Sheffield, Northern General Hospital,
Sheffield S5 7AU.)

The abdominal distribution of orally ingested radioopaque
markers is used to ass total and segmental colonic transit in
con paients, but interpretation may depend on whether
studies are carried out on a full colon or one cleared of faeces. We
asked 25 severely constipated patients (age 18-74; 22F,3M) to ingest
50 polyethylene markers (4mm x 2mm) at breakfast on 2 occasions 1
month apart. No bowel preparation was used for study 1 but for the
second 2 doses of Sodium Picosulphate (2xlOmg) were taken 3 days
before ingestion of the markers. All subjects reported a good result
which had ceased a day before taking the markers. Marker
distribution was assessed by a plain abdominal film 72 hours after
ingestion.

All 25 subjects had >50% of markers present at 72hrs in
study one. Of these 4 showed evidence of outlet obstruction with
>50% of markers in the rectum. In the other 21 markers were
distributed thughout the colon in a pattern indicating colonic
inertia.
Following the administration of purgative there was no significant
change in the mean number of markers retained but patterns of
marker distribution for individual subjects did alter. Of the 21
previously showing colonic inertia, 5 showed outlet obstruction and 1
showed no evidence of delayed transit. Of the 4 subjects with a
pattern of outlet obstruction in the first study, 2 showed no evidence
of delayed transit in sudy 2.

The results of this study suggest that it may be necessary to
carry out studies on both the unp bowel and after bowel
clearance in order to obtain the maximum information from the
distribution of markers.
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LOPERAMIDE - A POSSIBLE NEW THERAPEUTIC
APPROACH TO ENHANCED Na-LINKED NUTRIENT
ABSORPTION IN CYSTIC FIBROSIS (CF).
J Hardcastle, PT Hardcastle, CJ TaXlIr*. Departments of
Biomedical Science and Paediatrics*. The University of
Sheffi'eld, UK..

Na-Linked nutrient absorption by the small intestine
generates an increase in short-circuit current (SCC) that is
directly related to the rate of nutrient transport. Using jejunal
biopsies mounted in mini-Ussing chambers we have
demonstrated that the rise in SCC induced by glucose and
alanine is greater in jejunal biopsies from CF children than in
controlsl- This enhanced nutrient absorption will contribute to
the dehydration of luminal contents and may increase the
possibility of distal ileal obstruction. Luminal loperamide has
been shown to inhibit active nutrient absorption in rat small
intestine2 and reduces the SCC response to glucose in jejunal
biopsies from non-CF children. The effects of loperamide were
therefore tested in jejunal biopsies from 5 CF children.

The addition of l.9x104M loperamide to the mucosal
fluid reduced the basal SCC by 6.2±0.7 A/cm2. There was no
effect on the fall in SCC induced by mannitol (PA0.05), an
osmotic control, but the rise in SCC induced by 10mM glucose
(corrected for its osmotic action) was inhibited [from 42.6 ±6.0
to 27.9 ±3.6 =A/cm2 (P<0.01)J. The degree of inhibition
induced by loperamide (34.5%) was independent of the glucose
concentration over the range 2.5 to 40mM, indicating its lack of
effect on the interaction of glucose with its site on the
cotransporter. The ability of loperamide to reduce Na-linked
nutrient absorption in CF jejunum, as well as in controls,
suggests a possible new therapeutic approach directed at the
enhanced Na absorption of CF.

1 Baxter P et al (1990) Gut 31, 817-820.
2 Hardcastle J et al (1986) Gut 27, 686-694.

INHIBITION OF ACID SECRETION FROM HUMAN
ENDOSCOPIC BIOPSIES BY THE GASTRIN RECEPTOR
ANTAGONIST CAM-1028.

SF Moss. R Unwin. A Waheed, J Calam. Royal Postgraduate
Medical School, Hammersmith Hospital, London.

We asked whether the new CCKJ/gastrin receptor
antagonist Cam-1028 inhibits human gastric acid secretion
using a novel method which allows new agents to be tested on
human tissue.

Methods: Open-ended 10 pm-tip, lix-based glass
microelectrodes were used to measure the pH of the juxta-
epithelial region of the mucus layer of gastric antral biopsies
superfused ex vivo with a HEPES-buffered solution, pH 7.5.

Results: Without stimulation the pH fell slightly by a
median pH of 0.12 (range 0.05-0.35) over 90 minutes, P <
0.05. Stimulation with 500 pM pentagastrin produced a fall in
pH of 1.20 (0.02-1.83) from basal (P < 0.01). Cam-1028
lOnM inhibited basal and pentagastrin-stimulated acid
secretion, indicated by a rise in pH of 0.28 (0-0.73) (P < 0.05)
basally and no significant change in pH from basal with
pentagastrin stimulation. Omeprazole 100pM and ranitidine 10
pM produced rises in pH of 0.47 (0.38-0.80), and 0.26 (-0.1-
1.53) respectively (both P < 0.05) and also inhibited the effect
of pentagastrin.

Conclusion: CAM-1028 effectively inhibits both basal
and pentagastrin-stimulated gastric acid secretion from human
gastric antral biopsies in vitro. This agent may be useful in the
treatment of acid-related disorders. Our technique is useful in
the assessment of new therapeutic agents.

A PILOT STUDY OF THE USE OF MEPACRINE IN THE
TREATMENT OF PATIENTS WITH PROCTOSIGMOIDITIS
Wardle 1..2, Turnberg LA. Dept. of Medicine, Hope Hospital,
Salford, Manchester, M6 8HD.

We have previously demonstrated that mepacrine inhibits the
production, by colonic mucosal biopsies, of a variety of
inflammatory mediators and their secretory effects, in vitro.(l)
However, the therapeutic efficacy of mepacrine in patients with
ulcerative colitis has not been established. Twenty patients (12M,
8F; median age 36.4 yrs) with proctosigmoiditis, which had failed to
respond to topical steroids and oral mesalazine, were treated with
oral mepacrine (100mg od) for one month. Disease activity was
compared at day 0 and day 28.

Mepacrine treatment reduced stool frequency (10±2.6 v
1.4±0.8/day, p<0.005) and improved both the macroscopic
appearance of rectal mucosa at sigmoidoscopy, graded 1-4,
(3.4±0.27 v 1.3±0.12, p<0.01) and the microscopic grading of
biopsies, graded 1-4, (3.7± 0.38 v 1.2± 0.1, p<0.01). The peripheral
blood leucocyte count (x109/l) was significantly reduced (14.6±3.1
v 7.1±1.6, p<0.01) as was the ESR (mm/hr) (49±14.8 v 16±5.1,
p<0.01), C-reactive protein (mg/l) (84±21 v 11±3.4, p<0.005) and
orosomucoid (g/l) (18.7±3.9 v 1.8± 0.8, p<0.005). Mepacrine
significantly reduced the inflammatory mediator content of colonic
mucosal biopsies (pg/mg wet weight) PGE2 = 243+10 v 47±4
(p<0.005); LTD4 = 149±9 v 37±4 (p<0.01); PAF = 9.4_0.75 v
1.1±0.13 (p<0.005); IL1l = 4.12±0.37 v 0.44±0.13 (p<0.01). Side
effects included lethargy in 30% and headache in 5% of patients.

In this uncontrolled pilot study mepacrine appeared to be safe
and effective in patients with proctosigmoiditis. These results are
encouraging and suggest that a larger, carefully controlled, double-
blind study of this therapy should be undertaken.

1. Interactions and secretory effects ofinflammatory mediators.
Wardle T.D., Turnberg L.A. BSG, 1991. Gut, 32; 5: A588.

THE BIOLOGICAL PROPERTIES OF SK&F 96067, A
REVERSIBLE GASTRIC H+/K+ ATPASE INHIBITOR
M E Parsons. R I Ife. C A Leach and C Broom
SmithKline Beecham Pharmaceuticals, The Frythe, Welwyn,
Herts AL6 9AR

Omeprazole, an irreversible inhibitor of the gastric H+/K+
ATPase produces a profound and long lasting inhibition of
gastric acid secretion. A freely reversible inhibitor of the proton
pump may allow greater flexibility to optimise the duration of
acid suppression in diseases such as duodenal ulcer and gastro-
oesophageal reflux disease.
Using a gastric membrane vesicle preparation, SK&F 96067

was shown to be a reversible inhibitor of the H+/K+ ATPase.
The inhibition was kinetically competitive with respect to the
activating cation K+ (Ki=0.38 FM) suggesting that it acts at the
extracellular face of the enzyme.
SK&F 96067 inhibited stimulated and basal gastric secretion in

vivo. Using the stomach lumen perfusion technique in the
anaesthetised rat, SK&F 96067 produced a dose-related
inhibition of pentagastrin-stimulated acid secretion with an
inhibitory ED50 of 2.6 tmol/kg i.v. In the conscious fistula rat
the compound inhibited basal acid secretion, a dose of 10
tmol/kg i.v. elevating gastric pH from ca. 2.0 to approximately

4.0. In the conscious Heidenhain pouch dog SK&F 96067
inhibited histamine-stimulated acid secretion after both i.v. and
p.o. administration and an oral EDSO of 1.6 jmol/kg was
calculated. Its duration of action was longer than that of
cimetidine but much shorter than omeprazole.
In toxicity studies SK&F 96067 showed no serious adverse

effects and has undergone Phase I dinical studies where it has
been shown to produce a dose-related inhibition of
pentagastrin-stimulated acid secretion.
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Endoscopy: diagnosis and therapy T130-T137
T130

T131

T132

1Rxkiis ocuremolled clinical trial of Su mn
intsimnal polypsis in FAP. KP Nuget, RD Fa=w, AD
Spidelan, CBWiUi;mla, E[F jililis. (St Nazk's pital,

Most patients with FPM (fami 1 ial adematows
polyposis) have ddenal aderxas, whidh are stage III and
IV (larger/more mmers/villas) in 45%. Treatint is
difficult because of: prod.mity to the aupplla; being
sessile; rer

Twenty fcxur patiernts (M12, F12: man age 45, range
27-70) with stage III and IV du al polyposis we
isrardcuis by sealed cards to receive either Sulindac
200ag orally bd for six mnths or placebo. Side-viwing
devocxdenosry and bicpsy were performed at 0 and 6
miths. Videotapes were ccmpaed bliid to treatmEnt and
drhxnological order and bicpsies were c~xpred for their
BndUlZ (Brcodeoxy=ridine Tabellir Idex).

Sulidac proced a statistically significant fai
in rectal polyp cunt (p=0.0l, Fishrs exact test) and
dBrULI (p=0.009 Wilcxcn), and in dodenal rdLI
(p=0.0017). The fall in duodal polyp csmnt was not
statistically significant (p=0.12) (Table). Cm patient
was withdrawn with Sulirxdac side effects.

Sulindac Placebo Sulirdac Placo

Clinical Regress 5 2 5 0
Static 5 6 2 5
Progress 1 4 0 2

BrdUII Pre
treabmnt 15.8 14.9 8.5 7.8
Post
treatmrent 14.4 14.9 7.4 9.0

Intestinal polyposis respords to Sulirdac; the
greatest benafit is se in the rectLn . Further studies;
with similar NSAIDr (non-steroidal anti if
dns) are ri warranted in FAP arPd in patients with
sporadic adertinas.

ENDOSCOPIC BALLOON SPRINCTEROPLWSTY FOR REOVAL OF
BILE DUCT STOKS: AN EFFECTIVE AND SAFE
ALTERNTIVE TO PAPILLOTOY? P. Mac Nathuna, J.
Lennon, J. Crove. Gastrointestinal Unit, Rater
Nisericordiae Hospital, Dublin.
Endoscopic retrograde papillotomy (ERP) is the
accepted method for removing bile duct (BD) stones
and treating benign papillary stenosis. With the
advent of laparscopic cholecystectomy the demand
for ERP is likely to increase but the long-term
sequelae of ERP in young and middle aged patients
is not yet known. As an alternative to ERP, we
report our preliminary experience of endoscopic
balloon sphincteroplasty (EBS), a technique to
date reserved for intrahepatic biliary strictures.
Of 12 patients (mean age 496, 9 female) referred
for ERCP for suspected BD stones, 3 had undergone
cholecystectomy (1 open, 2 laproscopic). At ERCP,
cholangiography confirmed the presence of biliary
dilatation. BD stones (diameter 3-20 mm) were
present in 10 patients while the remaining 2
patients had features of benign papillary stenosis
without stones. A balloon tipped cannula was
passed over a guide wire into the bile duct.
Theballoon was inflated across the papilla. The
dilated papilla allowed easy access to dormier
basket or dredging balloon for stone retrieval.
Using EBS, the bile duct was cleared in 8 of the
10 patients with stones (size 3-15 mm). In one
patient with two large BD stones (> 20mm), in whom
basket retrieval was unsuccessful, a wide bore
endoprosthesis was inserted with satisfactory
drainage. Papillotomy was required to clear the BD
because of stone size in one patient. Satisfactory
drainage using EBS was achieved in the two
patients with benign papillary stenosis. No
complications were documented.
Our preliminary experience suggests that EBS
represents a safe and effective technique for the
management of BD stones. If EBS reduces the
necessity for papillotomy while facilitating BD
clearance it could make a major clinical impact.

A Long-Term Follow-up of Self Expanding Metal Stents in the
Endoscopic Palliation of Malignant and Benign Biliary
Obstruction. S O'Brien. ARW Hatfield. PI Crai. S Williams.
The Middlesex Hospital, London.

Effective palliation of malignant biliary obstruction with conventional
10 or 12FG straight polyethelyne endoprosthesis (PE) is limited by stent
occlusion which typically occurs at 4.5 months following insertion.
Short-term follow-up studies of self expanding metal stents (MS)
(Wallstent;Scheidner, UK) in the management of patients with
malignant biliary obstruction have indicated that their use is associated
with fewer episodes of stent occlusion compared with plastic stents.
There is little data however on the long-term patency and durability of
MS in malignant disease or of their use in patients with benign bile duct
strictures.
Between 1989 and 1992, MS have been inserted in 34 patients (mean

age, 65.2 years; range 26-88) referred to our unit with extrahepatic bile
duct strictures, 27 (79.4%) with malignant disease and 7 (20.6%) with
benign disease.
In patients with malignant disease, 10 patients had ampullary

carcinoma, 10 pancreatic carcinoma, 6 cholangiocarcinoma and 1
portahepatis nodes from colorectal carcinoma. After a mean follow-up
of 13.5 months (range: 0.6-35.5), 18 (66.6%) of patients have died.
12 patients represented with jaundice or cholangitis and ERCP showed
evidence of stent occlusion due to tumour ingrowth at a mean of 9.8
months (range 4.0-30.5). Successful clearance ofMS was achieved by
balloon trawling alone in 4 patients, insertion of a polyethylene stent in
7 patients and a transhepatic in-ext drainage catheter in 1 patient. Six of
these 7 patients remain jaundice free currently or at the time of death and
only 1 has needed replacement of a PE.
Seven patients with longstanding benign strictures were specially

selected for insertion of a MS either because a surgical approach was
considered too hazardous or a short MS would allow a higher bypass to
be performed if necessary. All 7 patients are alive, mean foUow-up 17.0
months (range 3-29) with no episodes of stent occlusion. Baby scope
examination of4 patients at 1 year showed complete epithelialisation of
the MS in all subjects.
We conclude thatMS provide extended palliation for patients with

malignant biliary strictures with fewer episodes of occlusion c
with conventional stents and that MS maybe particulary suitabl for the
long-term management of selected patients with benign bilaiy strictws
avoiding the need for regular conventional stent changes.

RETAINED COMON BILE DUCT STONES: TEMPORARY AND LONG-TERM
DRAINAGE WITH SINGLE 7Fr STENTS. D G Maxton, D A Nicholson
D E F Tweedle, D F Martin,
Gastroenterology Unit of University Hospital of South
Manchester, Manchester M20 8LR

The common bile duct (CBD) may not be cleared of stones
immediately after endoscopic sphincterotomy exposing
patients to the risk of cholangitis. We have managed
retained CBD stones in 77 patients (18 M:59F, mean age
77,5 years, range 44-94), in whom initial endoscopic
extraction failed,- by temporary drainage with a single
7Fr double-pigtail stent. If duct clearance failed at
further ERCP the stent was replaced and the procedure
repeated.

In 76 of the 77 peatients the acute biliary problem
resolved but 1 patient with cardiac failure died immediat-
ely after stenting, 2 others died from unrelated causes
within 6 months of stenting and another underwent surgery.
26 patients have had successful temporary stents for
under 12 months and await further attempts at duct
clearance.

In the remaining 47 patients, the CBD was cleared of
stones in 34 a mean of 4,5 months (range 1-9) after
initial stenting, This was possible at the next ERCP in
25, although up to 4 procedures have been necessary.
Additional procedures (mechanical lithotrypsy, ESWL, per-
nasal cannula) were used in 20. In 13 subjects single
stents were left in-situ for over 12 months (mean 24,
range 12"46) as long term treatment without further
attempts at duct clearance, 3 such patients died from
unrelated causes during follow-up. 11 episodes of
cholangitis have occurred, 7 in patients with temporaty
stents and 4 in those with long-term stents. 10 were
successfully treated by stent exchange,

Single 7 Fr stents allow temporary CBD drainage using
la small channel endoscope. Further attempts at stdne
clearance are usually successful but, if not, a single
stent is safe and effective long-term management for
_rftafild CMnas,

l
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PERCUTANEOUS CHOLEDOCHOSCOPY IN THE
MANAGEMENT OF BENIGN BILIARY DISEASE.
ARW Hatfield. PI Craig. S Lanzon Miller and RCG Russell.
Dept. of Gastroenterology, The Middlesex Hospital, London.

We report our experience over the last 18 months in the management
of benign biliary disease with two percutaneous biliary endoscopes,
Olympus XCHF ( 10 & 12 FG). Twenty seven patients, mean age 56
(24 - 78), underwent percutaneous choledochoscopy, the majority under
light IV sedation.
Access to the bile duct was via a T-tube tract in 13 patients, the

transhepatic route in 5, a percutaneous access to a jejunal loop in 5,
both transhepatic and jejunal loop in one, via a fistula tract in 2 and
directly into the liver intra-operatively in 1 patient. The indications for
choledochosopy were bile duct calculi and for intrahepatic ducts in 21
patients, 10 had stones above a stricture and 12 had previous surgical or
endoscopic drainage. 3 patients had complex post operative strictures, 2
post operative bile duct leaks from surgical damage and 1 a post
operative choledochal cyst excision.
Stones were completely successfully removed in 17 of the 21 patients

with 15 of these requiring biliary dilatation and / or electrohydraulic
lithotripsy. In 3 patients stones were removed or partially shattered,
surgery was peformed in one of these patients to revise a
hepaticojejunostomy and ERCP with sphincterotomy was necessary to
clear the fragments in another. In one patient only was there complete
failure where the endoscope could not be passed down the tortuous and
narrow T-tube tract and the patient underwent ERCP and
sphincterotomy to remove a common bile duct stone. All patients
underwent successfull balloon dilatation of benign hilar strictures and in
one patient with recurrence of a hilar malignancy, a stent was placed via
the jejunal loop access. A percutaneous drainage tube was placed in the
intrahepatic ducts endoscopically in one of the two patients examined via
a fistula tract. There were no serious complications following any of
these procedures and only minimal discomfort was experienced during
direct contact lithotripsy or following initial jejunal loop puncture.
Percutaneous choledochoscopy offers an exciting new treatment

option in the management of intrahepatic and difficult bile duct stones,
particularly those above strictures. The use of a small channel
instrument through a percutaneous access into a jejunal loop is an
exciting new development that allows management of complex
anastmotic stictures at the hilum which would otherwise need multiple
percutaneous transhepatic procedures.

T134

ELECTIVE USE OFIRE-OPERATIVE ERCP AVOIDS THE
FOR OPERATIVE CHOLANGIOGRAPHY DURING

AROSCOPIC CHOLECYSTECTOMY

C Mitchell, EM Alstead. ADN Scott. A Hatfield. JM Wellwood
Whipps Cross Hospital, and The London Clinic, London. UK

The management of common bile duct stones in patients undergoing
paroscopic cholecyste~tomy remains controversial. In the two years
sn March 1990, we have adopted a policy of selective pr-operatve

CP in a consecutive series of 393 patients with symptomatic
holelithiasis. Patients were assessd clinically and with liver
iochemistry and ultrasound. Criteria for ERCP were a history of
aundice or pancreatitis, abnormality of liver biochemistry, duct
ilatation or stones on ultrasound.
53 patients fulfilled these criteria and 51 (13%) underwent pre-

operative ERCP which wassusful in 96%. The predominant
indication for ERCP was a history of jaundice or pancreatitis in 31.
23 patients (45%) required an endoscopic sphincterotomy (ES), the
remainder had normal biliary anatomy. There were two complications
one patient developed pancreatitis and one a retro-peritoneal air leak
after ES.
Of the 2 patients who fulfilled the criteria, but did not undergo

ERCP, one required post cholecystectomyERCP + sphinctrotomy.
The other patient declined further investigation and remains well.

392 of the 393 patients had attempted laparoscopic cholecystectomy,
one patint being unsuitable due to previous gastric surgery and an
ampullary stenosis. The success rate was 98%. Major complications
were rare, occurring.in 2.5% with one death in a cirrhotic.

In conclusion, this series demonstrates that it is possible to avoid
opeative cholangiography and bile duct exploration using a policy of
pre-operative ERCP in patients suspected of having common duct
stones.

DISSECTING INTRAMURAL HAEMATOMA OF THE
OESOPHAGUS (DIHO): DESCRIPTION OF 4 CASES AND
VIDEOENDOSCOPIC APPEARANCES AS Mcintyre, R Spiller
Dept. Therapeutics, University Hospital, Nottingham NG7 2UH

Dissecting intramural haematoma of the oesophagus is rare with
a dramatic presentation but benign prognosis when recognised and
correctly managed. We report 4 new cases with videos of the acute
& healing endoscopic featuires & review previously reported cases.

