
S50 BritishSocietyofGasroenterology

T195

CIRCULATING PLATELETS ARE ACTIVATED IN
INFLAMMATORY BOWEL DISEASE (IBD). CE(ColigMR
C .MG Ma AC Newland, DS Ramp. GI Scienc Research
Unit and Dept of Haematology, Royal London Hospital, London.

Activated platelet play a role in the vascular damage associated with
ischaemic heart disease and diabetes. Systemic thrnboses nay
complicate active IBD and recent evidence suggests thae is sificant
intestinal vascularendothelial injury in Crohn's disease. W tested the
hypothesis that platelet activation contributes to the pathoguesis of IBD.
METHODS: We used i) flow cytometry to quantfy the platlet

surface antigens P-selectin (a specific adhesion receptor for neutrophils
released from alpha-granules) and GP53 (a lysosome-derived protein),
both of which are expressed on activation, and ii) ELISA to mnsure
beta-thmboglobulin (B1G), a platelet-specific protein dischagd from
alpha-granules on activation. Diseas activity was deined according to
the modified Harvey-Bradshaw index.
RESULTS: There was increased expression of surface markers in all

IBD groups, and of BTG in active CD and inactive UC. % cells positive
for specific fluorescent antibody marker, and serum ST in IUKml, are
shown as medians nmtequardle range):

n P-selectin GP53 n sTG
controls 32 1.8 (1.1-3.3) 1.5 (1.0-2.6) 18 17 (14-28)
active CD 19 4.2 (2.0-13.8)t 2.6 (1.8-3.3)* 15 26 (19-64)*
inadve CD 11 4.0 (1.6-10.7) 4.8 (1.9-5.2)* 8 15 (15-25)
active UC 13 7.1 (4.1-13.6)t 4.0 (3.5-7.7)t 10 35(15-55)
inactive UC 9 3.5 (2.3-5.5)* 4.5 (1.5-10.4)* 8 47 (17-282)*
*p<0.05, tp<0.01 vs healthy controls using Mann-Whitney U.

CONCLUSION: Platelets cirulate in an activated state in 3BD. This
abnormality could contribute to the pathogenesis of BD bypming
neutrophil adhesion, and by predisposing to tirombosis and infartion m
the vasculatre of the bowel wall and elsewhere.

T196

PLATELET ACTIVATION IN INFLAMMATORY BOWEL
DISEASE. HD Schaufelberger. 'MR Uhr, AC Smith, RPH Logan, tC
Gordon-Smith. JJ Misiewicz. Department of Gastroenterology, Central
Middlesex Hospital London NW10 7NS and 'Division of Haematology,
St George's Hospital London SW17 ORE.

Abnormal coagulation is involved in inflammatory bowel disease
(IBD). P-selectin (GMP140, CD62), a receptor molecule responsible for
neutrophil and monocyte recognition, is uniquely expressed on the
surface of activated platelets and vascular endothelial cells. We have
investigated the contribution of activated vascular endothelium in the
pathogenesis of IBD.

Twenty patients (median age 38y (15-73, range) 13 men) with either
ulcerative colitis (UC) n= 12, 5 active, 7 inactive) or Crohn's disease
(CD n=8, 3 active, 5 inactive) were studied and compared with 9
healthy volunteers (median age 31y (23 40) 4 men). IBD was graded as
active/inactive, using the Harvey-Bradshaw classification. Circulating
activated platelets in venous whole blood were assessed by their
expression of the membrane protein GMP140, measured
semiquantitatively by flow cytometry on a random sample of 8,000
platelets from each subject.
The percentage of circulating activated platelets was significantly

increased in the IBD group as a whole compared to healthy subjects
(18.8%, mean [4.2%, SEM1 vs 4.3% [1.5%], P<0.001). When
considered separately, patients with UC [20.5%(2.5%)] and CD
[16.6%(2.2%)J had increased numbers of activated platelets compared
to normals, (PS0.001). Patients with active disease, either UC or
Crohn's, did not differ from those with inactive disease. [22.1 %(1.5%6)
vs 16.9%(3.7%), P=0.23]. (Independent t-test on absolute values,

|converted to % for clarity)
Our finding suggest that patients with IBD show a persistent response

to haemostatic and/or inflammatory tissue injury but that this does not
depend upon disease activity.

Endoscopy F197-F198
F197

FORCEFUL PNEUMATIC DIIATATION FOR ACHALASIA OF
THE CARDIA USING THE WITZEL BALLOON METHOD
A.S. Me R gk_ L WIJMDLDepartment of
Gastoenterology, Batfle Hospital and Department of Medical
Ilustration Royal Berkshire Hospital Reading.