3 females & 1 male aged 67, 70, 73 & 65yr with past history of
ischaemic heart disease (3) or oesophagitis (1) presented with dull
central / retrosternal chest pain. One patient had an INR of 3.4 on
warfarin. The gastroenterologist elicited typical precipitants, pain
radiation to the back and odynophagia or dysphagia which had been
missed on admission. Minor haematemesis occurred in 3.

All cases were diagnosed by endoscopy with lesions extending
from mean 23cm (range 20-25) to the cardia on the posterior wall.
In the acute phase the lumen was almost totally occluded by a long
bluish haematoma covered by ragged mucosa. At either end the
muicosa coulid be seen to be bulging with clot beneath. Healing
occurred with sloughing to leave a deep longittudinal ulcer with
granular base and overhanging edges. Symptomiis resolved over 9 to
20 days with conservative managemnent.

Literature review revealed 41 reports on 77 cases. Analysis of
these 81 cases shows a female preponderance of 3:1, median age
59yr (IQ range 48-68) & presentation with chest pain (83%), minor
haematemesis (64%) & odynophagia/dysphagia (67%). >27% had
coagtulopathy or took aspirin. Disordered motility was reported in
22%. Diagnosis by barium swallow (93%) or endoscopy (64%)
revealed lesions consistent with our description and video.
The classical features of DIHO are seldom elicited oli admissioni

leading to diagnostic delay. Erroneous diagnosis of mnyocardial
infarction might lead to inappropriate thrombolytic therapy. In the
acute phase endoscopy is safe and features are diagnostic. In the
resolving phase DIHO might be mistaken for oesophagitis. DIHO is
probably an under-recognised and under-reported condition.

INTRADUCTAL ULTRASOUND (IDUS) OF THE PANCREAS -
TECHNIQUE AND DIAGNOSTIC PROMISE
J. Menzel. E.-Ch. Foerster. W. Domschke
Depa ent of Medicine B
University of Miunster, 4400 Mtlnster, Germany
Conventional imaging methods are limited in the detection of tiny lesions
(<20 mm) of the pancreas. Even endoscopic ultrasound (EUS) with 12,5
MHz transducers will usually not detect focal processes of the pancreas
sized less than 10 mm. The external diameter of 3,4 to 13 mm of ultra-
sonography probes for endoscopic investigation did not allow the intra-
ductal imaging of the pancreas. However, this diagnostic aim can be
achieved by use of recently developed highly-flexible ultrasound probes
of a diameter of 1,0 to 2,1 mm.
In a preclinical study, 18 human autopsy specimens of the pancreas and

three resection specimens were investigated for the first time with
mechanical and electronical probes each operating on 20 MHz ( Boston
Scientific; CVIS; Dornier). Moreover, in one patient during endoscopic
retrograde cholangio-pancreatography (ERCP) the intraductal sono-
graphic examination of the head of the pancreas and the ampullary
region was possible.
Using a guide wire it was easy to insert the probes into the pancreatic

duct. No evidence of trauma due to the catheterisation was found either
radiologically or histologically. The sono-morphological appearance of
the tissue was correlated with the histological cross-sections at defined
positions. Parts of the pancreatic duct system, blood vessels, fatty and
pancreatic tissue were represented with a high resolution. At an average
depth of insertion of 6,8 mm structures of 0,2 mm width were detectable.
Pathological findings included a microcystic adenoma of the pancreatic
head, a pancreatic carcinoma and two cases of adenoma of the papilla of
Vater.
The insertion of the 3,5 F, 5,5 F and 6,0 F probes over a guide wire

presented no problems in all normal sized ductus pancreatici. During
ERCP in vivo, the intraductal sonographic examination of the anpullary
region and the pancreatic head was feasible without prior endoscopic
papillotomy. Correlation with the histological cross-sections showed that
structures smaller than 0,5 mm were detectable. Technically, the length
of the probes needs to be increased to allow for full-depth insertion intoi
the pancreatic duct during ERCP. Thus, intraductal ultrasonography
(IDUS) of the pancreas may become a complementary diagnostic
technique to conventional methods. To see, however, whether this new;
technique can provide a more accurate diagnostic differentiation betweenl
inflammatory and malignant lesions of the pancreas, further studies need
,to be performed.
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A RETROSPECTIVE ANALYSIS OF FLEXIBLE SIGMOIDOSCOPIES
IN A DISTRICT GENERAL HOSPITAL OVER A TWELVE MONTHS
PERIOD.
A. Ellis, A.M.G. Cochrane, R. Faizallah and 0. Shakil.
Gastroenterology Unit, Whiston Hospital, Warrington Road,
Prescot, Merseyside, L35 5DR.

Flexible sigmoidoscopy can be performed on an out-
patient basis, needs minimal preparation, is well tol-
erated and available in most District General Hospitals.
A retrospective analysis was carried out of the 1090
flexible sigmoidoscopies performed in the St Helens and
Knowsley Health District, which has a catchment popul-
ation of 260,000, in the twelve month period January
to December 1989. A comparison was made between those
544 patients referred directly from the General Pract-
itioner (open access group) and the 546 referred from
the outpatient clinics and wards (hospital referred
group). The main indications for sigmoidoscopy were

very similar in the two groups although there were more
patients with rectal bleeding in the open access group

and iron deficiency in the hospital group.
The proportion of patients with abnormalities was

similar in both groups, 51.5% in the open access group
and 46% in the hospital referred group. As expected
haemorrhoids and polyps were the most frequent findings
in both groups. Carcinomas were detected in 26 of the
open access and 17 of the hospital patients. Signific-
antly more Dukes A and B tumours were in the open access

than in the hospital group (chi2 = 4.37,p = 0.05). No
carcinomas were found in patients under 40 years of age.
All patients with a significant finding presented with

either diarrhoea or rectal bleeding or both. Of the
138 patients with polyps, 87 underwent colonoscopy which
revealed 4 further carcinomas.

We concluded that direct general practitioner refer-
rals for flexible sigmoidoscopy are as appropriate as

referrals from hospital doctors. The provision of open
access flexible sigmoidoscopy should reduce the time
between the onset of symptoms and diagnosis and in the
case of colorectal cancer may lead to the detection of
earlier lesions amenable to surgery.

Intestinal neoplasia T138-T145
T138

PRECANCEROUS LESIONS IN A PRECANCEROUS CONDITION.
JM Marrero. PJ Finch, PM Goggin, RS Savalgi, C Corbishley
and TC Northfield.
St. George's Hospital rMedi cal School London SW 1 7, ORE.

Partial gastrectomy for peptic ulcer is a
precancerous condition because it causes an increase
risk of gastric cancer mortality 20 years after the
operation, especially in those who have had a Bilroth II

(BIl) operation. There is also an increased incidence of
precancerous lesions. Our aims were to assess
prospectively how rapidly the precancerous lesions
progress and to identify a subgroup of subjects that are
especially at high-risk. 51 subjects who had undergone
gastric surgery for peptic ulcer more than 20 years ago
were endoscoped twice over a four year interval. Six
biopsy specimens were taken from the stoma on each
occasion and were graded by one histophatologist
unaware of patient details and year of biopsy for
dysplasia (nil, mild, moderate, severe) and intestinal
metaplasia (nil, mild, florid). After four years
precancerous lesions significantly progressed compared
to those that regressed (35% vs 10% for dysplaSia
p<O.008; 26% vs 1 0%, for intestinal metaplasia p<O.05).
1 1 out of 32 subjects (34%) with nil dysplasia fouryears
ago progressed (6mild, 3moderate, 2severe). Mild
dysplasia regressed in 23%, persisted in 31 % and
progressed in 46% (6 moderate). Moderate dysplasia
regressed in 33% (lnil, lmild), persisted in 50%, and
progressed in one case to severe dysplasia, with
presence of carcinoma. Overall, progression was more
likely to occur following BII operation than following
other operations (50% vs 19%, p< 0.04). Those with nil
dysplasia four years ago were more likely to progress if
they had had a BII operation (50% vs 14%, p<O.03). Our
data suggest that precancerous lesions developing 20
years following gastric surgery progress reletively
rapidly, especially following BII gastrectomy; and
should therefore be monitored endoscopically.

INTERLEUKIN-8 EXPRESSION IN GASTRIC CANCER
JE Crabtree, JI WNvatt, PH Nichols, LK Treidosiewicz,
P Peichl,JNPriimrose, IJD LineL
Departments of Clinical Medicine and Pathology*, St.
James's University Hospital, Leeds, U.K. and Sandoz
Research Institute', Vienna, Austria

lnterleukin-8 (IL-8), a cytokine with activating and
chemotactic activity for neutrophils, has recently been
shown by immunofluorescence to be strongly expressed
in the epithelium of normal and gastritic human antral
mucosa. The aims of this study were to investigate IL-8
expression immunohistologically in gastric carcinoma and
in a gastric cancer epithelial cell line (Kato 3).
Tumour tissue from 16 patients undergoing surgery for

gastric carcinoma was rapidly frozen. Cryosections were
immunolabelled with a mouse monoclonal antibody to IL-
8 (4G91A51A7) followed by FITC-labelled goat anti-
mouse lgG antibody. Double immunofluorescence with a
rabbit anti-cytokeratin antibody was used to identify
infiltrating carcinoma cells. A rabbit anti-fibronectin
antibody was used as a negative control. Specificity of
IL-8 immunolabelling was confirmed by competitive
inhibition with exogenous recombinant IL-8.
Strong IL-8 expression was observed in the neoplastic

cells of all 16 patients, expression in diffuse (n = 6)
and intestinal (n = 8) type gastric cancer (Lauren
classification) being equally positive. Strong IL-8
expression was also observed in one subject with a
mixed tumour type and one unclassified gastric
carcinoma. IL-8 positive cells infiltrating the stroma were
cytokeratin positive, fibronectin negative. Kato 3 cells
were strongly positive for IL-8.
These results demonstrate that IL-8 is expressed

constitutively in a gastric cancer cell line and that gastric
carcinoma cells in vivo show positive IL-8 expression.
The relevance of IL-8 expression to the peri-tumoural
inflammatory reaction and the possible contribution to
diagnosis require further study.

ABSENCE OF REMARKABLE FLUCTUATIONS IN HUMAN RECTAL
EPITHELIAL CELL PROLIFERATION OVER A 24-HOUR PERIOD.
M Anti. G Marra. F Armelao. A Perceseoe. R Ficarelli. C Coco. De Vitis.
M Ponz de Leon.
Ist. di Clinica Medica e Ist. di Patologia Chirurgica, Universita Cattolica di
Roma; 'Ist. di Patologia Medica, Universita di Modena, Italy.

Cell-proliferation rhythms have been extensively described in the
colorectal mucosa of rats. Scintillation counting after in vitro 3H-
thymidine incorporation has revealed circadian proliferation rhythms in
biopsies of in toto human rectal mucosa as well. The present study was
conducted to determine whether similar rhythms could be disclosed in
human rectal crypt epithelium using autoradiographic analysis of 'S'-
phase cells. Over 24 hrs, 6 sets of endoscopically-obtained rectal biopsy
were collected at 4-hr intervals (7 am, 11 am, 3 pm, 7 pm, 11 pm and 3
am) from each of 14 patients with previously excised sporadic colorectal
polyps. No bowel prep was used. Patients received standard diets at 7
am, 12 noon and 5 pm and followed normal sleep schedules. Biopsies
were processed for 3H-thymidine labeling of 'S"-phase cells. Ratios of
labeled to total cells (Labeling Index - LI) were calculated for each
epithelial hemicrypt (at least 25 hemicrypt I patient I time point) in toto
(total LI) as well as for each of five equal longitudinal compartments into
which the hemicrypt had been divided from its base (compartment 1) to
its mouth (compartment 4+5). One-way analysis of variance revealed
no significant changes in either total and compartimental LIs over the 24-
hr study period, although total and compartment 2 LIs in 3 am biopsies
were higher than those in other biopsies. Compartment 2, normally the
area of highest proliferation, showed a trend (P = 0.05, paired t-test)
toward greater proliferation during the night (7 pm + 11 pm + 3 am:
mean 17.2±4.9 vs. 7 am + 11 am + 3 pm: mean 15.3 ±3.2). As
expected, no variation whatsoever was noted in compartment 4 + 5
where the majority of the cells are already differentiated. CONCLUSION:
3H-thymidine autoradiographycal analysis of human rectal crypt epithelia
does not confirm the markedly rhythmic proliferation revealed in in toto
rectal mucosal biopsies by scintillation count after 3H-thymidine
incorporation, shedding some doubt on the assumption that the amount
of the incorporated precursors is proportional to the amount of
neosynthesized DNA in epithelial cells. Any inherent circadian rhythmicity
in rectal epithelial cell proliferation appears to be limited to minor
fluctuations around a 24-hr mean and without clinical significance
although data from larger patient series are - needed to confirm our
findings.
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HYPERPLASTIC POLYPS ARE A TREFOIL-PEPTIDE
SECRETING CELL LINEA(,E; PHYSIOLOGY OR
PATHOLOGY?
Andrew M Hanby. Stikhdev Sinch. RZichard Potilsom. Jannusz
Jankowski. David Hopwood. George Elia. Len Rogers. Kirtika Patel
Nicholas A Wright.

Histopathology Unit,lmperial Cancer Research Fund,35-43 l1inicoln's
Inn Fields,London, WC2A 3PN.

Hyperplastic polyps are comimonl benign lesionis of unicertain)
histogenesis, which occuir in the guit in populaltions at risk for
colorectal carcinoma. We have examined 17 hyperplastic polyps in
order to study the expression of the trefoil peptides pS2 and hSP by in1
sitLu hybridisation and immtinohistochemistry. We have also used
antibodies to epidermal growth factor/urogastrone (EGI-/URO), T1GFact
and to epitopes of the produict of the nLcini gene,.MUC

We have shown that both hSP and pS2 mRNA strongly co-localise
within the polyps, whereas only pS2 peptide can be demonstrated
immuniohistochemically. As a general ruile both EGF/URO aind the
MUCI antisera also produced widespread staining of these polyps,
whilst TGFa showed strong immunolocalisation to acdjacent non-
hyperplastic mucosa and only occasional wealk staining' of the polyps
theniselves.

We suggest that hyperplastic polyps are formed of a cell lineage
which both synthesises and secretes trefoil-pepticdes and the MUCI
muicin, aInd that hyperplastic polyps maxy be functionally related to the
uilceration associated cell lineage (UACL). Moreover the absense of
hSP peptide despite the presenise of hSP mlRNA may reflect only a1
partially differentiated phenotype. We illmy specuLite that localily
prodticed EGF may stibstittite for TGFa at shared rcccl)to-s and ls al
restilt modulate the morphology of thcse lesions.

THE ROLE OF INTERCELLULAR ADHESION IN COLORECTAL
CANCER METASTASIS
S Dorudi. JP Sheffield. R Poulsom*, JMA Northover, IR Harl*
Imperial Cancer Research Fund Colorectal Cancer Unit,
St Mark's Hospital, City Road, London EC1V 2PS and
*Imperial Cancer Research Fund Laboratories, Lincoln's Inn
Fields, PO Box 123, London WC2A 3PX

The concept that reduced intercellular adhesion in
carcinomas may enhance their capacity to metastasise is not
new. The molecular basis of this possibility, however, is
unclear. One membrane-bound molecule that mediates cell-
to-cell adhesion in epithelial tissue is epithelial-cadherin
(E-cadherin). Experimental evidence indicates that there is a
causal relationship between loss of E-cadherin expression and
the acquisition of an invasive phenotype by tumour cells but
there is little clinical data to support these results.

We have studied the involvement of E-cadherin in colorectal
cancer metastasis by performing immunocytochemistry on a
series of 72 archival paraffin-embedded tumours using the
monoclonal antibody DECMA 1, which we have shown to
recognise human E-cadherin. 29/36 Dukes Cl and C2 primaries
were E-cadherin-negative. In contrast only 4/36 Dukes A or B
tumours were E-cadherin-negative (Fisher exact test,
p<<0.001). In-situ hybridisation, using an antisense human
E-cadherin riboprobe confirmed these results. High levels of
mRNA were detected in tumours strongly expressing
E-cadherin protein whereas activity was low in E-cadherin-
negative tumours.

Our results show that E-cadherin expression in colorectal
cancer is related to metastatic potential and indicate that
this cell adhesion molecule may play a determining role in
tumour spread.

TRANSFORMING GROWTH FACTOR ALPHA EXPRESSION IN
DYSPLASTIC MUCOSA AND COLONIC ADENOCARCINOMAS.

Jean McCullough. Anna Przybysz. Janusz Jankowski (introdticed by
KG Wonrsley).

Departments of Medicine and Pathology, Ninewells Hospital, Dundee

and Imperial Cancer Research Fund, London.

Transforminig growth factor alpha (TGF a) is known to be an
iniportant mitogeni in many gastrointestinal tissues. Recent evidenice
suggests that TGF a mRNA may not be overexpressed in colonic
carcinomas. To assess, therefore, whether the expression of the peptide
could be important in the development of colonic tumours we assessed

the immuinohistochemical distribution of TGF a in 50 biopsies in a
range of pathological colonic tissue: 11 normal mucosa, 10 mild
dysplasia, 9 moderate dysplasia, 10 severe dysplasia and 10 colonic
adenocarcinomas.

TGF a was expressed maximally on the superficial compartment of
the colonic mucosa of all biopsies and diminished in the middle and
lower compartments ( p <0.01) and was co-expressed with its receptor
(Epidermial growth factor receptor).
Areas of normal colonc mucosa expressing TGF a maximally also co-

expressed the Trefoil peptide pS2 in the Goblet cells of the superficial
epithelium.
T'he expression ofTGF a in the superficial and middle compartments

was strongest in normal mucosa and deminished progressively in the
increasingly severe dysplastic tissue and adenocarcinomas ( p <0.05).

Thlese results sLiggest that TGF a does act as a postive growth
regulatory molecule in colon cancer but rather its expression may help
to maintain a normal differentiated mucosa (and promote expression of
ITrefoil peptides).

SIALOSYL-Tn ANTIGEN IDENTIFIED BY MONOCLONAL ANTIBODY
MLS102 AS A TUMOUR ASSOCIATED ANTIGEN IN COLONIC TISSUES.
Ching CK, Ronan JE, Ansell ID, Long RG
Medical Research Centre, City Hospital, Nottingham NG5 1PB

We have evaluated the blood group sialosy-Tn (STn)
antigen expression in colonic tissues by using the mono-
clonal antibody MLS102 to assess its usefulness as a
histological marker for colonic cancer.

Formalin-fixed, paraffin-embedded colonic tissues
were obtained from patients with adenocarcinoma (n=25;
3 well differentiated Cwd, all Dukes' stage C3, 14
moderately differentiated Cud, 3 Dukes' stage A, 6 Dukes'
B and 5 Dukes' Cl and 8 poorly differentiated-Ljd, 2
Dukes' stage B and 6 Dukes' CJ), adenomatous polyp (n=6)
and normal (n=6) and used for immunohistochemistry.
Sections of these were sequentially incubated in the mono-
clonal antibody MLS102 (1:200), biotinylated rabbit anti-
mouse antibody (1:500) and Avidin-Biotin complex/peroxi-
dase. The bound antibody was finally identified by 3,3'
diaminobenzidine and H202 containing solution.

MLS102 was positive in 20/25 (80%) of the colonic
cancer specimens studied. There was a trend of reduced
STn antigen expression as the cancer cells became less
well differentiated (wd 100%, md 86% and pd 62.5% STn
positivity respectively) but there was no statistical
significance between the three groups (PO.05). There was
no correlation between STn expression and Dukes' staging
in each group. Only 1/6 (17%) of the adenomatous polyps
showed patchy STn antigen expression and all the normals
lacked STn antigen.

MLS102 is a very promising histochemical marker for
colonic cancer. It may become a very useful agent to aid
detection of this cancer by serology and/or immuno-
sci nti graphy.
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c-Met mRNA TRANSCRIPTS (HEPATOCYTE GROWTH SYNERGISTIC HEPATOTOXICITY OF COPPER AND
FACTOR RECEPIOR) IN NORMAL AND MALIGNANT RETRORSINE. Morris. P.A. and Tanner. M.S. Department of
HUMAN LIVER. Paediatrics, Children's Hospital, Sheffield, S10 2TH.

Strong clinical evidence links copper (Cu) to Indian
A.C. Selden, S.Ding, S. Farnaud and H.J.F. Hodgson. Childhood Cirrhosis but in rats Cu alone produces minimal
Royal Postgraduate Medical School, London W12 OHS liver damage. Pyrrolizidine alkaloids (PA) cause veno-

occlusive disease in children and liver damage with Cu
Aberrant or enhanced expression of growth factor receptors accumulation in grazing animals. We hypothesise that Cu

contribute to tumour development and proliferation. The and PA (eg. retrorsine) cause a synergistic liver injury.may oncogene prouc a opmenanc is therepor f Groups of 8 male Wistar rats received either:
c-met oncogene product, a tyrosine kinase, is the receptor for A: Normal diet; B: Cu supplemented diet (2g/kg food as
the hepatocyte mitogen Hepatocyte Growth Factor (HGF). We CuSO4); C: Normal diet + retrorsine (RET) (25mg/kg body
previously reported four transcripts of c-met mRNA in normal weight/week by gavage); or D: Cu and RET. Serial plasma
human liver, at 8,7,6 and 3kb, contrasting with the smaller samples were assayed for aminotransferases (AST and
number of transcripts reported in other tissues. ALT), albumin (ALB) and bilirubin (BIL). Liver biopsies at

3 and 8 weeks and sacrifice at 15 weeks provided samples

We have now used two cDNA probes, to different portions of
for Cu analysis and histology. Results at conclusion of the

We hve ow sedtwo DNAproes,to iffeentporion ofexperiment were: (mean SEM).

the c-met gene, to confirm this finding and explore c-met
expression in hepatic tumours using Northern analysis. The c- AST ALT ALB BIL LIVER Cu
met positive cell lines, HT1080 and NMMG-Hos, and c-met GP (U/I) (U/I) (gil) (gm) (±g/g)
negative B29 B-cell line were used to optimise hybridisation A 53±2 52±3 30±1 0.5±0.1 17±2
conditions and confinn specificity. The four transcripts in B *341±48 *374±49 29±1 0.8±0.2 *393±73
normal liver were confirmed, and in ten patients RNA from liver C *78±4 78±7 25±2 3.9±1.8 130±66
cancers and adjacent non-involved liver probed. c-met
expression, quantitated by densitometry, with lane loading D 116±31 95±16 21±2 26±18 2118±857
equivalence confirmed by a 28S probe, was enhanced in six * = sig. diff. from A (p50.01, Student's t test).

tumours out of ten. Multiple smaller c-met transcripts were also
detected in tumours. On reprobing the same membranes, all In group D high bilirubin levels were due mostly to

tumours demonstrated diminished HGF mRNA. conjugated bilirubin (38-67% of total). Liver histology at

15 weeks showed A: normal; B: mild focal hepatitis; C:
nuclear dysplasia, megalocytosis, bile duct proliferation

Thus, as demonstrated for other cancers, hepatocellular and haemosiderin; D: inflammation, nuclear dysplasia,
carcinoma may be associated with enhanced growth factor megalocytosis, bile duct proliferation and haemosiderin.
receptor expression; the HGF findings indicate that this isnot a Thus RET caused liver Cu accumulation and together
consequence of autocrine growth factor production by the Cu and RET led to severe hepatic dysfunction,

tumour. Altered c-met expression in hepatic tumours may have characterised by hypoalbuminaemia and conjugated
cancers.hyperbilirubinaemia. Plant alkaloids secreted in milk by

p ni ln ss np dn . grazing animals and Cu from brass vessels may together
produce Indian Childhood Cirrhosis.

Paediatrics T146-T153
T146 T148

REVERSAL OF INDIAN CHILDHOOD CIRRHOSIS BY
PENICILLAMINE
Pradhan AM. Bhave SA. Joshi VV. Pandit AN.
Tanner MS
Department of Paediatrics, Children's Hospital,
Sheffield SlO 2TH

Thirty penicillamine-treated cases of Indian
Childhood Cirrhosis in whom 1-3 follow-up liver
biopsies were available have been reviewed. Nine
died, 80-540 days from starting treatment.
Twenty-one aged 6.6 -11.6 (median 8.7) years are
well, 5.1-9.3 (median 7.0) years from starting
treatment. Penicillamine was withdrawn after 2-
5 years. Two have splenomegaly and 4
hepatomegaly. Liver biopsy copper concentration
at diagnosis was 1407 ± 593 jg/g dry weight
(normal < 100 jig/g) and fell to 925 ± 775 jg/g in
biopsies taken < 6 months (n = 24), to 318 ± 374
g g/g at 6-18 months (n = 19), and to 127 ± 87
gig/g in biopsies taken >18 months (n = 10) of
starting penicillamine 20 mg/kg/day. The
features of hepatocyte injury (ballooning, necrosis,
hyaline) and intralobular inflammation
diminished, whilst nodular regeneration initially
increased. Subsequently fibrosis diminished so
that at last follow-up four biopsies show almost
normal histology, five showed incomplete fibrous
septae, and 12 inactive micronodular cirrhosis.
Five untreated cases in whom 1 follow-up sample
showed rising liver Cu (1031 ± 703 to 2316 ± 705
ig/g) and deteriorating histology died 149 ± 36
days from diagnosis.

CYTCMEGAIOVIRUS (CMV) INEKCTION AFTER CHILDHOOD ORTHOMPIC
LIVER TRANSPLANTATICON (OLT)
AF Mellon, RW Shepherd, J Faoagali, G Balderson, TH Ong,
M Patrick, W Cleghorn, S Lynch, R Strong (int. EJ Eastham)
Dept. of Child Health & Queensland Liver Transplant Serv.,
Royal Children's Hospital, Brisbane, QID 4029, Australia.

CvV is the mst camn cause of serious infection after
OLT and has a significant mrbidity and rortality. The risk
is greatest in seronegative recipients cf seropositive
livers. Reactivation or secondary infection is felt to
carry a lower risk with asymptcatic shedding of virus the
cmoanest result. We looked at the irrpact of CMV infection
& disease on the outcome of 70 children who received a
total of 79 OLTs frem 1984-1991 at this centre.

36/63 children (57%) tested had positive serology pre-
OLT. Post-OLT 26/70 (37%) had evidence of CMV infection
with 8 cases of CMlV disease and 4 deaths (5.6%).
TABLE 1 - Patients with known donor/recipient status
C4V Status n CVV (%) CMV Clv (%)
Recip/Donor Infection Disease Deaths

-/- 5 2 (40) 1 0
+/- 7 4 (57) 1 1 (14)
+/+ 17 11 (64) 4 2 (11)
-/+ 9 8 (89) 2 1 (11)

The overall rate of primary and secondary infection was
71% and 60%, with mortalities of 7% and 12.5% respectively.
Of the 3 seropositive patients who died, 2 underwent re-
transplant and 1 developed acute CMV infection on the day
of CLT. CiV infection occurred in 16/36 children (44%) with
reduced size grafts and 8/32 (33%) with paediatric donors.
(Chi2 = 1.27, p=>0.1). Standard deviation (z) scores for
weight were significantly lower than normal for age and
sex, but there was no significant difference in mean z
scores amrong children with CAv infections. 4 children with
dMV infections were treated with Ganciclovir (2 with CMV
disease of wham 1 died).

The findings suggest that secondary Clv infection is not
Always clinically benign and that attmpts to improve the
outlook of Ci infection are irost likely to be achieved by
Virological surveillance of all children undergoing CLT to
,llow earlier treateent with anti-viral drugs as well as
~iJ1rturE hylaxis of at risk seronegative recipients.
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CROFACIAULRANUICMATOSIS IN CHIIDHOOD
AF Mellon, EJ Eastham, RI Macleod
Departrents of Child Health & Oral Pathology,
Royal Victoria Infirmar, Queen Victoria Road,
Newcastle upon Tyne NE1 4LP

Orofacialgranulcratosis (OFG) is a distressing syndrae
affecting skin and miucous membranes, which shares features
in ccmn with Crohn's disease. Fourteen children with the
condition have been seen at this centre over the past ten

years, seven males and seven females, with a nedian age

of 11 years at presentation. The ccuunest presenting
features were buccal ulceration in 13 (93%), swollen lips
in ten (71%) and labial ulceration in ten. Cobble-stoning
of the buccal mucosa occurred in nine (64%) with gingivitis
in eight (57%). Five children (35%) had a history of atopy.

Four (28%) either had or deve!coped Crohn's d-cvvdce'n9
there was a family history of Crohn's disease in two
children.

Eight out of eleven children tested (72%) had positive
gliadin antibodies. Two out of eight also had endsrysial
antibodies tested which were negative. Oral biopsy was

performed in ten and was abnormal in all with chronic
inflamnation and non-caseating granulanata present.

A number of treatments were used. Four children
improved with conservative measures alone. Oral steroids
were used in six with improvemrent in four and intralesional
steroids improved the two children in wham they were used.
one of four children given topical steroids showed sam

improverent. Seven children were given trials of
restricted diets. Two out of four with positive gliadin
antibodies who were on wheat free diets showed significant
improvement. Overall most children improved with time and
at present 11 (78%) are significantly better or have had
caplete resolution. Three children have had recurrent
acute exacerbations.

Our findings support the view that OFG can be a

presentation of Crohn's disease. However, several of our

children had features of atopic disease and the
association with gliadin antibodies and iIproverent on

dietary restriction warrants further investigation.

Positive serum endomysium antibodies without coeliac
disease

Chan KN, Phillips AD, Walker-Smith.JA.
Academic Department of Paediatric Gastroenterology,
Queen Elizabeth Hospital for Children, Hackney Road,
London E2 8PS.

Endomysium antibodies are strongly associated with
untreated coeliac disease and suggested to be
diagnostic. This study evaluates their usefulness in the
diagnosis of coeliac disease.

Children undergoing small intestinal biopsy between
April 1991 and March 1992 had serum assayed for
endomysium antibodies. Some children followed up in
gastroenterological clinics were also included. IgA
endomysium antibodies were detected semi-quantitatively
by indirect immunofluorescence using monkey oesophagus.
Results were expressed as strongly positive, positive,
weak positive or negative.

227 tests were performed on 201 children, 150 undergoing
a biopsy. 7 children were strongly positive for
endomysium antibodies, 6 having an enteropathy
consistent with coeliac disease (3 untreated, 3 on
gluten challenge). 8 children had a positive result: 3
had an enteropathy consistent with coeliac disease, 2
had a mild abnormality consistent with cow's milk
sensitive enteropathy, 2 had a normal mucosa, and 1 had
coeliac disease on a gluten-free diet. 5 children had a
weak positive result: 1 had coeliac disease on a gluten-
free diet and 4 had a normal small bowel mucosa.

The findings confirm the relationship between serum
endomysium antibodies and coeliac disease. However, a
significant proportion with positive or weak positive
endomysium antibodies did not have coeliac disease.
Small bowel biopsy remains an essential diagnostic
procedure for coeliac disease.

Time and motion studies in childhood enteropathies.

TC Savidge, MW Smith, JA Walker-Smith, AD Phillips.
Queen Elizabeth Hospital for Children, London E2 8PS, &
AFRC IAPGR, Babraham, Cambridge CB2 4AT.

The basis of enteropathy involves an alteration in crypt
and/or villous epithelial cell populations. This study
uses morphometric analysisl to investigate the relatively
undefined kinetic organisation of enteropathies to
determine the response associated with mucosal damage.

Clinical 7roups comprised controls [CONT] (6M/5F;age 4-
43m), cow s milk sensitive enteropathy [CMSE] (6F/8M;age
3-22m), coeliac disease [CD] (6M/SF age 11-82m),
enteropathogenic E coli infections [EPEC] (3M/2F;age 5-
14m), giardiasis [GIARD] (6M/2F;age 11-46m) and
cryptosporidiosis [CRYPTO] (4M/4F;age 3-22m).

Disease groups had larger crypts (p<0.001; cells per
crypt ± SEM: CONT = 740 14, CMSE = 1068 ± 34, EPEC =

1203 ± 98, CRYPTO = 1414 77, GIARD = 1417 ± 72, CD =

2474 ± 60). Crypt cell production rates [CCPR],
calculated from mitotic indices, were also raised in
disease groups (p<0.05; cells/crypt/hour SEM: CONT =

14.6 0.8, CRYPTO = 21.8 ± 3.0, CMSE = 22.3 1.6,
GIARD = 24.6 ± 1.6, EPEC = 31.3 ± 4.9, CD = 53.4 3.2).
Relating crypt size to CCPR or enterocyte migration rate
[EMR] indicated that cells leaving crypts in disease
groups (except EPEC) were similarly aged to controls,
questioning enteroblast replacement of enterocytes as a
factor in the genesis of symptoms. In EPEC marked
elevation of CCPR and EMR was associated with a
disproportionate increase in crypt size indicating a
different response to mucosal damage.

1. Wright et al. Gut 1973;14:701-710.

JEJUNALHYPERSECRETIONINVITAMINEDEFICIENCYMAY
PREDISPOSE TO DIARRHOEAL DISEASE.
Lindley K.J.. Muller D.P.R.. Milla P.
Medical Unit, Institute of Child Health London WC1N

A depletion of antioxidants is common in malnourished children. We
have previously provided evidence in a rat animal model that vitamin
E deficiency might predispose to diarrhoeal disease (1). Further studies
of vitamin E sufficient (E+) and deficient (E-) rats at an age (24
weeks) before E- animals had become malnourished [E+ weight 523g
(95% CI ±57) vs E- 564g (±57)] are reported. A jejunal mucosa I
submucosa preparation was studied in an Ussing chamber. Basal short
circuit current (Isc) was similar in both groups after an 18 hour fast
[E+ 68.5 ±4.2 1A/cm2, E- 70.6 ±4.9, n=30) yet after a 72 hour
fast, basal Isc though higher in both groups [E+ 91.2 ±14, n=8,
P<0.05; E- 122 ±12, n=8, P<0.05l was higher in E- than E+ rats
(P<0.01). Cumulative dose response curves for acetylcholine in the
presence of tetrodotoxin and neostigmine demonstrated a greater
maximal delta Isc in E- animals [E+ 112±22, E- 167±41, n=8,
P< 0.05] yet a similar EC$0. Bethanecol delta Isc max responses were
similar, yet the EC,w higher in the E- jejuna. 5HT produced a greater
delta Isc max in E+ jejuna [E+ 48±16, E- 21±5, n=7, P<0.01],
with a similar ECw in each. Inhibitory responses to noradrenaline were
greater in E+ animals [E+ 27.6±6.9, E- 11.2±4.26, n=6, P<0.01].
Isotopic flux studies demonstrated net sodium and chloride absorption
in E+ jejuna and net secretion in E- [E+ JNa net 5.84 ±3.29
,smol/hr/cm2, JC1 net 3.80 ±4.5; E- Jna -0.32 ±2.91, Jcl net -4.07
±3.3. n=5, P<0.05 for Na and Cl] in the basal state. Maximal
transmucosal fluxes in the presence of the secretagogue isobutyl methyl
xanthine (200 gM) were similar in E+ and E-.
We have demonstrated a dysregulation of Ml, M2, and M3 muscarinic,
SHT3 serotinergic, and e2 adrenergic secretory mechanisms, and
provide further evidence for a hypersecretory state in vitamin E
deficiency which might predispose to protracted diarrhoeal disease.

(1) Lindley K.J., Muller D.P.R., Milla P.J. (1992) J. Physiol (in press).
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THE EFFECI OF ILOPROST ON COLONIC ION TRANSPORT IN
HuRSCHSUNa S DISEASE

RPB L* *todudby PIMila
Ins~itute ofChid Hla
30 Gu~ilfol St, lon WCIN IEH

Neur mediated coon;ic mucosal secretion stmuled by the proacyclin

(PG12) analogue iloprost (Schering was examined in mucosa/sbmucosal

prepraons of hulman psediatric rectoignoid mounted in Ussing chambers.
Three groups of tissues wre compared: aganglionic and proximal ganglionic

oid from children with chspuns disease (HI)) and control
ganglionic tsigmoid from children with anorctal anomalies. The incmase in
transeitheial potential dirce (Vt), and shortcircuit current (Isc) and fall in
tissue ce (Rt) in response to Iloprost (1M added to the submucosal
bathing solution are given (mean*SEM).

HD HD ARA
Aganglionic (n=8) Ganglionic (n=7) Ganglionic (n=6)

Vt (mV) +0.310.2* +6.5*1.5 +6.241.8
Isc (pA/cu') +6.2*2.6* +87.5*9.4 +88.3*13.4
Rt (S.2cO2) -5.8*2.3 -11.5*6.5 -14.8*6.5

* p <0.01 vs ganglionic controls (ANOVA)

The increases in Vt and Isc of the ganglionic tissues to Iloprost ntre

unafeced by serosal atopine (1pM) but abolished by serosal teatodotoxi (1pM).
Nerve fibres could bedemonstatedby immunohistochemical staining (PGP9.5

anisera) in the lamina propria adjacent to the cypt colonocytes, ex ing the
entire length ofthe crypt both ina ionic and ganglionic colon.

Conclusions: I) Iloprost, acting via submucosal and mucosal neural tisse,
induces ele genic scretion across ganglionic human paediatric colonic mucosa;

2) This mechanism is defdctive in aganglionic colon. The problems of constipation
in abnomally inrated colon may be due to reduced mcosal seon as well
as altered smooth muscle regulation.

Suppored by Action Research

Inflammation T154-T163
T154

LONG TERM MORBIDITY AND MANAGEMENT OF
PATIENTS SURVIVING UPPER GASTROINTESTINAL
BLEEDING ASSOCIATED WITH NON STEROIDAL ANTI-
INFLAMIATORY DRUGS
N Hudsn. G Faulkmer. Si Smit*. RPA Logan. C a Dept
of Therapeutics, lDept of Public Health and Epidemiology, University
Hospital. Nottingham.

The aim of this study was to evaluate long term management and
morbidity in patients who survive upper gastroinestnal bleeding
(UGIB) whilst on non-steroidal anti-inflammatory drugs (NSAIDs).
Data on 344 patients who survived UGIB between 1986 and 1991 in
the Nottingham hospitals were derived from hospital and general
prtctitioner records for a mean follow-up of 34.2 (SD 15.5) months.
Two hundred and one (58.4% who had taken NSAIDs within 3 months
prior to admission. Compared to those not taking NSAIDs these
patients were more likely to consult their GP for further arthritic
symptoms (52.19% vs 33.5%, p<0.001) and require analgesia (77.6%
vs 52.1%, p<0.001, including furher NSAIDs (29.3% vs 12.8%,
p<0.01), but to experience fewer digestive symptoms (30.7% vs
53.6%, p<0.001), and ulcer recurrences (5.9%, 2.9% with UGIB vs
12.1%, 6.4% with UGIB). Seventy-eight patients received NSAIDs
during the follow-up period (of whom 60 had been on NSAIDs at
initial presentation). Of these, 39.7% had digestive symptoms. Four
(5.1%) had ul=cr recurrence, but only one with UGIB, (vs 9.3%,
5.3% with UGIB, in patients not given NSAIDs). Anti-ulcer drugs
were widely used (in 92.1% of all patients, 92.3% of those given
NSAIDs), consisting-mainly of H2 antagonists (88.9% of all patients,
88.5% of those given NSAIDs. Misoprostol use was 2.0% (whole
group) and 7.7% (NSAID recipients). Conclusion: Most NSAID
users stop NSAID therapy following UGIB. Compared to those with
UGIB not associated with NSAIDs they experience significantly fewer
digestive symptoms but suffer more arthritis symptoms, often requiring
NSAID reinstatement. Whether the unexpected apparently low
complication rates in NSAID users reflect co-prescription of ulcer
drugs or patient selection deserves firiher evaluation.

EFFECIS OF SULFASALAZINE ON SURVIVAL OF ATHYMIC
MICE WITH DEXTRAN SULFATE (DSS) INDUCED COLlTIS.
Axelsson L-Q°, Landstrom E* and Bylund-Fellenius A-C* (introduced
by Roy E Pounder), 0Inst. of Zoophysiology, Uppsala University, *Dpt.
of Pharmacology, KABI Pharmacia AB, S-752 82 Uppsala, Sweden.

Recently an experimental model resembling ulcerative colitis in man
was suggested (Okayasu, Gastroenterology 1990;98:694-702). This mo-
del used conventional mice and altemating schemes of administration of
DSS. We have adopted and modified this model to further understand the
pathogenesis and the mode of action of sulfasalazine.

Conventional mice of the CDR-1 strain (n=10) were given 2.5%
DSS (Mw 40,000; S16.4%) in the drinking water daily for 21 days.
Sulfasalazine was given orally in doses of 100 mg/kg b.w./day from day
zero (n=10). Body weight, diarrhea, rectal bleeding and deaths were
recorded. For comparison athymic CDR-1 mice were also given DSS
(n=8) and sulfasalazine (n=8) by the same dosage regimen for 26 days.

Conventional CDR 1 mice showed normal weights and no deaths
when given 2,5% DSS with or without sulfasalazine. Autopsy showed
shortening and thickening of the colon. Histologically, conventional mice
had inflammatory changes such as epithelial and crypt distortion, muco-
sal ulcers and inflammatory cell infiltrates, predominantly consisting of
mononuclear cells. These inflammatory changes were less frequent in
sulfasalazine treated animals. Athymic mice responded to DSS with a
dramatic loss of weight and deaths occuned from day 7 to 14, with no
animal surviving day 14. During this period gross bleeding and diarrhea
occued. In contrast, animals with sulfasalazine had no deaths before day
16 and at day 26 three animals showing no weight loss remained. In the
sulfasalazine treated group diarrhea was less frequent and no bleeding
was observed. Control animals, conventional (n=10) and athymic (n=8)
receiving water only, showed normal weight curves and health. Using
athymic mice, we have shown a marked response to DSS compared to
conventional mice. These mice are characterized by a defectivc immune
system, i.e. a low number of and functionally immature T-lymphocytes.

The good responsc to treatment with sulfsalazine under these
experimental conditions opcns new ways of studying the mode of action
of this classical anti-inflammatory drug and for the screening of new
drugs for the treatment of inflammatory bowel disease.

TRANSMISSION ELECTRON MICROSCOPY OF CROHN'S
DISEASE - OBSERVATION OF VIRUS PARTICLES
A J Wakefield. R M Pittilo. R Sim. A P Dhillon. J R Stephenson.
A M Sawyerr. R M Rowles. M Hudson. M H S Smith. A A M
Lewis. R E Pounder
Inflammatory Bowel Disease Study Group, Royal Free Hospital
School of Medicine, Rowland Hill Street, London NW3, UK.

METHODS: Using transmission electron microscopy we have
examined resected intestinal tissue from seven patients with
Crohn's disease, two patients with ulcerative colitis and two non-
inflammatory controls. Tissues were perfusion-fixed to yield
optimal ultrastructural preservation.
RESULTS: In Crohn's disease tissues a total of 16 giant cells
were identified and these were located close to or within the walls
of inflamed blood vessels and their presence was independent of
overlying mucosal inflammation or ulceration. Giant cells
possessed up to 11 nucleii and contained many organelles
including mitochondria, large amounts of granular and smooth
endoplasmic reticulum, lysosomes and a prominent Golgi
apparatus. Within giant cells many pleomorphic vesicular
particles were present that were consistent in morphology with
paraniyxovirus. The particles were 70-180 nm in diameter with
radial peplomers 17 nm in length, and an internal core structure.
There was evidence of virus budding within the giant cells.
Nucleocapsids were detected in endothelial cells of vessels
involved in the vasculitis. As a comparison we have infected
baboon kidney cells with the Edmonston vaccine strain of measles
virus. The morphology of the virus in vivo is very similar to that
seen in vitro. Paramyxovirus particles were not seen in ulcerative
colitis or control tissues.
CONCLUSION: The data provide morphological evidence to
support the presence of paramnyxovirus in intestinal lesions of
patients with Crohn's disease.
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A DOSE-RANGING STUDY OF OLSALAZINE
IN ULCERATIVE COLITIS

SPL Travis. C Tysk. G Jarnerot. DP Jewell Radcliffe Infirmary,
Oxford OX2 6HE and Regionsjukhuset 70185 Orebro, Sweden.