This video describes the method of forceful pneumatic balloon
dilatation for achalasia of the cardia using a commercially available
endoscope mounted balloon (the Witzel balloon). The balloon attains a
pre-formed diameter of 40mm and can be inflated to a maximum
pressure of 300mm Hg. Patients are treated as day cases on a routine
endoscopy list. The procedure is carried out under intravenous sedation.
Initial inflation pressures of 100mm Hg for 1 minute, 150mm Hg for 1
minute and 200mm Hg for 2 minutes are used. A post procedure chest
X Ray is carried out at 4 hours. A second dilatation at higher inflation
pressures is performed at 1 month if the result at review appointment is
not entirely satisfactory.
Between 1985 and 1992 18 patients (14M, 4F, median age 44; range

20 - 76) with clinical and radiological evidence of achalasia have been
treated.
Result
One patient developed a perforation which was treated

conservatively.His subsequent swallowing was normal. The procedure
failed in one patient who required a Heller's myotomy. Two patients
underwent a second dilatation at early review. Three patients underwent
a further successful dilatation after 9 months, 3 and 4 years. One elderly
patient died after 5 years from a carcinoma of the oesophagus. One
patient required an oesophageal resection 3 years post-dilatation for a
fibrotic stricture. One patient has been lost to long-term follow up.
The procedure has, therefore, been effective in 15 of 17 (88%) patients
available for long term evaluation.
Conclusdon
The Witzel balloon technique of forceful pneumatic dilatation for

achalasia is simple to perform, inexpensive and effective and should be
considered as the initial approach before contemplating surgical
intervention.

F198

KATE'S VIDEO DIARY; A PATIENrS PERSPECTIVE OF
ENDOSCOPY
Owen Epstein. Jan Cave. John Lineham
Endoscopy Unit, Royal Free Hospital NHS Trust, Pond Street
London NW3 2QG

Prior to an endoscopy, most patients are given both verbal and
written explanations of the procedure. The information is provided
by doctors or nurses, most of whom have not themselves undergone
the procedure. The information tends to focus on the safety and
comfort of the examination with a simple description of the
instrument and technique. This short video captures a patient's
recollection of her experience of endoscopy. She remembers the
outpatients department and endoscopy waiting area for its
anonymous audience of fellow patients and medical students. She
assimilated little of the doctor's explanation of the endoscopy but it
did arouse powerful memories of morbid medical TV documentaries
and "soaps". She remembers the anxiety provoked by visions of X-
ray machinery, computers, hissing machines and unfamiliar faces as
she was led into the endoscopy room. Of the procedure itself, Kate
remembers no more than the prick of the needle, followed by gentle
sleep and a friendly cup of tea which she'd been promised. We
recommend the video is shown to doctors and nurses and used to
stimulate a discussion on the overall quality of the endoscopy
experience for patients.

The video does not offer answers but a sample list of questions is
included to help a facilitator use the video to discuss overall quality
of patient care.
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Biliary F199-F204
F199 F201

F202

ENTERAL NUTRITION DOES NOT PROTECT AGAINST BDLLARY
SLUDGE IN CRITICALLY ILL PATIENTS. SM Cata CJ Hinds. PD
Fuough Depts Gasroenterology& Anaesthetics, St Bartholomews
Hospital, West Smithfield, London EclA 7BE.

Total parenteral nutntion and fasting are associated with the
development of bfliary sludge, presumably due to lack of oral nutrients
leading to reduced cholecystokinin release and gallbladder stasis.
Biliary sludge is common in patients in intensive care, many of whom
are fed partally. The effect of continuous infuion of oral nutrients
on gallbladder motility has however been little studied, and it is not
known whether such feeding regimes are associated with the formation
of biliary sludge. We have therefore prospectively studied 18 patients
(13 men), median age 60 years (rangel8-76), admitted to the intensive
care unit (ICU) who were fasted for a median of 2 days (range 1-5)
and then fed enterally via a fine-bore naso-gastric tube. Patients
received either 21 ofEnsure (8 patients) or 2Cal (7 patients) daily or 11
Osmolite daily (3 patients) in a 6 hourly cycle of 5 hours infusion, 1
hour rest, repeated 4 times daily. All patients were ventilated and
received muscle relaxants intravenously. 13 patients were sedated with
intravenous morphine by infiwon and 3 patients with subarachnoid
haemorrhage received intravenous niniipine. Ultrasound scans ofthe
glbladder were obtained on the day of admission to ICU and daily
thereafter until dischare or death. Median length of stay on ICU was
7 days (range 2-37). One patient had gallstones and another had sludge
on admission to ICU. Ten of 18 (56%) patients developed sludge after
a median of3 days (range 2-6). All patients had at least one risk factor
for sludge fonnation (2 abdominal surgery, 7 head injury or
neurosurgery, 1 cardiac surgery). No patient cleared biliary sludge
during the study.
We conclude that in patients on ICU enteral nutrition given

continuously does not prevent the. development of biliary sludge,
possibly because of failure of gallbladder contaion. These patients,
as well as those on parenteral nutrition, should be considered for
propylactic regimes to prevent biliary sludge.