The results of a double-blind, dose-ranging, two-centre study
of olsalazine for the maintenance of remission in ulcerative

colitis are reported. 198 patients in remission for >3months
were randomly assigned to receive 0.5g, 1.Og or 2.0g for 12

months. Of 194 patients in the intention to treat analysis
(excluding 4 who did not take any study drug), remission rates

at 1yr were 48% (0.5g), 60% (1g) and 60% (2g). The one-sided

test for trend in proportions gave p=0.1 16. 7 patients were

withdrawn for protocol violation and 32 for adverse events.

Remission rates in 155 patients analysed per protocol were

60% (n=53), 70% (n=56) and 78% (n=46). Explorative sub-

group analysis indicate that a higher dose was more effective
in those with proctitis (33/194), with 36%, 63% and 71% in

remission on 0.5g, lg and 2g respectively (p=0.050). There

was little dose-ranging effect in left-sided (93/194) or sub-total
colitis (68/194). For patients in remission for <1 2months prior to

the trial (58/194), lg or 2g were more effective than 0.5g for

maintaining remission (19% (0.5g), 70% (1g) and 74% (2g)
p=0.003). Differences between doses were more marked in the

per protocol analysis. Diarrhoea ocurred in 19%, 15% and

27% on 0.5g, 1g and 2g respectively, although withdrawal was

necessary in only 12% (9%, 9% and 19%). The optimal dose of

olsalazine for maintaining remission in ulcerative colitis is

ig/day. For those with distal disease or recent relapse, 2g/day
may be preferable, although dose seems to be less important
in those with more extensive disease or in long term remission.

T160
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The Attitude of Patients with Inflammatory Bowel Disease
to Enteral Nutrition
Moody G A, Bullock M and Mayberry J F,

Patients with inflazmatory bowel disease who do not

respond to conventional medical treatment are offered
a form of enteral nutrition or liquid diet. These
patients are often anxious about the treatment they
receive and most need persuasion to abstain from food
and follow the liquid diet. Between September 1989
and January 1992 39 patients with acute exacerbations
of inflamatory bowel disease were coienced on Pepti
2000; 21 patients with ulcerative colitis and 15 with
Crobl's disease. A retrospective study of their attitude
to such a diet was sought using a postal questionnaire.
36 patients replied, response rate = 92%, the other 3
having moved out of the area. All but 3 patients had
the diet on one occasion, 3 having had it twice. 19
patients (49%) thought that the diet had put them into
remission with 11 (28%) claiming little improvement.
The diet was taken for 1 month by 23 patients (59%),
the remainder between 7 days and 3 months. 26 (67%)
patients adhered to the diet for the whole period of
treatment with 10 (26%) admitting to reneging on the
diet. Opinion about the diet ranged from acceptable
(41%) to absolutely horrible (28%). Reasoas for

stopping the diet included its unpleasant taste (13%),
hunger for real food (11%) with only 1 person stopping
the diet as it was not helping tbeir symptoms. Only
9 patients (23%) would not consider taking the diet again.
Patients with inflaaatory bowel disease have mixed
opinions to the liquid diet with over half believing
it improved their illness despite its unpleasant taste.

T158

FAILURE OF COLONIC MUCOSA TO OXIDISE BUTYRATE
IN ULCERATIVE COLITIS

MAS Chapman MF GrahnM Hutton J Rogers NSWilliams
Surgical Unit The London Hospital Medical College.

The Royal London Hospital,
Whitechapel London El IBB

Butyrate is a major energy source for colonic mucosa and it has

been suggested that an inability to utilise it leads to ulcerative
colitis (UC). We investigated this by developing a technique
whereby mucosal samples, of mass 5-15 mg are incubated in cell
culture media with radiolabelled glucose, glutamine or butyrate.
After 2 hours the amount of substrate oxidised to carbon dioxide
is calculated.

Triplicate biopsies were taken from non-inflamed areas of five

regions of the large bowel in patients with UC undergoing
colonoscopic examination and substrate utilisation assayed. The

results were compared with those from tissue obtained from a

normal colonoscopic examination.
There was no statistically significant trend of substrate utilisation

from the various regions of the large bowel for either the normal
or UC biopsies (data not shown) thus data for each patient was

grouped together.

Substrate Normal U C U

Glucose 434 [15] 387 [14] U=98*
l (322-528) (301-509)

Glutamine 2,836 [13] 1,905 [14] U-54*
(1,954-6,388) (1,086-2,822)

Butyrate 29,398 [14] 16,364 [111
(21,521 -37,450) (8,587-22,662) U-28**

Substrate oxidation: Median (95% confidence intervals).
[ ] = No. of patients.
Units: picomol/mg of tissue/hour.
Mann Whitney U test * = p not significant ** = p <0.01.

In UC there is a significant decrease in the ability of the mucosa
to metabolise butyrate. These data suggests that UC is an energy
deficient disease.

ULCERATIVE COLITIS: NEUTROPHIL SHAPE CHANGE TO
ASSESS BIOACTIVITY OF RECTAL DIALYSATES IN VITRO.
Cole AT McLatighlan J and Hawkey CJ.
Dept Therapeuitics, University Hospital, Nottingham NG7 2UH.

Elevated levels of the inflamiimatory mediator leukotriene B4 (LTB4)
are found in rectal dialysates in uilcerative colitis, btit other factors may
also contribute to the inflamiimatory process. We have used a receptor
antagonist to examine the extent to which LTB4 accounts for the ability
of rectal dialysates to induice neLitrophil shape change (a measure of
motile responses of neutrophils).Method. Rectal dialysis fluid was
obtained from both healthy voluinteers (N=3) and patients with active
ulcerative colitis (N=3, sigmoidoscopic grade 2-3) using Visking
ttibing (molecular weight cLit of 12000) 12cm by 0.6cm filled with
Rheomacrodex. Dialysates, filtered through a 20,ii filter, at dilutions
of 1:20, 1:200, and 1:2,000, were used to stimtilate neutrophils
isolated from peripheral blood, both with and withouit the specific
LTB4 receptor antagonist SC41930 (106M). Results are expressed as
percentage of cells adopting an amoeboid forn (J Immunol Methods
1985;81:229). Dialysate was extracted and LTB4 measured by RIA.
Statistical analysis was with the t-test. Results Control experiments
showed that SC41930 inhibited LTB4 (I0CM) induced neutrophil shape
change but had no effect on IL-8 (104g.1-') or FMLP (I0CM) induced
shape change. Colitis dialysate and volunteer dialysate at 1:20 dilution
produced near maximal shape change responses (colitis dialysate
mean=93.7%) volunteer dialysate (91.2%). At 1:200 diliution colitis
dialysate caused greater neutrophil shape change (mean 63. 1 %) than
volunteer dialysate (9.02%, p=0.12). SC41930 inhibited neutrophil
shape change induced by colitis dialysate 1:20 (by - 57.6%) more than
that induced by voltinteer dialysate 1:20 (by -14.19%, difference 33%
,95% Cl 6.6% to 59%, p=0.021). Inhibition of NSC correlated with
LTB4 (Spearman RS=0.84) Conclusions. Dialysates both from active
colitis patients and healthy volunteers promote neutrophil shape change
in vitro. LTB4 dependent activity acounts for more than half the
bioactivity of dialysates and is significantly enhanced compared to
healthy volunteers.
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Oesophageal T164-T176
T164

T161

EICOSANOIDS, ARACHIDONIC ACID (AA) AND
INTERLEUKIN-; (IL-.1 5) IN POUCHITIS.
A.Belluzzi. P.Gionchetti. M.Camoied. *S.Boschi. M.Tampieri
E.Bertinelli. F.Rizzello. C.Brignola. *M.Mialioli. L.Barbara. 1st
Medical Clinic and *ClinicaJ Pharmacology, S. Orsola Hospital,
Via Massarenti 9-40138, Bologna- Italy.

Pouchitis is the major long term complication, which etiology
is still unknown, that occurs in patients with ulcerative colitis
(UC) who had received restorative prococolectomy with an ileal
reservoir. We tried to assess whether the biochemical mediators
of inlammation involved in UC might lay a role also in
pouchitis. Eicosanoids production, AM and IL- 1 tissue levels
were evaluated in patients with (n=15) and without (n=17,
gouchitis. LTB4, TXB2, PGE2 were determined in fecal dialysate
by RIA; IL-1,B and AA in tissue homogenates by ELISA method
and gas-chromatograpy, respectively.

RESULTS:(median and range)

POUCHITIS UNINFLAMED POUCH
LTB4 ng/ml 3.1 (2.7-5) 0.5 (0.1-1.2
TXB2 ng/ml 15.1 (11-19) 5.5 4.2-8.1
PGE2 ng/ml 6.9 (4.8-9.8) 1.0 (0.2-3)
AA mol% 18.5 (16.3-21) 10.3 (6.7-11.1)
IL-15 pg/mg 275.5(157-328) 0 (0-120)

CONCLUSIONS: 1) Eicosanoids, AA and IL-1 are
significantly increased in pouchitis compared to uninflamed
pouch. 2) These data suggest that in the pathogenesis of
pouchitis are involved the same biochemical mediators as in
UC.

EVIDENCE THAT NITRIC OXIDE SYNTHESIS IS INCREASED
IN ACUTE ULCERATIVE COLITIS
S.J. Middleton, M. Shorthouse, J.O. Hunter
Department of Gastroenterology, Addenbrooke's
Hospital, Hills Road, Cambridge. CB2 2QQ.

We have previously shown that colonic circular
smooth muscle is relaxed by nitric oxide (NO)
released from polymorphonuclear and mononuclear
leucocytes which have been shown by others to
produce NO as a cytotoxic agent. NO is produced
from L-arginine by NO-synthase with the liber&ion
of equimolar amounts of citrulline and is a
reactive species which may be stabilised by
combination with Cysteine to form S-nitroso-
cysteine. Two molecules of S-nitrosocysteine
combine to liberate two molecules of NO and form
cystine.

We investigated whether NO production in
colonic mucosa from patients with histological
acute ulcerative colitis (AUC) is greater than
from the mucosa of patients with histologically
quiescent ulcerative colitis (QUC).

41 amino acids were measured in rectal mucosal
biopsies from 10 patients by the ninhydrin
method (5AUC and 5 QUC). Percentages of
citrulline and L-arginine were significantly
greater in AUC (1.56+0.4% and 1.56+0.5%
respectively) than QUC (0.36+0.18% and 0.89+0.14%
respectively). Cystine was present in greater
amounts in AUC (0.39+0.20%) than in QUC (trace
amounts only). Concentrations of other amino
acids did not differ.

This study provides indirect evidence that NO
synthesis is increased in AUC mucosa where
S-nitrosocysteine may act as a carrier. NO may
have a pathogenic role in UC.

T162

ANALYSIS OF ILEAL BACTERIAL FLORA IN PATIENTS
WITH ILEAL-ANAL ANASTOMOSIS WITH AND WITHOUT
POUCHITIS.
G.Brandil 2, S.Chaussade3, M.Ladire2, J.Nicoli2, P.Hautefeuill4,
P.Valleur4, D.Couturier3, G.M.Paganellil, G.Biascol, M.Miglioli1,
P.Raibaud2. 1Clinica Medica I, University of Bologna, Italy. 2INRA,
LEPSD, CRJ, Jouy-en-Josas; 3He'pato-gastrodnterologie, Hopital
Cochin, Paris; 4Chirurgie Viscerale, Hopital Lariboisiere, Paris,
France

Pouchitis is a complication of ileal-anal anastomosis (IAA) with
reservoir which appears mostly in patients in patients operated on for
ulcerative colitis. A bacterial aetiology is suggested by several reports
on its reponse to metronidazole, but no intestinal pathogen has been
clearly incriminated. Thus the aim of this work was to study the ileal
flora of patients with IAA with and without pouchitis. Methods: we
examined 11 fecal samples from 11 subjects with normal IAA and
samples of 7 episodes of pouchitis from 4 patients. Diagnosis of
pouchitis was done by endoscopy (inflammation and ulcerations of the
reservoir). Stools were immediately entered into an anaerobic chamber.
Adequate serial dilutions were plated on a non-selective medium and
incubated in anaerobiosis for the count of the total number of cultured
bacteria (Tnb), and the predominant clones were tentatively assigned to
a genus. Enterobacteria (Ent), Enterococci (Ente), Bifidobacteria (B),
Lactobacilli (L) and Clostridium Perfringens (CP) were determined
using selective media. Results [median (range) of log'0 CFU / g of ileal
stool]:
Group Tnb Ent Ente B L CP

Normal 10.1 6.9 7.2 8.9 5.3 4.3
(9.7-10.7) (4.9-8.5) (6.2-8.4) (7.0-9.5) (2.9-6.8) (2.9-6.6)

Pouchitis 9.0 8.5 7.5 6.1 4.3 7.1
(8.1-9.9) (7.5-9.7) (5.0-9.6) (4.9-8.8) (2.9-6.2) (2.9-7.5)

p (MW test) <0.01 <0.01 NS <0.01 NS <0.05

In addition, less oxygen-sensitive bacteria and more facultative
anaerobic bacteria were found in the predominant flora of patients with
pouchitis than subjects with normal IAA. Conclusions: in patients with
normal IAA, the ileal flora of the reservoir shares some characteristics
with the colonic flora of healthy subjects. In patients with pouchitis
there are both quantitative and qualitative changes of the ileal flora.
Further studies are necessary to determine whether these abnormalities
are the primary cause or the consequence of pouchitis.

MUCOSAL POLYAMINE METABOLISM IN THE
COLUMNAR LINED OESOPHAGUS

Gray MR, Wallace HM, Hoffman J, Golding H, Kenyon W,
Kingsnorth AN. University of Liverpool Department of Surgery,
University of Aberdeen Department of Medicine, Therapeutics and
Biochemistry, Broadgreen Hospital Department of Pathology.

Mucosal ornithine decarboxylase activity (ODC) and polyamine
content has been proposed as a marker for malignant potential in
gastrointestinal mucosa and in particular Barrett's columnar lined
oesophagus (CLO). In 107 pairs of endoscopic biopsies taken from
gastric fundus (G), fundic (fCLO), junctional (iCLO) and
specialised Barrett's oesophagus (sCLO) and Barrett
adenocarcinoma (adeno) polyamine content and histologically were
determined.

The content of putrescine (median nmol/mg protein, range) the
primary product of ODC showed a progressive increase from
gastric fundus (0.41, 0.iS-1.5); fCLO (0.45, 0.01-4.08): jCLO (0.54,
0.01-2.0); sCLO (0.54, 0.01-2.0); dysplastic-CLO (0.56, 0.31-3.1) to
adenocarcinoma (1.23, 0.29-8.98). Adenocarcinoma putrescine
content was significantly greater than gastric fundus (p < 0.018)
and fCLO (p < 0.03).

Mucosal spermine, spermidine and total polyamine levels were
greater in gastric fundus than fCLO, jCLO, sCLO and dysplastic
CLO (all p < 0.001) suggesting failure to further metabolise
putrescine to its higher polyamines in the metaplastic epithelium.

Although metaplastic CLO shows significant differences in
polyamine metabolic activity from stomach the important
distinction between specialised and dysplastic CLO cannot be made
by determining polyamine content.
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IS THE EXTENT OF COLUMNAR LINED OESOPHAGUS (CLO)
RELATED TO SEVERITY AND HEIGHT OF ACID REFLUX?
A DUAL pH PROFILE STUDY.
P.P. Murphy, B.T. Johnston and J.S.A. Collins
Royal Victoria Hospital, Belfast.

Acid reflux is the most important factor in the
genesis of CLO. However, it is unclear whether the
extent of the CLO is related to the reflux pattern.
Few studies have examined the pH profile at two
levels in patients with CLO. This study assessed
whether the length of CLO was correlated with the
severity and height of acid reflux and abnormalities
of acid clearance.

Ten patients with CLO histologically confirmed
and the upper margin measured from the incisor teeth
at endoscopy, had dual pH electrodes inserted 5 and
15 cm above the manometrically determined lower
oesophageal sphincter (LOS). 20-hour pH profiles
were recorded at both levels. Total percentage time
below pH 4, total number of reflux episodes, number
of episodes lasting >5 mins, and longest reflux
episode, were measured and correlated with CLO
length. Acid clearance was determined as the time
required for the oesophagus to clear 15 ml of 0.1 N
HCl infused rapidly 10 cm above the LOS with
swallows every 30 secs.

Median length of CLO was 5.0 cm (3-9 cm). No
association was seen between any lower channel
recordings, or acid clearance time and CLO length.
However, there was significant correlation between
number of reflux episodes reaching the upper channel
and the length of CLO (r - 0.71; p - 0.03) although
there was no correlation with total percentage time
pH <4 in this channel.

The number of reflux episodes reaching the
proximal oesophagus correlates significantly with
the extent of CLO.

T165 T167

DOES OESOPHAGITIS ALTER THE MANOMETRIC FINDINGS IN
PATIENTS WITH EXTENDED PERIODS OF ACID REFLUX?
A Anggianssh. J Wang. W J Owen
Department of Surgery, Guy's Hospital, London.

This work set out to investigate oesophageal motility changes
associated with significant gastro-oesophageal reflux (GOR) (reflux
episodes > 20 mins and/or > 4 reflux episodes which are longer than 5
mins) on 24-hourpH monitoring.

Twenty-four patients (Group 1) with normal oesophagus and 21
patients (Grup 2) with oesophagitis of Savery grade 2 or higher on
endoscopy were studied. Twenty-one asymptomatic volunteers were
served as normal controls. Manometry was used to study oesophageal
peristaltic amplitude (PA) at 5, 10 and 15 cm above the lower
oesophageal sphincter(LOS), failed peristalsis (FP), low amplitude (LA)
in the the distal oesophagus (<30 mmHg), LOS pressure(LOSP), LOS
length (LOSL) and the abdominal potion ofLOS (ALOS).

Results:

Controls Groupl Group2
n=21 n=24(normal) n=21(oesophagitis)
Mean (SD) Mean(SD) Mean(SD)

LOSP (mmHg) 9.8(3) 7.7(4.9) 6(3)**
LOSL (cm) 4(0.7) 3.2(0.7) 3.3(0.8)
ALOS (cm) 1.9(0.5) 1.2(0.4)** 1.3(0.5)**
PA(Scm)(mmHg) 85.2(27.4) 72.6(32.7) 66(29.6)*
PA(10cm)(mmHG) 67.1(17.6) 60.4(31) 53.1(25.2)*
PA(lcm)(mmHg) 49.6(9.4) 50(24.4) 42.8(25.8)
10-30% FP 0 8%(2124) 9.5%(2/21)
> 50% LA 0 17%(4/24) 19%(4/21)

There was no significant difference in group 1 and 2. However,
comparisons between group 1 and group 2 with the control group were
significantly different (**=p<0.005, *=p<0.05).

Conclusion: There is a trend of diminishing distal peristaltic amplitude
(5 and 10 cm above LOS) from control group to oesophagitis group.
GOR is related to ALOS length. The development of oesophagitis is
associated with lower LOS and distal oesophageal pressure when
compared with controls.

T166 T168

THE EFFECT OF DIFFERENT TYPES OF EXERCISE ON
GASTRO-OESOPHAGEAL REFLUX.
E Yazaki, A Shawdon, I Beasley, and D Evans
GI Science Research Unit and Sports Medicine Department, The London
Hospital Medical College, London

Long distance runners and rowers frequently complain of
abdominal symptoms which might be caused by gastro-oesophageal reflux
(GOR). Recent studies have reported that the level of exercise-induced
GOR could be related to the degree of body movement and not to raised
intra-abdominal pressure. Running evokes a large vertical movement
compared to rowing, which has a large horizontal excursion and thus
should cause a greater rise in intra-abdominal pressure. The aim of this
study was to investigate the effect of these exercises on GOR.

Eighteen healthy subjects (9 runners and 9 rowers) participated in
this study.
Running: fasted subjects swallowed a pH-sensitive radio capsule tethered
orally and positioned Scm above the lower oesophageal sphincter (LOS).
After a 1 h baseline measurement, pH was continuously recorded in
subjects who either: i) ran for 1 hour and afterwards rested for 1 h, or: ii)
had a meal (2 slices of bread and 450m1 of chicken soup). At 60 minutes
post-meal the subjects ran for 1 h and again rested for 1 h.
Rowing: in fasted subjects a pH probe was introduced nasally and placed
Scm above the LOS. pH was continuously measured during a 1 h baseline
period, a 30 mmn exercise period using a rowing ergometer and a 1 h rest.
Results

%TIME < pH4
Baseline Exercise Post-exercise

Running -Fasted 0.06±0.06 1.14±0.66 0.63±0.44
-Fed 0.37±0.37 14.36±3.64* 0.27±0. 14

Rowing -Fasted 0.53±0.33 12.88±10.96 4.06±2.73
*p<0.001 compared to baseline (mean±SEM)

In fasted subjects, there was no significant difference in GOR (% time)
between the baseline period and the per-exercise period. However, one
subject who had chronic reflux symptoms during physical activity refluxed
for 100% of the time during rowing. In the fed running study, 5 subjects
experienced GOR 2 17.3% (17.3 - 31.7%) of the exercise time.

In conclusion, this study shows that both running and rowing induce
GOR. In some subjects in particular; the severity of GOR during
postprandial running could result in chronic reflux disease. Symptoms
such as chest pain and heart burn, which runners and rowers often
complain of, are likely to result from GOR induced by the exercise.

RISING DEATH RATE FROM NON-MALIGNANT
OESOPHAGEAL DISEASE IN ENGLAND AND WALES?
MZ Panos. R Walt. MJS Lanaman Dept of Medicine, Queen
Elizabeth Hospital, University of Birmingham.

Between 1968 and 1988, the number of deaths from
non-malignant oesophageal disease (NMOD), (ICD code
530), recorded by the Office of Population Censuses and
Surveys, doubled in men, from 131 to 265 (5.5 to 10 per
million), and trebled in women, from 118 to 350 (5 to
14 per million). Calculation of age-specific death
rates, shows the increase to be almost entirely due to
a rise in mortality in men and women over 75 years old.
In those over 85 years old, the mortality rose from 100
to 300 per million.

Consideration of sub-sets within the diagnostic
category ICD 530, for the period 1979-1988, showed
variable trends: Mortality (all ages) from functional
oesophageal disorders (ICD 530.0), rose from 6 per
million to 12 per million and there was a rise in
deaths from oesophageal ulcer (ICD 530.2) from 1.5 to
2.5 per million. In men, death rate from oesophageal
stricture (ICD 530.3) remained unchanged at 3 per
million, but in women it increased from 3.5 to 6 per
million. Mortality from oesophageal perforation (ICD
530.4) remained constant in both men and women, at 1
per million.

Possible explanations for these changes include a)
a true increase, possibly due to increased frequency of
endoscopic intervention b) an over-estimate due to
changes in coding or errors in the recording process
c) improved diagnostic accuracy, since the introduction
of endoscopy d) changes in age-distribution of the
population.

Hospital discharge diagnosis/death statistics (based
on form RMR1) from the West Midlands Regional Health
Authority (population 5 million), show that on average,
each year there are 100 deaths in the Region, for which
a diagnosis of NNOD is recorded. It is not clear from
this record whether NMOD contributed to the cause of
death. Therefore, we examined a sample of hospital
records of such cases. Few patients died as a direct
result of NMOD or following instrumentation of the
oesophagus.
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REPRODUCIBILITY OF PROLONGED OESOPHAGEAL pH AND
PRESSURE MONITORING.
SG Marshall. BT Johnston. RAJ Suence. TG PaIrk
Department of Surgery, Queen's University,
Belfast City Hospital, Belfast BT9 7AB.

Ambulatory oesophageal combined pH/manometry
is an increasingly used new technique, but
little data exist on its reproducibility.

Paired studies of ambulatory monitoring for
a minimum of 18 hours were performed in 5
subjects (mean age 35 [22-60] years, M:F 3:2)
using a "Konigsberg' catheter (4 pressure
sensors, Scm intervals) and a pH probe. A
"Synectics" Multigitrapper logged each study
and computer analysis was performed.

Reproducibility was assessed by comparing
intrasubject (intra-S.) with intersubject
(inter-S.) variability, using the coefficient
of variation (%COV-SD/mean, x 100%) of the mean
amplitude and duration of contractions and
propagation velocity for channels 1 to 4.

Calculations of the number of reflux episodes,
% time pH < 4.0 and mean pH were also made.

Velocity
1/2 2/3 3/4
8 2 8

26 10 18

The above results (expressed as %COV) show
that intersubject %COV was approximately 3
times greater than intrasubject %COV. This was
also true for the pH data (expressed as %COV):
number of reflux episodes - 65% Vs 24%; A time
pH < 4.0 - 78% Vs 48%; mean pH - 6% Vs 2%.

Ambulatory combined pH/manometry was shown
to be highly reproducible within subjects at
all oesdthageal levels. It is therefore a

useful technique for repeated studies of
oesophageal physiology and pharmacology.

Amplitude Duration
Channel 1 2 3 4 1 2 3 4
Intra-S. 8 8 5 8 7 3 6 4
Inter-S. 20 26 46 46 13 9 21 21

NE(GATIVE GROWTH REGULATORY PEPTIDES IN
NORMAL, METAPLASTIC and NEOPLASTIC
OESOPHAAGEAL MUCOSA.

MI Filipc*,.IAZ.Lankowski, Kirtika Patel, Andrew M Hanby.

I-listopathology Units, Guy's Hospital (*) and Imperial Cancer Research
Fiund, London.

Various biological markers have recently been described in
cesophageal pre malignant lesions including the expression of positivc
growth regulatory molecules. The disruption of the 'negative growth
regulatory loop', however, is also an essential pre-requisite for
nialignant transformation. We therefore assessed the expression of two
Illolectiles which exert anti-mitotic activity, transforming growth factor
15 (TGF-13) and tuniour necrosis factor alpha (TNF), in 90 histological
speclmens (20( normiial squamous mucosat, 40 Barrett's gastric-type or
intestinall-type metaplasia, 10 moderately differentiated squamous cell
carcinomas, 10 well differentiated adenocarcinomas and 10 poorly
diff'r'c.-cntiated atdenoca;treiniomnas).

CGF-13 was niaximally expressed in the nuclei of the normial
proliferative compartments of the squiamous mucosa (basal zone) and
Barrett's imietalplastial (neck region of glands) with a progressive increasc
of IGI' [3 expressioIl in intestinal metaplasia, dysplasia and 'normal'
Inucosa adjacent to tumliours. Furthermore both squarmous cell
carcinomas and adenocareinomas had increased expression of TGF 13
(ustaizlly > 50% ofl epithelial cells), although, poorly differentiated
specilmicns cxpicssed markedly less TGF 1 and TNF.

In conclusiion, TGF ,B (and to a lesser extent TNF) expression may be
relatedl to the imiodtilation of proliferation in normal, metaplastic and
dvsplaSistic muLICosa. In addition these findings suggest that a deficit of
ncg,ative growth rctulation probably restilts from lowered secnsitvity to
VG11- P rather than decreased productionl of TGF ,B and TNF which onily
occur la.te in oesophageal carcinogenesis.
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OPTIMISING SURVEILLANCE IN BARRETPS OESOPHAGUS
USING A MATHEMATICAL SIMULATION MODEL

RH Taylor, AM Jame, S C Brailsford, EM Bardolph and A K Shahani
Dept ofMedicine, Royal Naval Hospital, Haslar, Gosport P012 2AA and
Dept of Operational Research, Faculty of Mathematical Studies,
University of southampton, Hampshire

Progression from Barretts metaplada of the oesophagus, with or

without inflammation or ulceration, through dysplasia to
adenocarcinoma occurs in a proportion Of patients at a vaiable rate.
Published population data allows the probabilities of changes through
the stages of mucosal transformation and the transition times to be

estimated. These functions can be used to onstruct a mathematical

modal of the disea proce which can be used to predict progreon
and to optimise surveliance intervals. A model allows prediction of
clnical andmanaent consequences of strategies and calculation of
reource consption and cost management.
A scheme of relationships and progression from normality through

degr ofosophageal pathology to adenocarcinoma was constructed
based on known natural history and risk factors. From this the
mathetial relationdshp were established and the model defined.
A simulation model was chosen as beingmost to

the randomnes and variability of real-llfe' events and reflecting these
dicete events, as in clinical surveilance, rather than continuous

variation.
A PC-based user-friendly mathematical model has been developed in

Pasec which allo aU probability and transition time values to be
varied, the population and time intervals to be specified for frequency
and duration of foUow-up and thus surveillance trategies evaluated.

lime profiles can be displayed as Weibul distributions and outcomes

shown at any stage as h ams. The model lctes in real time

using a Tocher 3-phase simulation, predicts disease events and
outcomes, and costs surveillance in mortaliy, morbidity, recource and
fliancial terms. Implications of change in natural history, clinical
intention and effects on survellance can be entered.
Published and local follow-up data applied to the model support

general experience and predict optimal surveillance interva of 12
months for uncomplicated Barrett's oesophagus, 4 months in the
presence of mild dysplasa and 2 months for more severe dysplasla.

IS AN OPIOID AGONIST USEFUL TO DECREASE GASTRO-
OESOPHAGEAL REFLUX? R Pegini B Bartesaghi. PA Bianch.
Cattedra di Patologia Medica III, University of Milan, Italy

Gastro-oesophageal reflux (GOR) occurs mainly during transient
lower oesophageal sphincter relaxations (TLOSRs). No drug is yet
known to affect TLOSRs and reduce GOR occurrence. Morphine and
other opioid agonists have been shown to decrease the completeness of
swallow-induced lower oesophageal sphincter relaxations (sw-LOSRs).
If sw-LOSRs and TLOSRs have common neural pathways as has been
speculated, opioid agonists should have a similar effect on TLOSRs,
which could result in inhibition of GOR. To explore this hypothesis,
intraluminal pressures in the pharynx, oesophageal body, lower
oesophageal sphincter (Dentsleeve) and stomach were recorded in 8
healthy volunteers (aged 19-26 yr; 4 men) during 2 experinments on
separate days, each comprising 3 sequential 30-mn periods: basal, after
morphine (100 pg/kg iv bolus) and after naloxone (80 pg/kg iv bolus). In
one experiment sw-LOSRS were assessed by performing 8 water (5 ml)
swallows during each period. In the other, TLOSRs and GOR (measured
with an intraoesophageal pH electrode) were studied by loading the
stomach with a bolus of 200 ml 10% dextrose pH 2 and then infusing the
solution at 6 mVuiin throughout the experiment to maintain gastric
volume. Statistical analysis of differences among the 3 periods within
each experiment was done by ANOVA followed by Tukey test.

1s eans+SEM):
Periods bsl a-fter after

Variables ________ morphine naloxone
sw-LOS

relaxation (%) 91+3 58+6* 93±4
residual pressure (mmHg) 1.4±0.4 5.3+0.9* 1.3+0.7

TLOSRs:
relaxation (%) 96+2 97±2 96+1
residual pressure (mmHg) 0.5±0.2 0.3+0.2 0.6+0.1
TLOSRs with GOR (%) 100+0 100+0 97+3

GOR pisodes 30 min) 2.6+0.4 2.3+0.4 2.8+0.8
1 vs "basal and afternaloxone'

In conclusionrnorphine markedly deceased completeness of sw-
LOSRs thugh stimulation of opioid receptors, but had no effect on
TLOSRs, suggesting that the neural pathways of the two events are at
least partly different Our results do not support the hypothesis that an
opioid agonist may be useful to decrease GOR.
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EFFECT OF FAMOTIDINE ON OESOPHAGEAL SENSITIVITY IN
GASTRO-OESOPHAGEAL REFLUX DISEASE.
JM Marrero, JS de Caestecker, C Finch, JD Maxwell.
Division of Biochemical Medicine, St Georges Hospital
Medical School, London SW 1 7, ORE.

Gastric acid suppression improves heartburn by
healing oesophagitis or reducing oesophageal sensitivity
to acid. To investigate the time course of any effect on
sensitivity, we studied 25 patients (1 4 men, 1 1 women;
age 48 + 14 years) with classical symptoms of gastric
oesophageal ref lux disease and normal oesophageal
endoscopy and histology. All had abnormal 24 hour pH
studies and positive acid perfusion test (Bernstein). The
study was double blind, placebo controlled. Famotidine 40
mg bd (FAM; n= 1 4) or placebo (PLAC; n= 1 1 ) were given for
a period of 4 weeks followed by a period of 4 weeks on no
treatment. Acid perfusi on tests were carried out at 0, 4,
5 and 8 weeks and time to heartburn (TH) recorded. TH
(mean+ SEM)was 124+ 78sec(FAM)and 187+ 154(PLAC)
at week 0 (NS). A significant increase in TH was found
with FAM at weeks 4 and 5 but not week 8 compared with
week 0 (383 + 1 02; p<O.O 1, 344 + 92; p<O.O 1 and 336 + 90
sec; NS respectively). No significant effect was found
with PLAC (219 + 41, 1 46 + 23 and 144 + 25 sec at weeks
4, 5 and 8 respectively). Heartburn symptom score
decreased significantly with FAM (mean scores, 1.9, 2.1
and 2.6 at weeks 4, 5 and 8 compared with 3.5 at week 0;
p=O.OO 1 ) and showed a significant negative correlation
with TH (p<0.05). We conclude that oesophageal
sensitivity to acid is reduced by famotidine independent
of an effect on oesophagitis; that the effect is reduced
after 4 weeks and that it correlates with changes in
heartburn score.

THE DYSPHAGIA CLINIC IN A DISTRICT GENERAL HOSPITAL

A THREE YEAR STUDY

A Wilton, J Wright, D A F Robertson and M Davis
The Royal United Hospital, Bath

Dysphagia is a distressing and ominous symptom demanding
prompt investigation. To achieve this, an open access

dysphagia clinic was set up at The Royal United Hospital
in Bath twelve years ago.

The clinic occupies one session each week and runs

parallel with endoscopy and barium swallow sessions.
New patients attend fasted, permitting immediate
investigation. During the three year period, January
1989 to December 1991, 505 new patients attended, 226

male and 279 female, whose mean age was 69 years (range
14 to 99). The mean referral to consultation time was

11 days (range 1 to 35). Significant pathology was

found in 434 (86%) of patients. Malignant disease

was present in 91 (18%) of whom 76 (15%) had oesophageal
carcinoma. 73 (96%) of these received treatment (55
palliative intubation, 11 surgery, 6 radiotherapy and

1 snare polypectomy/alcohol injection). The commonest
benign pathology was peptic stricture (requiring dilat-

ations) in 98 (20%), followed by oesophagitis 78 (15%),
hiatus hernia/reflux 49 (10%), dysmotility 55 (12%),
pharyngeal pouches 27 (4%) and achalasia 10 (2%). Rare

pathologies were found in 25 (5%) and the remaining
72 (14%) comprised no pathology/inappropriate referral.

Symptomatic improvement was achieved in 90% of patients
with significant pathology via therapeutic endoscopy,
surgery or drugs (singly or in combinations).

The finding of a high percentage significant pathology,
together with high percentage symptom relief, suggests
that specialised dysphagia clinics play an essential

role in contemporary gastroenterological practice.
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DENTITION IN PATIENTS WITH BENIGN OESOPHAGEAL STRICTURE
N Dakkak. JR Bennett
Hull Royal Infirmary, Anlaby Road, Kingston upon Hull

The integrity of natural dentition is an important
factor in masticatory performance which is essential for
the preparation of a solid bolus before swallowing.

The dentition of 124 patients was assessed. There
were 62 patients (mean age 68.4 years) with benign
oesophageal stricture, while the other 62 patients were
patients admitted to medical and geriatric wards. The
non-stricture patients were matched for age and sex and
those with upper gastrointestinal disease were excluded.
The patients were classified in one of three categories:
edentate group (whether they have dentures or not),
partially dentate group (up to 16 teeth), adequately
dentate group (more than 16 teeth).
Among stricture patients the majority (49 patients)

were edentate (45 have dentures), but there were 3 in
the partially dentate group and 10 in the dentate group.
In contrast the non-stricture patients had more even
distribution with 27 edentate, 14 with partial dentition
and 21 with more substantial dentition.

x2 test provided X2 value of 17.389 which amounts to
p<O.001 indicating that the distribution of patients in
the two populations was significantly different.

Conclusions
1. Dentition status tends to deteriorate with ageing.
2. The group with benign oesophageal stricture has a

greater prevalence of edentate individuals when compared
with the control group.
3. The dominance of the edentate group among stricture
patients (79%) prevented an attempt to correlate the
severity of dysphagia with the number of teeth. No
difference in the severity of dysphagia emerged between
the three sub-groups of stricture patients with varying
degrees of dentition.
4. The high prevalence of absent natural dentition among
stricture patients could be contributory to the
environment necessary for the formation of strictures.

LACK OF PAPILLARY ELONGATION AND BASAL CELL HYPERPLASIA OF
THE OZSOPHAGEAL MUCOSA IN PATIENTS RECEIVING NON-STEROIDAL
ANTI-INFLA)MATORY DRUGS (NSAID).
A.S. TAHA,S DANILL, I NARSHABZNDI, C. MORRAN,R.D.STURROCK
F.D.LEE, R I RUSSELL, GASTROENTEROLOGY UNIT, ROYAL
INFIRNARY, GLASGOW.

The depth of transmural penetration of the oesophageal
mucosa by various noxious agents is believed to determine
the extent of mucosal damage. This could, in theory, be
retarded by papillary elongation and basal cell
hyperplasia, which typically develop in response to
irritation by gastric acid, bile, and pancreatic enzymes.
We aimed at assessing the oesophageal mucosal response to
another group of damaging agents in common use, the NSAID.

METHODS: 98 patients were endoscoped at random and
biopsies taken from the lower third of oesophagus for
histology. The mucosal papillae were considered elongated
if they measured greater than 60% of the distance between
the basal cell layer and the luminal surface. Basal cell
hyperplasia was defined as being greater than 2 layers
thick. Assessments were double-blind.

RESULTS: 53 patients took NSAID and 45 did not; their
characteristics and findings are as follows:

On NSAID(I)(n-53) Not on NSAID(II)(n-45)
Median age(years) 58 52
Smokers 20 31

Papillary elongation 4 (7%)* 13(29%)
Basal cell hyperplasia 2 (4%)** 8(18%)

Significant drop (Iv.II) - *:X2-7.4, p<O.01,
**:X2=4.0, p<0.02.

Conclusion: Patients on NSAID have a lower prevalence
of papillary elongation and basal cell hyperplasia. The
interference, by NSAID, with the oesophageal mucosal
response to injury might contribute to their damaging
effects.
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MOLECULAR INVESTIGATION OF THE GENETICS OF
LACTASE PERSISTENCE

C.B. Harvey & D.M. Swallow. (Introduced by M. Saner)
MRC Human Biochemical Genetics Unit, The Galton Laboratory,
University College London, Wolfson House, 4 Stephenson Way,
London NW1 2HE, UK.

Intestinal lactase is responsible for digestion of dietary lactose. In
the majority of the world's population lactase activity does not persist
into adult life but declines after weaning. In Northern Europe however,
lactase activity persists into adulthood in most individuals. This
polymorphism is genetically determined but the molecular basis is not
yet known. It is not even certain that the difference resides within the
lactase gene (LCT), although preliminary evidence from family studies
using restriction fragment length polymorphisms suggests linkage of
lactase persistence to LCT (Sebastio et al 1990, Ped. Res. 22 532).

To make the LCT gene more informative for such studies we have
been using the single strand conformational polymorphism (SSCP)
technique (Orita 1989, Genomics 874) and denaturing gradient gel
electrophoresis (DGGE) (Myers 1987, Methods in Enzymol. 65, 358).
Both techniques were adapted to use silver staining to detect the DNA.

Seven distinct SSCP and five DGGE patterns have so far been
found in 103 unrelated individuals. Mendelian inheritance has been
demonstrated and the allele frequencies determined in two different
populations of European decent (from France and Utah).

The haplotypes (ie combination of alleles on each parental
chromosome) are being analysed and the observed frequencies of the
different haplotypes indicate that there is a significant association
between the alleles. This may mean that certain of the polymorphisms
are the result of recent mutations or alternatively that large sections of
the 80kb lactase gene have not been disrupted by genetic recombination
over a very long period, perhaps due to effects of natural selection.

These newly described polymorphisms can now be used to
determine whether specific haplotypes are associated with the :actase
persistence phenotype, by analysis of families and also of individuals
characterised witi' respec. to their lactase persistence status.

T178

4,1s*
4y

AN IN VITRO MODEL OF ATTACHmENT OF GiARDiA LAMBLIA To AN
INTESTINAL CELL LINE AND POTENIIAL USE AS AN ASSAY OF DRUG

SENSITIVY. PH Katelaris. A Naeem. MJG Farthing. Dept of
Gastroenterology, St Bartholomew's Hospital, London, UK.

Giardia lamblia trophozoites attach to enterocyte brush borders by
physico-chemical mechanisms. Attachment is considered a prerequisite
for Giardia-induced enterocyte damage. The aim of this study was to
examine the biology of attachment in a cultured intestinal cell line
model and to assess the usefulness of this as an assay for screening
anti-giardial drugs.

Giardia trophozoites were co-incubated with 16 day old, enterocyte-
like differentiated Caco-2 cell monolayers in tissue culture wells in 5%
CO2 at 37C, using a medium that supports growth of both cells.
Percent attachment was estimated from the ratio of attached:total
Giardia seeded. This was determined from the numbers of unattached
trophozoites recovered by washes with medium at 37C compared with
adherent trophozoites then detached by washes with chilled Ca2+ and

Mg2+ free l5OmmolIl PBS. The time course of attachment was

studied in 3 different Giardia isolates using a range of Giardia:Caco-2
cell ratios and the temperature, pH and divalent cation dependency of
attachment were determined. The effect of incubation with colchicine,
trypsin, bile, and for preliminary drug assays, metronidazole,
thiabendazole, albendazole and mebendazole were also studied.
Trophozoite attachment was proportional to the numbers seeded for

Giardia:Caco-2 cell ratios between 1:2-1:100 and was similar for the

3 different isolates. At 37C, pH 7.2 attachment increased with time up
to lh (42±6%), plateaued between 1-8h and trophozoites remained
viable for >24h. Attachment was abolished at 4C and decreased by
59% at 21C. Attachment was reduced by 40% in an acid pH (5.5) and
by 47% after depletion of divalent cations with EDTA. Incubation
with colchicine had a dose-dependent negative effect while attachment
was unaffected by typsin or bile. Incubation with varying
concentations of metronidazole and all 3 benzimidazoles reduced
attachment by up to 65% of control values. This model is useful foi
the study of the mechanisms of attachment of Giardia and for testing
potential anti-giardial compounds.