BILE PHYSICAL CHEMISTRY AND CHOLESTEROL (CH) CRYSTAL
NUCLEATION TIME (NTs) - THE MISSING LINKS IN GALLBLADDER
STONE (GBS) RECURRENCE? Hussaini SH, Pereira SP, Kennedy C
Murphy GM, Dowling RH. Gastro Unit, UMDS, Guy's Campus,Lond

After dissolution or removal of GBS and withdrawal of
tteatment, GB bile reverts to being supersaturated with CH
and GB hypomotility persists - factors that contribute to
GBS recurrence which develops in approx 50% at 5yr.
However, nothing is known about biliary bile acid (BA)
composition in these patients, nor about the distribution
of CH between vesiclesIand micelles, the vesicular CH:phos
-pholipid (PL) molar ratio (an index of vesicle stability)
or the CH microcrystal NT - additional factors which could
well be important in predicting GBS recurrence. METHODS:
Therefore, in: (i) a gallstone disease group rendered
stone-free (by oral BAs ± lithotripsy in 4, 4TBE in one
and percutaneous cholecystolithotomy in one) and (ii) a
non-gallstone control group of 7 acromegalic patients, we
obtained GB bile by US-guided fine needle aspiration and
measured biliary BA composition, BA, PL and CH concentrat-
ions. CH saturation indices (CSIs), vesicular CH (% of
total) the vesicular CH:PL molar ratio and CH microcrystal
NTs. RESULTS: Compared to controls, GB bile from post-
dissqlution/clearahce patients had: (i) more deoxycholic
acid (DCA; 22.2±SEM 4.1% vs 12.6±1.4%; p=0.05), (ii) higher
CSIs (1.34±0.12 vs 0.90±0.06; p<0.02), (iii) a greater % of
biliary CH in vesicles (64.7±8.4% vs 38.0±4.0%; 0<0.03),
(iv) more unstable vesicles (CH:PL ratios of 0.89±0.15 vs
0.54±0.06; p<0.03) and more rapid NTs (7.7±2.9 vs 20.7±0.3;
p<0.02). NTs were normal (>10d) in:- all 7 controls, 1 of
the 5 post-dissolution patients and the PCCL patient but
were abnormally short (<Sd) in the remaining 4 post-
dissolution patients, all of whom remain stone-free 2-30mo
after stopping oral BAs. SUMKARY/INTERPRETATION: These
results confirm that after 'GBS dissolution/clearance GB
bile becomes supersaturated with CH, and show that it has
an increased %DCA, is rich in vesicular CH and has unstable
vesicles - factors which predispose to short NTs and GBS
recurrence. Thus the nucleation defect persists in some,
but not all post-dissolution patients, but the value of
measuring NTs in predicting GBS recurrence is, as yet,
unknown.

BILIARY MOTILITY AND CCK LEVELS AFTER TRUNCAL VAGOTOMY
R Patankar, IS Bailey, A Sanderson, C D Johnson.
University Surgical Unit, Southampton General Hospital
Southampton.

Bile stasis and an increased incidence of gallstones
is observed after truncal vagotomy. Cisapride may
increase contraction of the gallbladder in response to
a meal. Our aim was to evaluate the effects of truncal
vagotomy and pyloroplasty (TVP) and Cisapride on gall-
bladder contraction and CCK release.

Seven patients after TVP and 13 normal subjects (CTR)
were studied after an overnight fast. Gallbladder volume
and plasma CCK were measured before and 15, 30, 45, 60 and
90 minutes after a solid, fatty meal. Six TVP patients
and six CTR subjects were entered into a double blind,
prospectively randomised, placebo controlled study of
placebo/Cisapride 10mg QDS for three days.

CCK levels in TVP patients were higher than in controls.
Baseline CCK was TVP 1.12 (0.92-2.29), CTR: 0.56 (0.31 -

1.15) p<0.01. Maximum CCK was TVP: 16.49 (9.12 - 18.04),
CTR: 5.62 (2.49 - 10.84) p<o.ol. Integrated CCK was TVP:
621.07 (307.5 - 846), CTR: 300.5 (160.9 - 642.9) p<0.02.
Gallbladder contracility was decreased, fasting volume
(FV) was TVP: 17.55 (12.27 - 31.33)ml CTR: 13.52 (7.7 -

40.31)ml p<0.05. Residual volume (RV) was TVP 6.55
(4.49 - 15.23)ml. CTR: 3.03 (1.07 - 6.84)ml p<0.01,
ejection fraction (EF) was TVP: 63.4% (51.38 - 68.2) CTR:
78.29% (61.3 - 90.67) p<0.01.

No effect of Cisapride was seen in normal subjects
while TVP patients had a higher RV when taking Cisapride:
7.13 (4.19 - 15.95)ml than on placebo 5.21 (3.85 - 14.04)ml
This may be related to denervation of the gallbladder.

Gallbladder contraction was impaired after TVP.
Significantly elevated baseline integrated and maximum CCK
levels after TVP may be due to decreased feedback
inhibition of CCK release consequent on reduced gallbladder
emptying. This may contribute to post vagotomy symptoms.