DOES NASOGASTRIC FEEDING INDUCE ILEAL MUCOSAL HYPOPLASIA
IN PATIENTS WITH NORMAL GASTROINTESTINAL FUNCTION?
JL Engelman, Y Qureshi, GM Murphy and GE Sladen.
Gastroenterology Unit, UMDS, Guy's Campus, London SE1 9RT

BACKGROUND: Enteral feeding is an acceptable and often
used mode of nutritional support in the critically ill. In
the rat, both elemental and polymer diets lead to ileal
atrophy. Diamine oxidase (DAO,E.C. 1.4.3.6. or histaminase)
is an enzyme found predominantly in small bowel villus
enterocytes, particularly those of the terminal ileum. DAO
may be displaced from its intestinal endothelial binding
sites into the peripheral circulation by intravenous
heparin. The post heparin plasma DAO (PHDAO) concentrations,
and the resultant area under the curve (AUC), has been
shown to provide an index of small bowel mucosal mass and
integrity. AIMS: We therefore studied the effects of a poly
-mer feed on PHDAO in 6 patients with normal gastrointest-
inal tracts who required nasogastric (n/g) feeding
("'Fortison") as the sole source of nutritional support, as
well as the effects after 3 months of normal feeding, and
compared the values with (i) those obtained previously in
this Unit for control subjects eating normally and (ii)
patients with active Crohn's disease, to determine whether
intestinal mucosal hypoplasia occurs. METHODS: 5000 IU
intravenous heparin was administered and blood samples were
then collected at time 0, 5, 15 min and then at regular 15
min intervals for 2 hours. DAO and the area under the curve
(AUC) were calculated as described previously (Rokkas,1990).
RESULTS: In the 6 patients, after a mean of 9.6 days on n/g
feeding (range 8-10), the mean AUC was 10.2±SEM 2.4mU.L1.2h.
This result, which was significantly (p<0.005) lower than
that of our normal range (35.9±5.OmU.L-1.2h.,n=17) was sim-
ilar to that of the patients with active CD (14.3±3.9mU.L4
2h.,n=8),ns. In 3/4 patients a return to normal feeding wag
associated with a marked increase in PHDAO and weight gain.
In the fourth patient a marginal increase in PHDAO was
associated with only minimal weight gain. CONCLUSION: Poly-
mer feeding is associated with a reduced post heparin
diamine oxidase response, a result which may be consistent
with ileal mucosal hypoplasia; however this appears to be
reversible on resumption of normal feeding.
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INTESTINAL TREFOIL FACTOR EXPRESSION IN
GASTROINTESTINAL CELLS IN THE RAT.

R CHINERY. R POULSOM. L_ A ROGERS. R E JEFFERY.
J M LONGCROFT. A M HAN13Y. N A WRIGHT.
Histopathology Unit, 35-43 Lincolnl's Inn Fiel(ds, LONDON WC2A
3PN.

Rat Intestinal Trefoil Factor (rlTEF) is a recenltly described micmlber
of a group of proteins with interestinig struictLural and functional
properties. Other members of the famlily incluide pS2 and hlluman
spasmolytic polypeptide (hSP), tiovel peptides, which are thotuglht
to have a role in reparative mechanisms. In an attempt to define the
pattern of rllF expressioni in the rat _astrointestinal tract, an

antisense riboprobe was construLcted fromii a cDNA encoding rITF
obtained by reverse transcription anld l'CR amiiiplification.

rITF mRNA could be detected by inl-siivhybri(disaltion iill ooblci
cells throughout the small and large intestinc, whereas no eviclence
for rITF expression in BrLunner's glands and Imlost regions of the

gastric mucosa was found.

Surprisingly, strong signals for rIlEl mnRNA were delectccl in a

region of stomach showing a large area of cells staining positive for
acid mucins, leading to the hypothesis thalt conccrted expression
occurs of particular trefoil peptides with specific muiticins.

The co-packaging of ITF protcini with nluticini would indicate a

possible role for ITF in dietary adaptration. Previotis sttu(lies have
shown a marked increase in mulcini cxpressionl within the

gastrointestinal mttcosa following enteral feedinig, most notably in
the colon. To learn more about the lcvel of rlTI expressionl in the
guit, we uised the RNAase Protection Assay to confinli that rIlE was

expressed in the gut, and to see if expression wats modulated by
enteral feeding. rITE mnRNA was (tiuantifyahlbc in the smliall anzi
large intestine of the rat. The levels of rlIT aliNRNA in the ileum
were unaffected by enteral feeding, bttt levels in the (ILlodlentim and
colon were increased significantly.

We conclttde that rITF is widely distributed in the gut and is of

considerable potential futnctional iniportanec in eatst roilltestinlll
adaptation.

T182

WHY DOES OBSTRUCTED SMALL BOWEL NOT ABSORB LUMINAL CONTENTS?
T W Hennigan. P C Malone*. I A Silver* (Introduced by D

egartment of Surgery, Charing Cross and Westminster Medical
School, London and Department of Pathology*, Bristol
University, Bristol.

A change from net absorption to net secretion occurs in
small bowel obstruction. This may be because bowel
absorption depends on luminal oxygen and energy substrates.

20 male Sprague Dawley rats were anaesthetized by
subcutaneous pentobarbitone. Distal ileum was cannulated
with a pO probe. In 10, the ligature (distal to probe) was
tied to obstruct the intestine at time 0 and released after
90 minutes. Intraluminal pressure was measured with a
pressure transducer.

RESULTS pO (kPa, mean, SD) Unpaired t test
Time Tie Control Obstruction t p
(win)
-10 3.86 0.42 3.77 0.14 0.62 0.54
O On 3.85 0.36 3.77 0.13 0.54 0.59
10 3.84 0.38 3.31 0.42 2.66 0.02
20 3.63 0.73 2.85 0.70 2.18 0.05
30 3.89 0.42 2.67 0.51 5.28 0.0001
60 3.93 0.42 1.91 0.77 6.51 0.0001
90 Off 3.89 0.41 1.57 0.94 6.41 0.001
100 3.49 0.28 1.98 0.89 3.26 0.01
120 3.43 0.34 3.32 0.25 0.40 0.73

The intraluminal pressure never exceeded 5cm of water.

Luminal pO2 falls significantly in small bowel obstruction
and rises when relieved but with no significant difference
in intraluminal pressure. Absorption (requiring active
transport using energy substrates metabolised aerobically)l
is reduced because of the fall in luminal pO . Sma 11
intestine does not obtain sufficient oxygen directkly fron
the local circulation and is dependent on luminal oxygen.

EARLY HISTOLOGICAL FEATURES OF INDOMETHACIN-
INDUCED JEJUNAL INJURY IN THE RAT.
A Anthony. A P Dhillon. G Nygard. M Hudson. C Piasecki.
P Strong1. M A Trevethick-. N M Clayton'. R E Pounder &
A J Wakefield.
Inflammatory Bowel Disease Study Group, University Depts of
Histopathology, Medicine & Anatomy, Royal Free Hospital School
of Medicine, London NW3. 1Gastrointestinal Pharmacology, Glaxo
Group Research Ltd, Park Rd, Ware, Herts, SG12 ODP.

Non-steroidal anti-inflammatory drugs (NSAIDs) cause

gastrointestinal ulceration by mechanisms that may involve reduction
of the mucosal blood supply. We studied indomethacin-induced
jejunal ulceration in the rat using the perfusion-fixation technique.
Male Sprague-Dawley rats were dosed by gavage on a single occasion
at a dose level of 15mg/kg or vehicle alone as control. At 1,2,3,6, and
48 hours after dosage (n=2 rats per time-point) the vasculature of
the small bowel was perfusion-fixed with 10% formol-saline via an

aortic cannula and the entire second quarter of the small intestine
was sectioned for histological assessment. At 48 hours, the
indomethacin-treated rats showed severe jejunal necrosis, ulceration
and inflammation of the mucosa (type 4 change) that was largely
localised to the middle-two quarters of the small intestine on the
mesenteric side of the bowel wall. At 3 and 6 hours, the changes
were not as severe with mucosal flattening and villous endothelial cell
injury (type 2 and 3 changes). At 1 and 2 hours, the mesenteric vili
showed mild histological changes (type 1 change or villous "tufting")
that included villous shortening, prominence of villous smooth
muscle, disruption of the epithelium, condensation of the lamina
propria, and infiltration of the epithelium by mucosal eosinophils.
Neutrophil infiltration of the mucosa was not a feature of type 1
change. None of these changes were seen in control tissue. Perfusion-
fixation overcomes many immersion-fixation artefacts and we suggest
that villous `tufting` is an early feature of NSAID-induced small
intestinal injury. CONCLUSION; The early and persistent shortening
of villi, possibly by smooth muscle contraction, may attenuate villous
blood flow thereby causing ischaemic injury to the mucosa.

XNFLUENCE OF INTRALUMINAL OXYGEN, GLUCOSE, GLUTAMINE AND
!ETONE BODIES ON ABSORPTION IN SHALL BOWEL OBSTRUCTION
rW Hennioan. P C Malone*. I A Silver* (Introduced by D
Hestabv)l.
Department of Surgery, Charing Cross and Westminster Medical
School, London W6 8RF and Department of Pathology*, Medical
School, Bristol BS8 ITD.

In small bowel obstruction there is a change from net
|absorption to net secretion which may be due to reduction in
mucosal energy supply.

40 male Sprague Dawley rats were anaesthetized with
.subcutaneous pentobarbitone and three 5cm sections of ileum
.were isolated between ties without compromising mesenteric
blood flow. Four solutions were prepared: 5Oih saline or
!saline with 10mM glucose, 5mM glutamine or 10mM
acetoacetate-/hydroxybutyrate mixture (AA & HB) and each
divided into two aliquots. In one aliquot the pO was reduced
below 0.013kPa by bubbling with nitrogen. Bowel segments
were either not injected or injected with 400uL of
oxygenated or de-oxygenated solution. The bowel sections
were excised after 1 hour, weighed, emptied and weighed
again to determine net secretion (positive) or absorption
(negative).

Results (mg, median and ranges):
Control Nitrogenated (N) Aerated (A) p
(empty) 40OuL added 40OuL added A v N

Sal 60 (0/320) -125 -220/+90) -215 -280/-190) 0.04
Gluc 30 0/270) -80 -260/+10 -250 -320/-100) 0.01
Glut 70 10/370) -180 -300/- 11 ) -210 -250/-90) 0.32
AA/HB 57 0/160) -188 -320/-70) -276 -370/-140) 0.04

Absorption from ileum is significantly increased by the
provision of luminal oxygen and energy substrates.

Luminal fluid accumulation in l1eal obstruction may
therefore occur because of a deficit of intraluminal energy
substrates and oxygen. Ileal absorption requires oxygen anq
substrates from not only the ileal blood supply but alsq
from the lumen. Ileum does not obtain oxygen and energ.
substrates in sufficient quantity from the local blood
supply.
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EFFECT OF NON-STEROIDAL ANTI-INFLAMMATORY
DRUGS (NSAIDs) ON INTESTINAL PERMEABILITY IN
FIRST DEGREE RELATIVES OF PATIENTS WITH CROHN'S
DISEASE. L.Pironi. M.Miglioli. D.Vglpani.E.Ruggri. 'F.iglio.
E.Incasa. *L.Omigotti. *L.Barbara. Cattedra di Terapia Medica e
*Istituto di Clinica Medica e Gastroenterologia, Universitd di
Bologna; Iivisione di Medicina Interna e Gastroenterologia, Fornt,
ITALY.

Intestinal permeability can be increased in Crohn's disease, but it is
not yet clear if it is a primary or secondary phenomenon. It has been
demonstrated that NSAIDs induce an increase of intestinal
permeability. In order to evaluate the hypothesis that an enhanced
sensibility to factors increasing intestinal permeability may play a
primary role in the pathogenesis of Crohn's disease, we performed the
lactulose / mannitol test before and after the administration of aspirin
in 16 healthy first degree relatives (R) of patients with Crohn's disease
who had at least another first degree relative affected by IBD and in
16 sex age matched healthy subjects (HS) without family history for
IBD. After an overnight fast subjects drank the test solution (100 ml)
with subsequent 5 hours urines, in two different occasions, at least one
week apart: A) baseline; B) after aspirin (1.2 g at midnight + 1.2 g an
hour before the ingestion of the solution). Urinary concentrations of
the sugars were analyzed by gaschromatography.

Results: baseline urinary excretion of the sugars and baseline
lactulose/mannitol urine excretion ratio (L/M) did not differ between
the groups; after aspirin, the R group had urinary lactulose excretion
and LUM significantly greater than baseline (p<0.005 and p<0.02,
respectively), while no significant differences were observed in the
HS group. The mean (±sem) percentage increase of LIM above
baseline value observed after aspirin was 40±21% in HS and
156±45% in R (p<0.06).

Conclusions: 1) Intestinal permeability of R of patients with
Crohn's disease is more sensitive to NSAIDs than that of HS. 2) The
results suggest that an enhanced small bowel mucosa sensibility to
factors increasing permeability can play a primary role in the
pathogenesis of the disease.

INTERFERON-T BUT NOT PLATELET AGGREGATING FACTOR
INCREASIES PERMEABILITY IN CACO-2 MONOLAYERS. THIS
EFFECT IS NOT BLOCKED BY 5-ASA.
MN Merrett. DP Jewell. John Radcliffe Hospital, Oxford, UK

CaCo-2 monolayers serve as a useful model to assess the effect of
soluble mediators on small intestinal permeability. The aim of this
study was to assess the effect of Interferon-y and PAF on this model.
Interferon-y was studied as it increases permeability in T84 (colonic cell)
monolayers and Platelet Aggregating Factor (PAF) because increased
stool levels have been reported in pouchitis.

CaCo-2 cells were cultured on collagen coated membranes
(Millipore) to mature monolayers at day 5 when 0, 10, 100 or 1000
Units/ml Interferon-y (Wellcome) was added to the basal compartment.
Transepithelial resistance (Rt) and 14C Mannitol flux was assessed at 24
(n=6), 48 (n=6) and 72 (n=6) hours. 10-M 5-ASA (rectal dialysis levels)
was added to the apical ("mucosaln) (n=8) or basal (nserosaln) (n=6)
compartments two days prior and at the time of Interferon-y addition.
Similarly PAF at 5 and 500nmol/L was added to the basal aspect with Rt
and 14C Mannitol flux being assessed at 4 and 24 hours (n=6).

At 72 hours with 100U/ml Interferon-' Rt was reduced from mean =
498, SD = ± 79 WlJm2 to 287 ± 62 W/cm2 (p<0.001) and with 1000U/ml 527±
36 Q/cm2 to 153 ± 89 Wcm2 (p<0.0001). 14C Mannitol flux increased from
control at 72 hou'rs 2.73 ± l.OOpmolIcm2/hr to 3.76 ± 2.62pmolcm2lhr
(p=NS) with 10OUlmI and to 10.06 ± 5.3lpmol/cm2/hr (p<0.005) with
1000U/ml Inteferon-y. LDH levels from both apical and basal
compartments were similar in all groups demonstrating that the effect
of Interferon-7was not due to cytotoxicity.

Addition of apical 5-ASA did not block the Interferon-y induced
changes. 10-2M 5-ASA in the basal compartment was cytotoxic with
macroscopic disruption of the monolayer. PAF did not significantly
alter Rtor 14C Mannitol flux.

In conclusion Interferon-y has direct effects on CaCo-2 cells and may
mediate the increased permeability reported in small bowel
inflammation (eg. pouchitis). This effect of Interferon-y is not blocked by
10M apical 5-ASA.

INCREASED EXPRESSION OF CELL ADHESION
MOLECULES IN POUCHITIS

MN Merrettl. SL Bloom'. NJ Mortensen2 and Jewell DPI.
Department of 1Gastroenterology and 2Surgery, John Radcliffe
Hospital, Oxford, UK.

Interactions between adhesion molecules on leucocytes and their
corresponding ligands on endothelial cells modulate leucocyte entry
into tissues. Increased expression of adhesion molecules is described
in ulcerative colitis (UC) but has not yet been reported in pouchitis.
The aim of this study was to assess the in situ expression of E

selectin (formerly ELAM-1), Intercellular adhesion moleculc-1
(ICAM-1), Vascular cell adhesion molecule-1 (VCAM-1) and CD44 in
the ileal pouch. Cryostat sections from ileal pouch prior to ileostomy
closure (n=10), pouchitis as defined by the St Marks criteria (n=12)
and healthy pouch (n=20) were obtained from patients who had had
restorative proctocolectomy for previous UC. Tissue sections were
stained with monoclonal antibodies to E Selectin, ICAM-1, VCAM
and CD44 (British Biotechnology) using both three stage
immunoperoxidase and avidin biotin techniques.
Ileum prior to closure revealed absent or weak endothelial

expression of E Selectin, ICAM-1 and VCAM-1. Healthy pouch
mucosa with "controlled inflammation" revealed consistent weak
intensity endothelial staining with E Selectin and ICAM-1, however
VCAM- 1 was usually negative. In pouchitis a marked increase in E
Selectin and ICAM- 1 endothelial expression was observed.
Endothelial VCAM-1 expression remained weak in pouchitis although
enhanced staining was seen in lymphoid follicles (dendritic cells).
CD44 was constitutively expressed throughout the lamina propria on
mononuclear cells in ileum prior to ileostomy closure and in healthy
pouches and was increased in pouchitis. There was no specific
endothelial staining with the CD44 antibody.
In conclusion enhanced adhesion molecule expression (particularly

E Selectin and ICAM-1) on endothelium in pouchitis has been
demonstrated. This enhanced expression may facilitate leucocyte
infiltration into pouch mucosa in inflammation. This pattern of
expression is similar to that reported in UC.

THE FREQUENCY OF COELIAC DISEASE IN SOUTH
GLAMORGAN BETWEEN 1981-90

Swift GL. Davies A. Jenkins HR, Clements.DS
Rhodes J, Smith PM
Departments of Child Health and
Gastroenterology, Universitv Hospital of
Wales, Cardiff.

Several areas in the UK have reported a
dramatic fall in the incidence of childhood
Coeliac Disease (CD) over recent years
although it is unclear whether there has
been a concomitant increase in adults.

In order to address this question, the
frequency of new cases of CD was determined
for a 10 year period (1981-90) in patients
resident in South Glamorgan (total
population 402,000, population < 14 years
78,000, total live births 5,700 per year).
Cases of CD were ascertained from hospital
activity data, pathology, dermatology and
dietetic records, general practitioner lists
and the local Coeliac Society. All cases
showed histological evidence of CD and all
satisfied the revised ESPGAN diagnostic
criteria. The frequency of new cases in
childhood (<14 years) remained constant (3
per year) but there was a stepwise increase
in adult CD from 4 per year in 1981 to 10
per year in 1990.

These figures show that contrary to reports
that Coeliac Disease is disappearing, the
frequency of CD has remained constant in
childhood and the incidence in adult life
has more than doubled over a 10 year period
in this region.
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Osteoporosis: a frequent fmding in treated adult coeliac disease. RISK ASSOCIATED WITH TREATMENT BY INDIVIDUAL NONSTEROIDAL
McFarlane X, Bhalla A, Morgan L, Reeves D, Robertson DAF. ANTI-INFLAMMATORY DRUGS

|RoyalUniteHospitl&RoyalNational HospitalforRbewnatDCoMlin Jones, M Langman, D Lawson, R Logan, M Murphy,

Doyases rhBath. Rawlins, M VIessey, P Wainwright, J Weil

Di5ea5es, Ba.thi. From the Universities of Birmingham, Newcastle, Nottingham,

and Oxford, Queen Alexandra Hospital Portsmouth and
Osteoporosis ,and the attendant risk of pathological Royal Infirmary Glasgow.

fracture,occurs in people who achieve a low maximum bone mass
in early adult life, orwholosebone rapidlythereafter.These Patients aged 60 and over admitted to hospitals inIelalleow leo rpe.e Glasgow, Newcastle, Nottingham, Oxford and Portsmouth with
factorsmayoccurIncoelacdisease,andwehavescreened bleeding gastric or duodenal ulcers were questioned about

asymptomatic patients with treated coeliac dsease diagnosed in prior drug intake and about general features of their lives
adult life for osteoporosis. notably their smoking and drinking habits, and past

In SO patients(average age SO years,range 27-68years, illnesses. Cases were matched.wherever possible with two

8men,420paen)s(averaenage yearsurned dual8y-ras controls, each of the same age and sex, one admitted with
8men,42 women) bone density was measured using dual x-ray an acute medical illness, and the other a community control
absorptiometry (Hologic QDR 100) at the hip (cortical bone) and coming from the same general practice as the cases under
lumbar spine (trabecular bone) and the result compared review.
individually withalarge(>2,000) ageandsex matched 416 of 1144 patients with bleeding ulcers [36%] had
population. taken a non aspirin, non steroidal anti-inflammatory drug

Patientswit coe.lac dtmwere more likely to havereduced ENSAID] in the month prior to admission compared with 167
Patients with coeliac disease weremore likely to have reduced of 1127 hospital controls [15%] and 181 of 990 community

bone density at both sites with 21(42%) patients>1 standard controls [18%] unmatched odds ratio for cases compared with
deviation below the mean,and 10(20%)>2standard deviations combined controls = 1.90, 95% ci 2.46-3.48. Five NSAIDs,
below the mean.These parameters equate to a 2x & 4x rik of diclofenac, ibuprofen, indomethacin, naproxen and
fracture.Reducedbonedensitywasfoundovertheetireage piroxicam had been taken on at least fifty occasions by

patients. Odds ratios for these five compared with the
range(27-68), average 49 years. Severely osteoporotic patients combined controls were diclofenac 2.26 (1.60-3.21),

measured serially demonstrate rapid bone density loss(15% per ibuprofen 1.26 (0.95-1.66), indomethacin 3.76 (2.35-6.01),
annum). naproxen 4.12 (2.85-5.95) and piroxicam 4.74 (2.93-7.66).