F200

HYDROPHOBICMHYDROPHILIC BALANCE OF PROTEINS IS A
MAJOR DETERMINANT OF CHOLESTEROL CRYSTAL
FORMATION IN MODEL BILE.
HA Ahmed. ML Petrmnl. GL Lauffer. RP Jazrawi. MA Hamdiyyah.
TC Northfield, Department of Medicine , St George's Hospital
Medical School, London UK

Biliary proteins play a fundamental role in modulating
nucleation of cholesterol crystals from supersaturated gallbladder
bile, acting either as pro- or antinucleating agents. However,
conflicting results have been obtained in attempts to isolate
specifically active proteins. Our hypothesis, therefore, was that
this may be a non-specific effect of proteins, related to their
secondary structure or to their overall hydrophobic/hydrophilic
balance. We studied the effect of a number of "non-specific"
proteins with different secondary structures on cholesterol
crystal formation in model bile. Their relative hydrophobic/
hydrophilic indices were experimentally determined by
measuring their retention time on a phenyl-agarose column. The
potency of each protein in enhancing or inhibiting crystal
formation was ranked according to the lowest protein
concentration capable of significantly influencing crystal
formation by comparison with control. Some of these proteins
(chymotrypsin and myoglobin) significantly enhanced crystal
formation, while some (apolipoproteins Al, All and B) inhibited it,
and others (albumin and chymotrypsinogen) showed no effect.
The different effects were not related to their secondary structure
but to their hydrophobic/hydrophilic index, with the most
hydrophilic proteins showing maximal pronucleating potency and
vice versa (r=0.95, p<0.001). Pronucleating proteins enhanced,
while antinucleating proteins inhibited, the transfer of cholesterol
and phospholipid from micellar to vesicular forms. We conclude
that the effect of proteins on cholesterol crystal formation is a
non-specific one; and that for a mixture of proteins, it is mainly
related to their overall hydrophobic/hydrophilic balance rather
than to their secondary structures.

S51
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Colorectal/anorectal F205-F211
F203 F205

OUTCOME OF 'SALVAGE SURGERY' FOR BILE DUCT STONES
B Davidson. A Lauri. R Horton. A Burroughs. JS Dooley ASPIRIN AND NON-STEROIDAL ANTI-INFLAMMATORY
Royal Free Hospital and Medical School, Pond Street, London DRUG (NSAID) USE AND RISK OF ASYMPTOMATIC

COLORECTAL CANCER: A CASE-CONTROL STUDY OF
Endscoicsphnceroom (E) i te teamen o chic SUBJECT'S PARTICIPATING IN THE NO¶1TINGHAM FAECALEndoscopic sphincterotomy (ES) is the treatment of choic OCCULT BLOOD (FOB) SCREENING TRIAL. RFA Logan, J Little,

for common bile duct (CBD) stones in elderly patients. For those P Hawtin, JD Hardcastle. University Depts. of Public Health and
in whom endoscopic clearance of the CBD fails the treatment Epidemiology, and Surgery, University Hospital, Nottingham, NG7
options include stenting, dissolution therapy and lithotripsy. 2UH, UK.
Surgery is often avoided because of the reported high morbidity
and mortality in elderly patients.We reviewed the outcome ol Several NSAIDs have been shown to inhibit the growth of
patients referred for 'salvage surgery' following failed endoscopic experimental colonic cancers and regular users of aspirin and other
clearance of CBD stones. NSAIDs have had a reduced risk of colorectal cancer in some but not

Over a three year period 100 patients with CBD stones all epidemiological studies. We have examined these associations in
were referred specifically for endoscopic clearance of the CBE subjects participating in a large trial of faecal occult blood (FOB)

(median age 69 yersrne97 nptensBcolorectal cancer screening. Data on analgesic and other drug use has(median age 69 years, range 19-97). In 7 patients CBD clearance been obtained by interview from 99 FOB+ve cases with colorectal
was possible without ES and in 5 patients ES was considerec cancer, 244 FOB-ve controls and 191 FOB+ve controls investigated
inappropriate (2 acute cholycystitis, one stone > 30 mm, on and found not to have colorectal cancers. Subjects were interviewed
CBD packed with stones and one Mirizzi syndrome). ES wa at home between November 1985 and March 1992. Unconditional
attempted in 88 and was successful in 75 (85%). Of the 1 logistic regression was used to estimate relative risks (RR) and 95%
patients failing ES or stone removal 'salvage surgery' wa confidence intervals ( ) adjusted for age, sex and social class.
performed in 9 (no ES) and 4 were stented. Of patients havin The RR of a colorectal cancer in those reporting any aspirin use
successful ES (n=75) 10 were referred for surgery because o (136 subjects) was 0.57 (0.3-1.0) in comparison with FOB-ve controls
incomplete CBD clearance. and 0.74 (0.4-1.4) with FOB+ve controls. In those reporting aspirininopet ywasprformieCBDc. . or other NSAID use only (139 subjects) the RR was 0.38 (0.3-0.8)Surgery was performed to achieve CBD clearance In I> with FOB-ve controls and 0.47 (0.2-1.0) with FOB+ve controls.
patients (8M, 11 F, median age 77 years, range 47-90. Eight oi These negative associations were stronger for self-prescribed NSAID
the 19 had previously undergone a cholecystectomy (42%) anc use (mainly aspirin) with RRs of 0.43 (0.2-0.8) and 0.63 (0.3-1.3) for
17 of the 19 had biliary tract drainage pre-operatively (90% FOB-ves and +ves respectively compared with RRs of 0.66 (0.3-1.4)
(nasobiliary 15, percutaneous 2).The procedures performec and 1.03 (0.4-2.4) for doctor prescribed NSAID use. There were no
consisted of choledocholithotomy in all plus cholecystectomy(1 2) significant or consistent associations with paracetamol use with the
choledochoduodenostomy(7) + choledochojejunostomy(7). RRs for any paracetamol use being 1.33 (0.8-2.2) and 1.03 (0.6-1.7)
There were no deaths or major complications. The median tota in comparison with FOB-ve and +ve controls respectively. There were
in-patient stay was 26 days (range 14-75 days) and the mediar also no associations evident with the number or type of other drugsin-patientstay was6 days (rnge 14-75days) andregularly taken.
post-op stay was 12 days (range 7-50). These findings support the hypothesis that aspirin and NSAID

We would conclude that open surgery can be performec consumption in general protects against the development of colorectal
safely and effectively in elderly patients in whom an endoscopi cancer.
approach fails to clear CBD stones.

L. _F._2__0_____6._____

F204 F206

THE PLACE OF ENDOSCOPIC THERAPY IN BILE
LEAKS POST-LAPAROSCOPIC CHOLECYSTECTOMY.
Roger Barton. ARW Hatfield. B Theis. RCG Russell. Departnents of
Gastroenterology and Surgery, The Middlesex Hospital, Mortimer St,
London, WIN 8AA.

We have already had considerable experience in the endoscopic
management of biliary leaks after open cholecystectomy. We now report
experience with the endoscopic management of biliary leaks following
laparoscopic cholecystectomy (LC). Eighteen patients with bile leaks
post-LC have been referred to our unit, which has an extensive referral
practice, since May 1989. Ten were females, with 8 males, mean age 59
(24-81). ERCP was performed in all patients with a view to endoscopic
therapy. Four patients had complete biliary disruption, two with clipped
bile ducts and two with transections; all four had a hepatico-
jejunostomy, three after an initial period of external biliary drainage. Of
the remaining 14 patients, 10 had a leak from the cystic duct stump, 5 in
association with CBD stones. Of the other four patients, one had a leak
from the CBD, one from the right intrahepatic duct, and two from both
of these ducts together; none had stones.

In four of 5 patients with retained stones, successful clearance was
achieved at initial ERCP and sphincterotomy. In one the stone was
impacted, a stent placed, and the stone extracted two months later after
the leak had healed. In all, stents were inserted in 11 of the 14 patients
(4 of 5 patients with leaks and stones, and 7 of 9 with leaks alone). In
all patients with stents, the leaks healed quickly, and stents were
removed within 1-3 months. In two of the three patients with
sphincterotomy alone, the leak persisted and needed stenting; this was
followed by rapid healing. This was surprising, since sphincterotomy
alone, in our experience after open cholecystectomy, usually allowed
leaking cystic ducts to heal. In ten of 11 patients stented, no stricture
was seen to have developed at the site of the biliary leak when the stent
was removed. In one patient, a long, probably ischaemic, stricture was
seen at initial presentation, and remained once the leak had healed,
requiring longer term stenting.
Conclusions: Biliary leaks following LC can be managed simply and

effectively by endoscopic stent insertion. Leaks heal quickly without
stricture formation, and surgical exploration can be avoided.

PHOTODYNAMIC THERAPY FOR COLON CANCER WITH
ORAL ADMINISTRATION OF A NEW PHOTOSENSMTISER -
5 AMINOLAEVULINIC ACID
J Regula. A.J. MacRobert. J. Bedwell. C.S. Loh. W.E. Grant.
S.G.Bown
National Medical Laser Centre, University College London, London
WC1E 6JJ.

Photodynamic therapy (PDT) produces local tissue necrosis with
light following prior administration of a photosensitising drug. It has
the potential for endoscopic eradication of small colon tumours as full
thickness necrosis of nonral or neoplastic colon heals without risk
of perforation. Unfortunately the current photosensitiser
(haematoporphyrin derivative) leaves patients sensitive to sunlight for
weeks. We now report the first use of 5 aminolaevulinic acid (ALA)
which induces endogenous production of the sensitiser
protoporphyrin IX predominantly in tumour and normal mucosa but
which is cleared from the body within 24 hours. Four male patients
(71-89 years) with small colorectal cancers unsuitable for surgery
were given 30-60 mg/lkg ALA orally and serial biopsies of tumour and
normal mucosa taken 1-9 hours later. The specimens were examined
by fluorescence microscopy with digital quantification to give tissue
levels of photosensitiser. One patient was given a second dose ofALA
8 weeks later and 2 areas of the tumour were treated with red light
(630 nm) from a copper vapour pumped dye laser (50 mW x
1000 sec). Peak fluorescence was seen in all biopsies at 4 - 7 hours,
the tumour: normal ratio variedbetween 6:1 and 1:1. The treated
patient showed localised necrosis in the tumour area exposed to red
light. 3 patients had small transient rises in plasma aspartate
transaminases, but there were no other complications. Patients only
needed to stay in subdued lighting for 24 hours.

We conclude that oral ALA is effective as a photosensitiser for
PDT of colorectal cancer and much more convenient than
haematoporphyrin derivative.