Reduced bone density is common in adults with coelac There was an overall tendency for high drug dosage to
disease,is likely to cause morbidity in later life,and may be be particularly associated with ulcer bleeding, the odds

peealwtaportinrete.S .ratio comparing high with low dose being (3.11). Non
preventable with appropriate intervention strategies.Screening smokers were if anything more likely to be admitted with

for osteoporosis I worthwhile in coelac disee,wth ahier NSAID associated ulcer bleeding than smokers (odds ratios
yield than other "high risk" groups such as post menopausal 3.70 and 2.24 respectively). Heavy drinking was an
women. independent risk factor for ulcer bleeding.

The data confirm previous suggestions that NSAID
associated ulcer bleeding in older people could be
substantially if not completely prevented by substituting
lower risk NSAIDs for others.

T190 T192

COMPARISON OF TECHNETIUM (Tc) HMPAO WHITE CELL
SCANNING WITH BARIUM RADIOLOGY IN THE ASSESSMENT
OF SMALL BOWEL CROHN'S DISEASE
M J Weldon. A Grundy. S H Saverymuttu. A E AJoseoh. J
Maxwell. (St.George's Hospital Medical School, London.)

The assessment of inflammatory activity is
important in the management of small bowel Crohn's
disease. Our aim was to compare the TcHMPAO scan
assessment of inflammatory activity with analysis of
small bowel meal (SBM) xray features. 28 consecutive
patients with possible small bowel Crohn's disease
were prospectively investigated by both TcHMPAO scan
and SBM within 3 weeks. CRP, ESR and CDAI were
recorded.
TcHMPAO scans were assessed blindly by a radiologist

for the characteristic features of ileal inflammatory
activity. SBMs were separately assessed, blindly, for
the presence of: deep Crohn's ulcers or aphthous ulcers
(suggesting active disease), strictures, or fistulae.
Of 1 3 normal SBMs, 1 2 TcHMPAO scans were negative

and 1 positive, however barium enema revealed ileal
Crohn's ulcers in this patient. (CRP and ESR raised)
15 SBMs were abnormal. 9 patients with deep Crohns

ulcers all had positive scans and raised ESR or CRP, and
CDAI > 1 50. 5 patients with only strictures on SBM all
had positive scans, 4 of whom had raised ESR or CRP.
One with only aphthous ulcers on SBM had a negative
scan, normal ESR and CRP, and had surgery showing
adhesions only.

TcHMPAO is a highly sensitive (94%) and specific
(1 00%) test when compared to radiology In the
detection of active smal 1 bowel Crohn's disease and can
assess the inflammatory component of ileal strictures.

EFFECT OF DIFFERENT FOOD HANDLING ON GASTRIC EMPTYING,
SATIETY AND BLOOD GLUCOSE.
L Benini, G Castellani, F Brighenti, N Pellegrini, C Casi-
raghi, M T Brentegani, S Caliari, A Fioretta, C Sembeni-
ni, M Porrini, F Bonfante, S Pilati, I Vantini. Dept of
Gastroenterology, Univ of Verona at Valeggio sM; DISTAM,
Univ of Milan, Italy.

Only sparse data are available on the effect of food
cooking and handling on gastric emptying and on the meta-
bolic responses to a meal. To study it, 8 healthy volun-
teers (5 males; age 28-41 years) were given 4 different
mixed meals (pasta, tomato, beef meat, olive oil, carrots,
orange, water; 870 Kcal males, 700 females). bleals had the
same caloric distribution among nutrients (47% CHO, 36%
fat, 17% protein), but differed in physical form (intact
or ground), dietary fibre (20 or 4.5 g/1000 Kcal, by using
white or wholemeal bread and pasta and centrifuging or not
vegetables and fruit) and type of cooking (no cooked fat
or pan fried). Meals were as follows: A- ground, fiber
rich, no cooked fat; B- intact, fiber rich, no cooked fat;
C- ground, low fiber, no cooked fat; D- ground, fiber
rich, pan fried. Capillary glucose, hunger and satiety
sensations, and ecographic antral sections during relaxa-
tion and maximal contraction were measured before, soon,
30'and 60' after the meal, and then at hourly intervals.
Maximal sections (MaxS, cm2), incremental areas for the
antral section (AntIA, cm2 *min) and for glucose (GluIA,
mmol*min), best fit extrapulation to the baseline of the
antral section curve (emptying time, ET, min) were evalua-
ted by the Friedman and the t tests for paired data.
Results, x (SEM), and Friedman's significance are shown.
Meal A B C D P

MaxS 15.9 (1.2) 13.0 (0.6) 17.3 (1.0) 17.4 (1.0) .01
AntIA 1400 (274) 864 (171) 1431 (179) 2505 (264) .001
EmpT 226 (18.5) 206 (21.6) 188 (14.9) 317 (24.1) .001
GluIA 178 (20.4) 201 (15.8) 244 (24.5) 142 (36.7) .06

Pan fried meals were emptied more slowly by the sto-
mach, and gave the highest scores for satiety. Non-fried
meals scored as low as the fried one for hunger, but with
a significantly lower satiety score. Fiber depleted meals
induced an greater elevation of the glucose curve and a
lower antral distention. In conclusion, high fiber and
non-cooked fat meals are probably to be recommended.
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DOES GASTRIC ACIDSECR DETINECLLN W ITIAGE N

HEALTHY MEN? PH Katelaris. F Seow. B Lin, J Napoli.
DB Jones. MC Ngu. Gastroenterology Unit, Repatriation General
Hospital, Concord, Sydney, Australia.

Declining gastric acid secretion has been considered a consequence
of ageing but this concept is being re-evaluated as the importance of
H. pylori infection (HP) is recognised. The aim of this study was to
determine the effect of age and the influence of HP, gastritis and
gastric atrophy on serum gastrin concentration and basal (BAO), sham
fed (SAO), maximal (MAO) and peak (PAO) acid output in healthy,
asymptomatic men with no history of gastroduodenal disease.
Young males (mean age 22.9 SEM±0.6yrs; n=22) were compared

with old males (mean age 72.9±1.2yrs; n=28). Fasting serum gastrin
was measured followed by gastric acid secretion studies; pentagastrin
6kg/kg sci was given for determination of MAO and PAO. On a

separate day antral, corpus and fundal biopsies were taken for
histology and HP status (histology, culture and rapid urease test).
HP and associated gastritis were present in 3/22 young and 16/28

old subjects; 10/16 of these old subjects had gastric atrphy. These
subjects had higher serum gastrin levels compared with old subjects
without atrophy and to young subjects, (135.1 SEM±20.5; 83.8±6.0;
77.2±4.9 ng/l. ANOVA p<0.001). Subjects with HP had higher
gastrin levels than those without HP, overall (116.2±12.3; 75.5±3.9
ng/l; t-test p<0.001), and in subjects without atrophy (95.1±8.9;
75.5±3.9 ng/l; p<0.03). In subjects without HP, gastrin levels did

not differ with age (old 77.8±7.3, young 74.2±4.5 ng/l). Acid
output (mmol/hr) in subjects with gastric atrophy was lower than in
other subjects (BAO: 3.1±1.0; 5.1±0.7 p=NS; SAO: 5.7±1.5;
9.1±0.7 p<0.05; MAO: 19.4±4.4; 31.0+1.8 p<0.01; PAO:
25.9±5.8; 42.7±2.7 p<0.01). However, acid secretion in old
subjects without atrophy was not different to young subjects,
irrespective of HP status.

In healthy old males without gastric atrophy, gastric acid secretion
is preserved and is independent of HP status. Decreased acid output is
related to gastric atrophy. Raised serum gastrin is related
independently to both gastric atrophy and HP.

T194

RESTITUTION OF MAMMALIAN GASTRIC MUCOSA IN VITRO
DOES NOT OCCUR AFTER SALINE INJURY
PC Hale. D C Hanley. A Hanby. PH Rowe & R C Mason
Departments of Surgery and Histopathology, Guy's Hospital, London

Previous studies have demonstrated in vitro restitution of gastric
mucosa but have generally used amphibian rather than mammalian
models. A pilot investigation suggested that restitution might occur in
rat gastric mucosa in vitro'.

In this study Ussing chambered rat gastric mucosa( n=10) was
exposed to 0.75M NaCI for 10 minutes and exhibited an immediate fall
in Potential Difference (mV±SEM) from baseline values of -26.37±1.99
to -0.65±0.53 p<0.01 versus controls). Resistance (ohm/sq cm ±SEM)
fell from 77.50±4.74 to 23.50±2.36 (p<0.01). After 10 minutes the
luminal solution was replaced and the tissues were allowed to recover

for 90 minutes. Potential difference and resistance returned to control
values (no statistical difference).
Pre injury histamine stimulated mean acid secretion of 18.98 pEq/sq

cm/ hi (n=5) recovered immediately to 18.61 (no statistical difference).
Histological evaluation of the tissues after saline exposure (n=5) and at

90 minutes (n=10) by light and scanning electron microscopy revealed
no evidence of superficial injury or of epithelial restitution. More severe

saline injury was not accompanied by electrical recovery and produced
dose dependent reduction of acid secretion and histological damage
with no restitution.

Electrical recovery after saline injury to in vitro mammalian gastric
mucosa is not accompanied by epithelial restitution.
1. Li J, Hanley DC, Mason RC, Rowe PH, McColl I. Restitution of rat

gastric mucosa in vitro. Gut 1989 30: A1450.

THE QUANTITATIVE DETERMINATION OF HUMAN ANDROGEN RECEPTOR
EXPRESSION IN GASTRIC MUCOSAL BIOPSIES By THE POLYMERASE
CHAIN REACTION. AP Stubbs, JL Engelman, JIH Walker+,
GM Murphy and ML Wilkinson. Gastroenterology Unit and
Wellcome Research Laboratory for Molecular Genetics, Div.
of Biochemistry+, UMDS of Guy's and St Thomas' Hospitals,
Guy's Campus, London SEl 9RT.

Estrogens have been linked with the growth of gastric
tumours which are usually estrogen receptor (ER) and
progesterone receptor positive. In contrast, ER positive
gastric tumour samples are rarely androgen receptor (AR)
positive. However, assay sensitivity and receptor lability
present major problems in this field, and the role of AR in
normal as well as neoplastic gastric mucosa has not been
adequately assessed. We therefore used the polymerase
chain reaction (PCR) to measure, for the first time, AR
expression in gastric mucosal biopsies obtained at
endoscopy (n=6) using beta-actin as a control gene, and
verifying the 283 bp PCR-AR fragment by sequence analysis
using the fmolTM Sequencing System (Promega Corp., UK).
RESULTS: Beta-actin was expressed within a narrow range of
values in all gastric biopsies (37.4±3.15 AUC; n=6). The
expression of AR was highly variable (11.7±4.9 AUC; n=5)
(males - ND, 2.36, 2.31 AUC; females - 6.78, 21.8, 25.0 AUQ
an this was reflected in the AR:beta-actin ratio (0.3±0.12;
n=5) (males - ND, 0.05, 0.1; females - 0.117, 0.51, 0.66).
The PCR-AR product showed 100% homology with the published
AR sequence (Govindin et al, 1990) from which the primers
for AR were determined. CONCLUSIONS: (1) Quantitation of
AR in tissues can be determined using this technique
because of the simultaneous amplification of the ubiquitous
beta-actin gene. (2) This method has a greater sensitivity
for AR thanthe previous (ligand binding) techniques.
(3) The precise significance of AR expression with respect
to adaptive or neoplastic growth remains to be determined,
but levels in normal gastric mucosa appear to be higher in
females.

THE SUSCEPTIBILITY OF THE PORTALLY HYPERTENSIVE
GASTRIC MUCOSA TO INJURY FOLLOWING HAEMORRHAGIC
SHOCK AND REPERFUSION
JD Greig. WJ Anaerson. JD Geraghty and DC Carter
University Department of Surgery, Royal
Infirmary of Edinburgh, Edinburgh.

Erosive gastritis is a common endoscopic
finding in portally hypertensive patients with
upper gastrointestinal haemorrhage, but the
aetiology remains unclear. As some experimental
studies suggest that the gastric mucosa in
portal hypertension has increased susceptibility
to drug-induced injury, we hypothesised that it
may also be more vulnerable to damage during
haemorrhagic shock and reperfusion. Groups of 6
rats were studied, either 3 or 14 days following
graded portal vein ligation (PVL) or sham-
operation (SOC). Under halothane anaesthesia
and following administration of 0.15M HC1 acid
by gavage, animals were subjected to
haemorrhagic shock by maintaining mean arterial
pressure <35mmHG for 30 minutes. Withdrawn
blood was reinfused and animals sacrificed 10
minutes later. Gastric mucosal lesions were
scored on the basis of area and severity.
Corpus injury scores were significantly higher
(p<0.01, two-way ANOVA) on day 3 compared to day
14 but there was no significant difference in
injury scores between PVL or sham-operated
animals at either time interval (Table).
Detailed histological examination demonstrated
significant gradation of injury from proximal to
distal corpus in all groups (p<0.01).
Table:
mean (SEN) 3 DY GRPS 14 DY GRS

PVL SOC PVL SOC
Lesion Score 159(15) 225(16) 109(29) 111(4)
MPP(mmHg) 17.6(1.3) 7.8(0.1) 12(0.3) 8.8(0.4)

Portal hypertension does not increase gastric
mucosal susceptibility to injury during
haemorrhagic shock and reperfusion but regional
differences in susceptibility exist.
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GASTRIC MUCOSAL BLOOD FLOW IN PORTAL
HYPERTENSION FOLLOWING HAEMORRHAGIC SHOCK AND
REPERFUSION
JD Greia WJ Angerson. JG Geraahty. DC Carter
University Department of Surgery, Royal
Infirmary, Edinburgh.

The aetiology of gastric erosions in portal
hypertension is unclear. We examined the
hypotheses that portal hypertension (a)
predisposes gastroduodenal mucosa to shock-
reperfusion injury, (b) inhibits recovery of
mucosal perfusion after haemorrhagic shock.
Groups of 6-8 anaesthetised rats, 14 days after
graded portal vein ligation (PVL) or sham-
operation (SOC), were subjected to haemorrhagic
shock for 30 mins and reinfusion of shed blood.
Gastric mucosal injuries were assessed
quantitatively. In separate animals, regional
g stroduodenal blood flow was measured using the

C-iodoantipyrine quantitative autoradiographic
technique under baseline conditions and after
shock-reperfusion. Results are expressed as
means (± SEM). Gastric mucosal injury scores in
PVL and SOC rats were similar: 109 (29) vs 111
(40). Baseline mucosal blood flow was equal or
(in antral mucosa) increased in PVL relative to
SOC animals. Although gastric mucosal blood
flow was uniform in PVL and SOC animals, there
was a significant gradation in injury from
proximal to distal corpus (p<0.01).
Table:Regional mucosal perfusion (ml.100 min'1

Baseline Reperfusion
Corpus Antrum Duodenum Corpus Antrum Duodenum

PVL 55(7)*108(7) 226(33) 70(21) 173(51)*210(27)
SOC 44(3) 67(8) 197( 5) 39(11) 101(16)^110(28)
*p<0.05, PVL vs SOC; ^p<0.05, reperfusion vs
baseline

In conclusion, portal hypertension does not
exacerbate mucosal injuries or impair mucosal
blood flow in this model. The relative
susceptibility of proximal corpus is not
determined by local mucosal blood flow.

T198

CELL-MATRIX NTERACTIONS IN GASTRIC CARCINOMA.
Y. D. Ramkissool, J. Widing2. R. del Buono2. M. I. Filipel. P. A.

HAu12.
1 Department of Histopathology, UMDS, Guy's Hospital, London Bridge SEI 9RT.
2 Depanment of Histopathology, UMDS, St Thomas's Hospital, Lambeth Palace
Road, London SEI 7EH.

Given the importance of extracellular matrix (ECM) in mesenchymal-
induced epithelial morphogenesis and differentiation, we have
investigated the biological and pathological implications of ECM
glycoproteins, (fibronectin, tenascin and laminin), and the integrin
receptors c2P1, a3P1 and cr6131 in both normal and neoplastic gastric
tissue. An up-regulation of two isoforms (A and B) of fibronectin as
well as tenascin was seen in tumour associated matrix, compared to
normal tissue. Enhanced expression of a integrin chains in

well/moderately differentiated tumours was seen compared to poorly
differentiated carcinomas (at2, p=0.002; a3, p=0.013; ar6, p=0.0012),
regardless of tumour type (diffuse or intestinal). Cell adhesion assays
revealed that the ability of gastric carcinoma cell lines to interact with
matrix components was related to their degree of differentiation. In
addition, two poorly differentiated cell lines showed a down-regulation
of the at2 and ca6 chains, respectively. These data suggest the concept
that architectural and cytological differentiation in gastric carcinoma
relates to altered patterns of expression of matrix glycoproteins and
ECM receptors; and the traditional Lauren classification seems to reflect
these differences in cell-matrix interactions. Differing patterns of
expression of those molecules involved in cell-matrix interactions may
prove to be a more objective and biologically more relevant method of
classifying gastric cancer.

FREE RADICAL MEDIATED ISCHAEMIA/REPERFUSION
INJURY OF THE PORTAL HYPERTENSIVE GASTRIC MUCOSA
JD Greig. WJ Angerson. J Geraahtv DC Carter
University Department of Surgery, Royal
Infirmary, Edinburgh.

Following hhemorrhagic shock, tissue injury
initiated during ischaemia is exacerbated by
free radicals during reperfusion. Advantages of
blood volume restitution following shock in
portal hypertension may be offset paradoxically
by inducing reperfusion gastric mucosal injury.
Anaesthetised rats, 14 days after graded portal
vein ligation, were subjected to haemorrhagic
shock for 30 minutes and in half the groups,
reinfusion of shed blood. Gastric mucosal
injuries were assessed macroscopically and
histologically. Allopurinol was administered by
gavage and superoxide dismutase (SOD) by
infusion. Results were analysed by two-way
ANOVA (Table). In control groups, reperfusion
significantly increased macroscopic bleeding but
little influenced depth of mucosal injury.
Reduction in histological injury caused by
allopurinol and SOD occurred during ischaemia
and both reduced macroscopic bleeding on
reperfusion.
Table: Gastric mucosal injury scores

Macroscopic Histological
GROUP Score Score
Ischaemia Allopurinol 41(11) 127(22)
Ischaemic Control *87( 6) +202(19)
Reperfusion Allopurinol 110(33) 112(17)
Reperfusion Control 253(13) 209(11)
Ischaemia SOD 62( 6) 170(18)
Ischaemia Control *65(13) 221(22)
Reperfusion SOD 51(14) 78(16)
Reperfusion Control 172(19) 171(24)
Means (±SEM; *p<0.01, ischaemia vs reperfusion;
+ ns, ischaemia vs reperfusion.

Oxygen-derived free radicals are involved in
the pathogenesis of gastric erosions in portal
hypertension, particularly during ischaemia.

GROWTH REGULATORY PEPTIDES IN PRECURSOR LESIONS OF
ASTRIC CARCJNOMA 2 3
1M. Osborn, MI Filipe, W Gullick, J Jankowski
2UMDS Guy's Campus, St. T'iomas's Street, London UK
ICRF3Onncology Group, Hammersmith Hospital, London UK

and Histopathology Unit, ICRF, London UK.

Epidermal growth factor (EGF), transforming growth
factor alpha (TGFalpha) and their receptor Epidermal
Growth Factor Receptor (EGFR) appear to have a role in
proliferation and oncogenesis of gastrointestinal mucosa.

We assessed expression of these peptides and their
receptor in mucosa adjacent to: i) Early (EGC=16) and ii)
Advanced Gastric Carcinoma (AGC=9) and in iii) non-cancer
controls (n=14). Tissue samples from each of these areas
included: i) 'normal' mucosa (18), hyperplasia (17),
Intestinal Metaplasia (IM 29), Dysplasia (14); ii)
'normal' mucosa (7), hyperplasia (2), IM (5), dysplasia
(5); iii) normal mucosa (14), IM (3).
Imunohistochemistry was applied to archival material.
Expression of peptide was assessed by semi-quantitative
scoring for intensity and extent of staining, position in
gland and coexpression of EGF or TGF alpha and EGFR.

The expression of TGF alpha, EGF, EGFR both in
intensity, extent and involvement of gland area increased
in precursor lesions (no difference between Early and
Advanced Carcinoma fields was seen) compared with their
counterparts in normal controls. High grade dysplasia had
higher expression of all peptides compared to low grade
dysplasia. Higher expression of all peptides was found in
'normal' adjacent to carcinomas compared to normal
controls (p=0.001). Co-expression of EGFR/TGF alpha was
stronger and more frequent in all lesions than EGFR/EGF.
50% of normal controls show a weak EGFR/TGF alpha
coexpression.

In-conclusion, the coexpression of EGFR/TGF alpha in
normal gastric mucosa indicate a potential autocrine
regulatory mechanism and its increased expression in
precancer stages suggest aberrant autocrine loop which
may play a role in malignant transformation. Moreover the
increased expression of these peptides in 'normal' mucosa
adjacent to carcinomas also suggests a field or
multifocal origin of premalignancy.
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FREE BILE ACIDS ARE CYTOTOXIC TO CACO-2
CELLS AT LEVELS ASSAYED IN ILEAL POUCH
DIALYSATE

MN Merrettl. RW Owen2. HR Daltonl. NJ MortenSen2 and UP
Jewelll.
John Radcliffe Hospital, Oxfordl and Division of Biotechnology,
Porton Downs2, UK.