S52 BritishSocietyofGastroenterology
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F208

F209

F210

ANTIGASTRIN ANTIBODIES RAISED BY GASTRIMMUNE
WINIBT TIHE GROWTH OFCOLORECTAL IUMOURS.
1S.& Watson 2D. MiChaeli, J.F.R Robertson 1RJ.C. Stele and
2L.DHardcasd. lDepartment of Surgery, University Hosptial,
Nottingham, UK and 2Aphton Corp, California, USA.
Gastrin promotes the growth of colorectal tumours. An immunogen
has been developed caled Gastnmmune in which the amino terminus
of G17 is linked to diphtheria toxoid (Dl) and which raises specific
neutralising antibodies againstG17 when administered in vio.
Two in vivo models have been developed to detnnine the efficacy

of anti-G17 antibodies on colorectal tumour growth. The first model
involved the human colorectral tumour, AP5 grown s.c. in nude
mice. AP5 was derived from a primary tumour specimen and used at
passage 2 from the patient AP5 expresses gastrin receptors on 75 to
100% of the cells as detected with the anti-gastrin receptor antibody,
2CI and has intracellular gastrin immunoreactivity on 5-25% of the
cells as detected with an anti-G17 polyclonal antibody. In wvo, APS
xenografts were significantly stimulated by G17 (10ILgImouseIday
by continuous infusion) (p=0.047) and anti human G17 antibodies
raised by Gastrimmune (administered IV, 0.5ml daily) significandy
reduced the basal growth of AP5 xenografts by 44% when
compared to treatment with anti DT antibodies (p<0.0071).

The second model involved the rat colon line, DHDK12 which is
gastrin receptor positive as shown by histological staining with the
2C1 antibody. BDIX rats were immunised 5 times at 3 weeldy
intervals with either a rat G17:DT immunogen or a DT control
immunogen prior to subcutaneous (s.c.) injection of the DHDK12
cells. Rat anti-rat G17 antibodies had previously been shown to be
present in the sera of the animals by an enzyme-linked
immunosorbant assay. Rats immunised with the G17:DT
immunogen had a significantly reduced tumour burden with a mean
weight of 1.18g compared to 2.44g for the control which received
DT only (p=0.0453).

UKCCCR Guidelines were adhered to throughout all animal
experiments.
Gastrimmune may be used to raise anti-G17 antibodies in patients

which may have a valuable role in the therapy of colorectal cancer.

IMMUNOHISTOCHEMICAL DEIECTION OF PROLIFERATING
CELL NUCLEAR ANTIGEN (PCNA) IN COLONIC ADENOMAS. IS
IT A PREDICTOR OF METACHRONOUS COLONIC ADENOMAS?
(A PROSPECTIVE STUDY). G. PaYpatis. T. Basilakaki. .A- B.
XwlnJh1ldnI Qglnu..Dz KazammnQIiI Depts of Gasroeterology
and Pathology, Tzanion Geneal Hospital, Piraeus 185 36, Greece.
The has been a world-wide effort to identify patents who cay a high

risk of metachronous colonic adenomas after edoscopc polypectomy for
colonic adenomas. We prospectely reevaluated,with colonoscopy,40
patients (22M,18F,MA:60yrs) among 48 who underwent endoscopic
polypectomy for adenomas during a one-year period. The surveillmce
colonoscopy was performed two years after the index colonoscopy. AU
the patients underwent total colonoscopy three months after the
polypectomy, in order to detect missed synchronous polyps, and the
colon wasc as clean. Patients with colon cancer were excluded.
In all removed adenomas the expression for PCNA was studied (PCIO
antibody was used for immunolocalization). PCNA immunoeactivity was
eitimate by the intensity of nuclear staining,the percentage of positively
stined dysplastic glands and the percentage of positively stained cells in
selected areas. The intensity of nuclear staining was scored on a four-
point scale (no staining,weak,inoderate,strong). X2 test was used for
statistical analysis. Among the 40 reexamind patients in 16 patients
(group A), recwrent adenomas were found and in the remaining 24
(group B) the colon was free of polyps. A total number of 51 adenomas
(25 in group A and 26 in group B) in index colonoscopies was found.
Strong nuclear staining was more pronounced in group A index adenomas
(9t25) compared with group B adenomas (2V26) (P<0.05). The patents of
two groups were further subdivided according to the most strongly
stained deltcted adenoma. Th patients in group A had adenonas with a
sigfcantly more pronounced nuclear staining compared with group B
patients (P=O.01). The percentage of positively stained dysplastic glands
was more pronounced in group A index adenomas compared with group
B adenomas (P<0.05). The results were also statistically significant
(P<O.05),between the two groups, concerning the percentage of
positively stained cells. A total number of 21 metachronous adenonas
was found. The intensity of nuclear staining,the perentage of positively
stained dysplastic glands and the percentage of positively stained cells in
the metachronous adenomas were less pronounced compared with the
index adenomas of the same group. Although the number of cases is
limited we may conclude that the increased PCNA expression in colonic
adenomas may be a predictor for metachronous colonic adenomas.

DEKTIONOF RMlATFATIONS IN FABCAL MATERLAIS FROM
CDLORECFALCANCZRAITENTS

3. Smith-Ravin. J. England. I.C. Talbot. W. Bodmer

Colorectal Cancer Unit, ICRF. St Mark's Hospital, U.K.

iMutations at codons 12 and 13 of the ris gene are an early
step in carcinogenesis and they are found in about 40% of
'colorectal adenomas. Because of the early nature of this
marker. it would be of great medical interest if it became
possible to detect the presence of ras mutations in exfoliated
colonic cell DNA from faecal materials such as endoscopy
washings or stool specimens.

A method has been developed for extracting DNA from faecal
material. Detection of human DNA was performed by PCR
!using primers specific for mitochondrial DNA and rzs
loncogene sequences. We have also investigated the presence
of rzs mutations in faecal samples obtained from sporadic
colorectal cancer patients using an allele-specific mismatch
method developed by Stork el a! (Oncogene 1991, i, 857). Our
data show that ras mutations are detected in these faecal
|samples at different stages of the disease. These mutations
lwere confirmed on the corresponding tumors using the same
method. These promising results represent an important stage
in the development of a novel test for detecting early stages
of colorectal cancer.

REGIONAL PROLIFERATIVE PAITERNS IN THE COLON OF
PATINTS AT RISK OF HEREDITARY NON POLYPOSIS
COLON CANCER (HNPCC). SE Patchett BP Saunder
Haruoo Sy HQdg.n. EM ALdeadm MJG Fauhing. Dept of
Gastroenterology, St Bartholomew's and St Mark's Hospitals, London.

Subjects from an HNPCC kindred (Lynch type 1 and type 2) have an
inreased risk of developing large bowel cancer. Tumours occur at a
young age and are characteristically right sided. Colonic mucosal
proliferation is known to be increased in several groups of patients at risk
of colon cancer. This study was performed to asse the pattern of
mucosal proliferation at different sites in the colon of patients at risk of
HNPCC and to determine whether this pattern differs from normal
subjects. Mucosal biopsies were obtained at colonoscopy from 21
patients at risk ofHNPCC (16 female, mean age 42y) and from 7 normal
subjects (4 female, mean age 38y). Samples were fixed in Carnoy's
solution and stored in 70°/. alcohol. Following hydration, hydrolysis and
staining with Schiffs reagent, whole colonic crypts were microdissected,
and crypt area and whole crypt mitotic counts (WCMC) were quantified.
Results
(Mean.sem) Caecum Transverse colon Rectum

HNPCC Normal HNPCC Normal HNPCC Normal
WCMC 11.7 0.84 9.4 *0.29 8.8 *0.66 7.3 *0.71 7.6 *0.65 7.3*0.29
AREA 4.3*0.24 4.1*.54 3 4*0.54 3.5*0o.41 3.5*0.52 3.4*0.51

1MM2 X1O-2 I
In HNPCC subjects, WCMC and crypt area were significantly greater

in the caecum than in the transverse colon and the left colon (p<O.001).
Compared to normals, WCMC in HNPCC subjects was significantly
greater in the caecum only (p<0.05). A significant right to left shift was
also observed in normal subjects but the percentage increase from right
to left was two-fold greater in HNPCC subjects. These results confirm a
proximal to distal proliferative gradient in the human colon and suggest
that this may be exaggerated in HNPCC. This inreased proximal
proliferative rate may be a fiactor in the development of right-sided
cancer in these patients.
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NON PENETRANCE AND LATE APPEARANCE OF POLYPS
IN FAMILIES WITH FANILIAL ADENOMATOUS
POLYPOSIS.
R Davies*. DGR Evans. SP Guy. JG Armstrong.
T Clancy. C Babbs*. T Warnes*. R Harris.
Department of Medical Genetics, St. Mary's

Hospital and *Department of Gastroenterology,
Manchester Royal Infirmary, Manchester, U.K.

It is generally accepted that adenomatous
polyps appear in the second and third decade
in patients with FAP and most untreated
individuals develop colorectal carcinoma by
the age of 40 years. Our experience with over

30 families in the Northwest of England lead
us to doubt this traditional paradigm for the
expression of the FAP gene.

The Northwest Regional Polyposis Register is
currently aware of 33 families with FAP, with
123 affected individuals, 76 of whom are alive.
Of these, 7 untreated individuals over 40 years

of age were shown to have no carcinoma on

colonoscopy or colectomy. This includes a 59
year old lady who had no polyps on colonoscopy
and biopsy, who was shown to be affected by
virtue of her having 1 affected brother and an

affected son and daughter and who has the same

intragenic alleles on DNA testing as the other
affected members of her family. A further 3
families include individuals found to have
polyps at the ages of 65, 66 and 69 years

respectively and no bowel cancer. These
families are described in detail.
This study highlights the intrafamily

variation in the expression of the adenomatous
polyposis coli (APC) gene and emphasises that
it is not possible to give 100% reassurance

that an at risk individual has not inherited
the faulty APC gene unless they are shown not
to have the family mutation.

Motility F212-F221
F212

VALIDATION OF ANTRO-DUODENAL MOTILITY AND
GASTRIC EMPTYING BY ECHO PLANAR MAGNETIC
RESONANCE IMAGING3. Evans*JWright*. P Gowland.and
P Mansfield. Magnetic Resonance Imaging Centre, Dept of Physics and
*Dept of SLurgery. University of Nottinghamii.