We have previously reported that ileal pouch dialysate is cytotoxic to
1-407 and HT-29 cells and that limited characterization suggested that
bile acid(s) may be responsible (Gut W13, October 1991). The aim of
this study was to test the hypothesis that bile acids are cytotoxic to
epithelial cells..
Eight patients (not on antibiotics) with ileal pouches performed for

ulcerative colitis (UC) were dialysed in vivo as previously discribed.
'The effect of serial dilutions of dialysate (pH corrected to 7.4) on
CaCo-2 cells (colon cancer line with small intestinal epithelial feates)
was assessed. Pouch dialysate inhibited the spontaneous proliferation
of CaCo-2 cells (assessed by 3H thymidine incorporation) in a dose-
dependent fashion (ANOVA p<0.0001). Furthermore 5tchromium
release cytotoxic assays showed that serial dilutions of pouch dialysate
were cytotoxic to CaCo-2 cells (ANOVA p<0.0001). This effect was
also dose-dependent probably accounting for the antiproliferative effect
of pouch dialysate.
High performance liquid chromatography of pouch dialysate revealed

negligible levels of bile acid amidates. Gas liquid chromatography
however detected significant levels of free bile acids (FBA mean 0.29
range 0.02 - 0.69mg/ml). There was considerable variation in FBA
composition amongst individual pouch dialysates. Deoxycholic acid >
Chenodeoxycholic acid > Cholic acid were significantly cytotoxic
(p<0.01) to CaCo-2 cells at 50% of maximal levels assayed in
dialysate. Lithocholic acid at levels present in the dialysate was not
cytotoxic to CaCo-2 cells.

In conclusion FBA's present in ileal pouch dialysate are cytotoxic to
CaCo-2 cells. In vivo this epithelial toxicity may account for the
villous shortening and crypt elongation seen in mature pouch
epithelium.

T202

THE EFFECT ON LYMPHNODE STATUS OF TRIPLE
LEVELLNG AND IMMUNOHISTOCHEMISTRY WITH CAM 5.2

ON NODE NEGATIVE COLORECTAL CARCINOMAS
A.G.Nicholson. C.G.Marks and MG.Cook

Deparments ofHistopathology and Surgery, Royal Surrey County
Hospital, Guildford, Surrey, GU2 SXX.

We have assessed whether immunohistochemistry with CAM 5.2 and
triple levelling oflymph nodes, techniques routinely available within most
district general hospitals, would increase the accuracy in operative
staging of colorecta carcinomas. Prognosis in colorectal carcinomas is
known to be directly related to lymph node status. Xylene clearance of
pericolic fat increases both the number oflymph nodes recovered and the
accuracy of staging. Recent 'literature has argued over the benefit of
immunohistochemistry on node negative carcinomas but the significance
of results remains unclear. In this paper, we have taken 33 cases of
Dukes' A and B carcinomas and in addition, levelled each lymph node
block three times at 75 micrometer intervals to determine whether this
more economic technique would prove as, or more effective. Cases were
taken from 1984 to 1986 in order to assess 5 year survival should any
change in staging result. Pericolic fat from all specimens had been fixed in
10%/o formal saline, dehydrated in alcohol and then cleared in xylene. This
did not alter staining characteristics with CAM 5.2.

542 nodes were examined, average per case 16.4 (range 5-37) and none
showed metastatic tumour on triple levelling. In 6 cases, there was
positive staining of individual cells in the subcapsular and paracortical
sinuses with CAM 5.2 but all these cells appeared cytologically benign
and differed from the carcinoma cells within respective tumours. These
are interpreted as either lymphatic drainage of degenerate benign
epithelial cells or possibly macrophages having phagocytosed
cytokeratins.

Our conclusion is that these techniques are not of value in increasing the
accuracy in operative staging of colorectal carcinomas.

TRANSRECTAL ULTRASOUND (TRUS) SURVEILLANCE OF
ENDOCAVITARY RADIATION (RT 50) TREATED RECTAL
CANCER
C J de Gara. G Harpur. W North. P Knight. V Basrur (introduced by R
Hunt). Dept of Surgery McMaster University and The Hamilton
Regional Cancer Centre, Hamilton, Ontario, Canada L8N 3Z5

Early rectal cancer can be treated successfiully with RT 50. TRUS
achieves a better than 95% accuracy in the staging of such cancers. The
value ofTRUS in the follow up of patients treated with RT 50 for
exophytic, < 5cm, moderately or well differentiated rectal
adenocarcinomas < 12cm from the anal verge has not been previously
assessed.
Between 1979 and 1991 79 patients (68+13yrs, range 37 - 99yrs,

29% > 75yrs) have been treated with RT 50 (92% for cure). 5% have
been lost to follow up. To the present 74% of patients were cured.
Crude survival was 64% with 7% alive with disease, 23% died disease
free and 22% died of disease. Average time to death was 37+22
(median 28) months with 21+13 (median 19) months to tumour
recurrence.
TRUS (37) was carried out in 30 patients. Clinical findings (digital,

sigmoidoscopic and histology) were compared with the radiologist's
interpretations. Using a 2 X 2 table accepting clinical findings as the
"Gold Standard' the sensitivity ofTRUS was 71%, the specificity 61%,
the positive predictive value 53%, the negative predictive value 78%
with an accuracy of65%.
We conclude that while TRUS is highly accurate in the pre-treatment

staging of rectal cancers its value in the routine follow up ofRT 50
treated patients is questionable.

PARADOXICAL PUBORECTALIS CONTRACTION IS COMMON IN
MULTIPLE SCLEROSIS PATIENTS WITH CONSTIPATION---A
MANIFESTATION OF MULTIPLE SCLEROSIS? YW Chia. KP
Gill. AD Forti. MM Henry. PJ Shorvon. Departments
of Surgery and Radiology, Central Middlesex
Hospital, London.

Constipation is a common clinical complaint
in patients with multiple sclerosis(MS). The aim
of this study was to investigate possible
pathophysiological mechanisms and aetiology for
this problem.

Method: 10 patients with clinically definite
MS and constipation were studied(9 female, mean
age 44). 10 patients without MS with normal
anorectal function were studied as control(9
female, mean age 35). All patients underwent
anorectal physiology studies to record resting(RP)
and maximal voluntary contraction(VCP) anal
pressures, anal(AS) and rectal(RS) threshold
mucosal electrosensitivity, right(RPTNML) and
left(LPTNML) pudendal latencies and single fibre
density(SFD). Evacuating proctography was done in
all patients with MS.

Reraejlt: Comparison of the anorectal physiology
studies between the MS patients and Control were
as follows(mean+SEM): RP 75+6.5 Vs 103+8.9cmH20
(P=0.02); VCP 56+13 Vs 120+21.8cmH20 (P=0.02);
AS 5.96+0.65 Vs 4.59+0.52mA (P=0.12); RS 23.5+4
Vs 17.6+2.1 (P=0.23); RPTNML 2.4+0.2 Vs
2.15+0.1msec (P=0.285); LPTNML 2.36+0.14 Vs
1.99+0.14msec (P=0.08); SFD 1.67+0.12 Vs 1.54+0.05
(P=0.32). Evacuating proctography of the MS
patients: 4 patients had paradoxical puborectalis
contraction wheh straining to defaecate; 4 had
incomplete puborectalis relaxation and 2 had
normal puborectalis relaxation.

Conclusion: Patadoxical puborectalis
contraction is common in MS patients with
constipation. As a group, these patients do not
have any evidence of peripheral neuropathy
suggesting that the central neurologic disorder
of this disease as a cause for this problem.
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THE ALTERNATIVE METHOD: OPPORTUNISTIC FLEXIBLE
SIGMOIDOSCOPY SCREENING FOR COLORECTAL NEOPLASIA
M.J.Weldon. A.GrammatoDoulos. M.Papakonstantinou.
K.Karoutsos. C Newton.J DMaxwel 1 (St George's Hospital
Medical School, London. Blue Cross Hospital, Athens.)

Early detection and removal of colorectal
adenomata may prevent the development of some
colorectal cancers (CRC). Faecal occult blood testing Is
a relatively insensitive method of adenoma detection.
The aim of this study was to evaluate the feasibility
and yield of opportunistic f lexible sigmoidoscopy (OFS)
offered to patients aged between 50 and 79 attending
for diagnostic gastroscopy with upper Gi symptoms.
227 patients were offered OFS ( 125 from London, 102

from Athens). Mean age 62 (50-79). 215 (95%) patients
agreed. 7% of patients had a first degree relative with
CRC. Patients with a primary indication for
sigmoidoscopy were excluded. Bowel preparation using
a single phosphate enema was adequate in 82%. Results
of OFS were; normal 65%, polyp 20%, and diverticular
disease 15%. Adenomas (14 tubular, 5 tubulovillous)
were found in 19 patients (9%), none of whom had a
family history of CRC. Mean adenoma size was 1.1cm
( S.E.M 0. 1 4). A large adenoma (> 1 cm) was present in 7%.
No cancers were found. Mean time taken was 7 mins.
66% of.patients experienced no discomfort, 27% mild
and 6% moderate discomfort in whom extra sedation
was required. No significant differences in any of the
above parameters were observed between London and
Athens.
OFS at the time of gastroscopy is feasible, with both

higher patient compliance and yield in^,detection of
colorectal adenomata than reported for population FOB
screening.

EXPRESSION OF"COLONIC DIFFERENTIATION ANTIGENS" IN
ILEAL POUCH MUCOSA.
A.P. Campbell. M.N. Merrett. M. Kettlewell. N.J. Mortensen. D.P.
Jewell. Nuffield Department of Pathology and Bacteriology, John
Radcliffe Hospital and Gastroenterology Unit, the Radcliffe Infirmary,
Oxford.

The acquisition of colonic type characteristics by ileal pouch
mucosa is well recognised. However complete colonic metaplasia
does not occur as some small intestinal characteristics such as
disaccharidase activity are retained by the pouch mucosa. The aim
of this study was to further investigate the degree of colonic
metaplasia in pouch mucosa using a panel of 5 antibodies which
recognise components of the two major epithelial cell types in the
colorectum: goblet and columnar cells.
Pouch biopsies were assessed from 33 patients. 8 were taken

prior to and 25 following (8 weeks to 8 years) ileostomy closure.
Normal terminal ileum and normal colon obtained from resections
for carcinoma were used as controls. Immunohistochemistry was
carried out with the PR antibodies 4D4, 5D5, 1A3, 3A5 and 4D1.
PR4D4, 5D5, 3A5 and 4D1 react with constituents of mucus
glycoproteins. In the case of PR3A5 this is a colon specific form of
0-acetyl sialic acid. PR1A3 reacts with columnar cells.

All biopsies and controls were strongly positive with antibodies
PR4D4 and 5D5. Normal colon also showed strong positive staining
with PR1A3, 3A5 and 4D1. Normal terminal ileum was weakly
positive with PR1A3 and 4D1 but was completely negative with
PR3A5. 62% of preclosure and 64% of postclosure biopsies
showed an increased intensity of staining with PR1A3. All
preclosure biopsies were negative with PR3A5 but 68% of
postclosure biopsies showed variable degrees of positivity with this
antibody. 37% of preclosure and 68% of postclosure biopsies
showed increased numbers of goblet cells staining with PR4D1.

In conclusion, staining with a panel of antibodies against "colonic
differentiation antigens" shows incomplete colonic metaplasia with
some but not all goblet cells producing colonic type mucus. These
changes occur after ileostomy closure. Changes in intensity of
staining with an antibody against columnar cells suggest that
metaplastic changes may also occur in these, possibly prior to
ileostomy closure.

POPULATION SCREENING FOR COLORECTAI CARCINOMA UISING A
FAECAL ALBUJMIN TE.ST

M.HE Robirson1 WM Thomas, K Bos tock,_ ?'iM1arkeler,D lardesas tle

I)epartmeret of Uiorger,Uni&xrsit lHospital, Nottingham

Fae .al occult lblood te'ts are hbeing ext ejisis. l

etxc\ludt.ed in screenling for colorectal cancer. However
bleedinig fr:an c:oIonic neoplasms is i,ttermitl entt aind the
volume variable, there being substantial overlap with
'pily'siologit;" lossfes. AAbunUii, ais t.he itiost dbUndant

piisma protein may be tised as a marker of blood loss.
However its relatively small Imu If'lilar weight may meaii that
it is debtectable at higher concentration in situations of
issoe damage. Thomas buts retentlI described aC highly

significant difference bet.ween the mtean fdecal albumin
.:ouceif ratioris in 38 p,atients with cledn colons coompared to
38 with asvymptomatic colorectal cancer using a RID
technique. This study aimed to compare the positive rate
adid yield of a faecal albumin test with a widely evaluated
fuecal occult blood test in ani average risk population.

An immunological faecal albumlin test, BM Test Colon
Albuntin (Boehririger Marrnhtein), and Haemoc:ult (Roluc Pharma)
test was sent to 1427 asymptomatic subjects aged 50-75 from
a sinigle general practice. Of 1380 receiving tests, 479
(34.8%) satisfactorily completed both, 47 of whom had a
positive test (41 Albumin positive (8.5X), 9 (1.9%)
Haemoccult positive). Investigation is complete in 27
Albumin positive patients revealing a stage A rectal cancer

(Haemoccult negative) and 13 adenomas in 10 patients, 4 >
1 cm. Of 8 fully. evaluated patients with a positive
Haemoccult test, 4 were found to have an adenoma, 2 > 1 cm.

The positive pr-edictive vdlues for neoplasms > 1 cm are
18.5% for BM Test Colon Albumin and 25.0% for Haemoccult
while the specificity for the former is 96.6% compared to
99.1%.

While this immunological albumin test has been shown to
detect asymptomatic colorectal neoplasia, its high positive
rate may make it more suitable as a test for groups at
especially high risk of colorectal cancer.

FLEXIBLE SIGflOIDOSCOPIC SCREENING IS APPROPRIATE FOR
INDIVIDUALS AT RISK OF FAIILIAL COLORECTAL CANCER
L n HUNT. N C ARIITAGE AND J D HARDCASTLE
Department of Surgery, University Hospital,
Nottingham. NG7 2UH

Individuals with Hereditary Non Polyposis
Colorectal Cancer tend to develop right sided
neoplasms. It is often assumed that the same applies
to individuals with a family history (FH) of
colorectal cancer (CRC). There is debate as to
whether such individuals should be screened by
colonoscopy. We reviewed 718 patients with
colorectal cancer who fell into three groups:

1. First degree family history of cancer (n=113)
2. First degree family history of CRC (n=63)
3. No family history of cancer (n=531)
(11 unclassified)

NO F.H. F.H. CRC F.H. CR

RECTUII 234 (44%) 25 (39%) 51 (44%)
LEFT COLON 171 (32%) 27 (42%) 44 (38%)
RIGHT COLON 130 (24%) 12 (19%) 21 (18%)
SYNCHRONOUS 3 (2.5%) 1 (1.5%) 4 (0.75%)

There is no statistically significant difference
in tumour site between the three groups (chisq=4.859
df=4). When patients with two or more relatives with
colorectal cancer (n=18) or two or more relatives
with intra-abdominal malignancy (n=28) are considered
there remains no difference. In Group 1, 12 lesions
(19%) were beyond the reach of the flexible
sigmoidoscope. Of these, 3 patients also had distal
neoplasia and would therefore have gone on to have
colonoscopy. Potentially 55 patients (87.5%) who
would have had their cancer detected by flexible
sigmoidoscopy.

First degree relatives of colorectal cancer
patients can therefore reasonably be screened by
flexible siguoidoscopy reserving colonoscopy for
individuals with a dominant pedigree.
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DOMICILIARY ENEMAS FOR OUTPATIENT SIGMOIDOSCOPY
Asha SenaratL MR Thomnson
St Mary's Hospital, Portsmouth.

Flexible sigmoidoscopy examines 40 cm more colon
than a rigid sigmoidoscope. Its universal
acceptance has been hindered by the lack of
facilities available in clinics to give enemas. As a
result we have performed outpatient flexible
sigmoidoscopy on the unprepared bowel for many
years. Although views are sometimes excellent they
may be poor. This randomised controlled trial
compares the effect of an enema administered at
home to no preparation on the views obtained at
flexible sigmoidoscopy.
Patients 118 patients were entered. There were 52
men and 66 women with a mean age of 53 years. 58
patients were sent an enema with instructions on
its use and an explanatory letter prior to
attending out patients. 60 patients received an
explanatory letter only. 10 patients sent letters
and/or enemas did not attend the clinic.
Results 94% of patients sent enemas used them. The
overall percentage view of mucosa seen on flexible
sigmoidoscopy after an enema was 85% and without
an enema was 74% (p<0.02). The mean length of colon
examined both with and without an enema was 52 cm.
In the enema group the full distance could not be
reached due to faeces in 15% and without an enema
in 35% (p<0.02). 74% of patients found the enema
easy to use. There were no complications and 4
patients had minima] soiling. In those who were not
sent an enema 82% said they would have been willing
to use one at home had it been sent.

Use of an enema at home prior to attending an
outpatient clinic is both acceptable to the patients
and safe. The views obtained are more satisfactory
than without preparation and thexefore is likely to
enhance the diagnostic yield of the examination. We
recommrend that this be the normal practice prior to
outpatient flexible sigmoidoscopy.

T210

FORMALIN TREATMENT FOR HAEMORRHAGIC RADIATION
PROCTITIS
Seow-ChonE.aF Eu KW, HQ YH, Tay5SK, Goh HS
Department of Colorectal Surgery, Singapore General Hospital

Eight patients (7 females, 1 male) with haemorrhagic
radiation proctitis were treated with endoluminal formalin.
The technique used ensured minimal contact with formalin.
Median age was 68 years (range 42-73 years). Seven patients
had had cancer of the uterine cervix and one patient cancer
of the prostate treated with radiotherapy at a median time
of 30 months (range 9-46 months) previously. The median
duration of time of symptomatic rectal haemorrhage before
formalin therapy was 8 months (range 1-12 months). The
median number of units of blood transfused previously per
patient was 4 (range 2-32).

Results: Time taken for formalin therapy was 20 minutes
(range 10-70 minutes). One patient required repeat formalin
application at two weeks. Bleeding ceased immediately in
seven patients after formalin treatment. No further bleeding
was noted nor was any blood transfusion needed at follow up
at 4 months (range 1-6 months).

Conclusion: Formalin therapy is a simple, cheap and
effective treatment for haemorrhagic radiation proctitis.

Coeliac disease F211-F214
F211

COELIAC DISEASE AND T-CELL RECEPTOR V-
BETA GENE USAGE

SA Rose'. CJ Smart2. F Lancaster1. LK Trejdosiewicz2.
PD Howdle2. AW Boylston'

'Academic Unit of Pathology, Dept. of Clinical Medicine,
University of Leeds, LEEDS LS2 9JT, United Kingdom

2Academic Unit of Medicine, St. James's University
Hospital, LEEDS LS9 7IT, United Kingdom

Coeliac disease may represent a human example of
a phenomenon where the repertoire of T-cell antigen
receptor (TCR) variable region used by lymphocytes is
frequently restricted to one or a few gene families. This
occurs when the immune system responds to a particular
protein restricted by a single MHC molecule. Coeliac
disease occurs in individuals expressing one particular
combination ofHLA-DQ a and p chains, and is triggered
by the cereal protein gluten.

Using the Polymerase Chain Reaction (PCR), we
have analyzed the TCR variable region beta gene (VP)
family iepertoire used by intra-epithelial lymphocytes
(IEL), and lamina propria lymphocytes (LPL) obtained
from the small bowel biopsies from 10 untreated and 4
treated coeliac disease patients and 5 non-coeliac control
individuals. Using over 20 gene family specific primers,
increased expression has been found in the IEL from
untreated individuals of one V,8 family. Two other VP
families also showed increased expression in some, but
not all, untreated patients.

These results suggest that there is restricted VP
gene usage in coeliac disease and have important
pathogenetic and therapeutic implications.

F212

CD3 AND y6 LYMPHOCYTE RESPONSES TO SHORT-TERM
RECTAL CHALLENGE IN GLUTEN-SENSiTIVE (GS) SUBJECTS.
A.Ensari. S.Morgan. K.J.Moriart. M.N.Marsh. UniversityDepartment
of Medicine, Hope Hospital, Salford M6 8HD, U.K.

In previous studies, it has been shown that rectal mucosa in GS
responds to antigen (gluten)-specific challenge with a biphasic
inflammatory response, and a 6-12h peak in CD8 intra-epithelial (TEL)
lymphocytes. In GS jejunum, chronic gluten exposure also seems to
evoke a rise in TCR Wy81 IEL: we therefore asked whether a similar
phenomenon occurs in GS rectum, and attempted to evaluate its
diagnostic potential. Methods: 8 untreated and 10 treated GS subjects,
and 5 disease-control (DC) subjects were challenged locally with 6g a-
gliadin. Mucosae were obtained before and 4h post-challenge and snap
frozen in liquid N2-cooled isopentane, sectioned at -a5sm in a cryostat:
an indirect, paired immunoperoxidase technique was employed to
demonstrate CD3+, 'yb+, CD15+, IL-2R+ and HLA-DR+ cells, which
were quantd in absolute terms with respect to a test area of l0'm2
muscularis mucosae. Sera were analysed for anti-a-gliadin antibody (IgA
and IgG) and soluble IL-2R material by ELISA at 0, 2 and 4h post-
challenge. Results: There was a significant rise in CD3+ IEL (but not
CDY3 LP lymphocytes) 4h post-challenge (p50.005): zy+ IEL in
untreated GS subjects also rose, although the increase was only just
significant (p<0.05). No significant changes in neutrophils (CD15+);
IL2-R or HLA-DR-expressing cells were observed during the time-
course of the chllenge. ELAM-1, and especially VCAM-1, expression
on -microvascular endothelia within GS lamina propria became
upregulated by 4h post-challenge. In serk, although anti-a-gliadin
antibodies (A&G) wre elevated in untreated GS vs DC, 4h challenge
did not yield furter rises in their titre, nor in further incraed levels
of soluble IL-2R material. Conclusloas: 1. Rectal mucosae of GS
subjects responds to gliadin challenge with a rise in CD3+, and to a
much lesser exctent, in 75' IEL. 2. Exspression of ELAM-1 and VCAM-
1 are upregulated during challenge. 3. The marked rise in CD3+
lymphocytes 4h post-challenge therefore has useful potential in the
diagnosis of gluten-sensitivity: changes in 'y5+ lymphocytes appear to be
far less discriminating, however, in this respect.
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