Echo-planar mnagnetic resonance imaging of the gastrointestinal tract
otfeis a nion-inivasive method to study the pathophysiology of
caIstroillteStillall filnctioll. Our group have previously demonstrated the
teasihility of prolonged GI tract imaging usinig EPI but correlation with
convtelitioniall mainomiietric methods has not been assessed.The aim of this
'tud\ w\as to evaluate gastroduiodenal motility measured by conventional
peifused tLibe presSure manometry with images obtained from EPI.
Seven fasted voluliteers were intubated with a 6 channel perfused tube

catheter system. Four pressuire ports (I cnm apart) were positioned across
thc antro-pyloro-duodenal segment and a further 2 in the duodenum.
\Motility patterns were displayed on a chalrt recorder and stored on an FM
tapc recorder. A trirger pulse from the imaging system was recorded on

one channel of the tape as an aid to data interpretation.
EPI imaiges were obtained bv highlighting the gastric lumen using IL

ot talp sater as at conltrast medium. 128 x 128 MBESTimages were

collectel at 3s inteivail in blocks of I I miin from a transaxial slice through
the P!lORIs. Pattelrn1s of fastill Upper GI miotility were visualized for up
to) 21h aid suhjects were then fed with 50niml of a semi-solid meal
(porridge) or a high fat liqLuid (calogen ) in order to assess the effects of
mutrients on motility and tratnsit. One subject was also given cisapride

(2( milg! oral) to assess its effects on anitroduodenal motility and gastric
emliptying.

Inmaces were processed at 8 times real time to form a video loop to

sisualisc contractions and flow across the gastro-duodenal junction.
\lanomctrv traces were analyzed for pressure waves across the same

segmllenit ;idlowing correlation of the techniqtues. Phases of the migrating
mlotor comilplex and the coniversion to a fed pattem after the meals could

he readils' identified from manomiletric data and the EPI images.
Following the ingestion of the fatty liquid, the water/fat interface could
he clearly seet in the gastric body, with preferential emptying of water.

Tlhis was in keeping with theoretical and pr;actical considerations of fatty
materials in the stomach, which are known to delay gastric emptying.
Thlis study hats detxmonstrated that EPI provides an excellent method of

visuIalisirig .nd quLiatifyinig g;astroduodenal motility and transit and with

fulrthel dLevelopmenit will offer an altemative non-invasive method of

assessmnet of gastrointestinal motility alnd tralnsit.

NtC OXIDE AND THE REGULAAlON OF POS

mCnuTy. w PA.,LS0
W. O W@_of M * t l, of

Nitric oxide (NO) has been proposed as a nonadrenergic-
noncholinergic (NANC) inhibitory neurotransmitter released by the
nerves in the gastrointestinal tract. Using glyceryl trinitrate (GTN), a

donor of NO and L-arginine, a the substrate of NO synthose, we
studied the influence of NO on gastric emptying and antral motor
activity. Eight male volunteers (age 21-24 years) were Involved on

two separate occasions in this placebo controlled study on the
effects of GTN (given sublingually, s.l.) or L-arginine Onfused i.v.) on
meal sfimulated gastric emptying and antral mofility. After an

ovemight fast, gastric emptying rate after ingestion of 500 ml
standard liquid meal (Fresubin, Fresenius, Germany) was
assessed by ultrasound. Using the high resolution real-fime
ultrasound scan the changes of the area of antrum cross-section

were measured. Simultaneously, the antral motor activity was

determined manometrically using a multilumen perfused catheter
(Synectics Medical, Sweden). The motillty pattems were analysed
using speciolly developed software (Gastrosoft, USA). Statisfical
analysis was performed using StatpHac lIl software
(Gastrosoft,USA), significance was accepted with p values less
than 0.05. GTN at a dose of 0.8 mg s.l. and L-arginine
300mg/kg-h i.v. caused significont (p<0.01) prolongation of
gastric emptying rate averaging 56.2±12.4 min and 38.G±8.1 min,
respectivly, when compored- to placebo (28.7±7.6 min). The
antral motor activity calculated as mofility index (no. of
contractions x mmHg/min) significantly decreased in both test
series, i.e. after GIN from 375.5±185.1 to 104.4±55.7 and afler l-
arginin from 401.1±286.3 to 225.3±197.3. Our results suggest
that: 1) NO might be implicated in the control of gastric moftity by

inhibifing gastric emptying and antral motor ac (2) These

effects might be of therapeuftc benefit in patients with increased
gastric emptying rote like in the dumping syndrome.

THE DISTRIBUTION AND ACTION OF NEURONES
IMMUNOREACIlVE FOR NlTRIC OXIDE SYNTHASE IN
HUMAN INTESTINE. D. A Wautco SJI.H. Brooke LK
M;a Ia. Th£e~d1and L~S.& r. Departments of Physiology and
Surgery, and The Centre for Neuroscence, Flinders Ufniversty of
South Australia, Bedford Park, South Australia, and the Johns
Hopkins School of Medicine (introduced by P. Prichard)

The relaxation of intestinal smooth muscle is controlled by the
release of several substances from enteric neurones, one of which
is nitric oxide. This study had two aims; firstly to examine the
distribution of neurones immunoreactive for the synthetic enzyme
for nitric oxide in human intestine and secondly, to investigate the
effect of NG-nitro-L-arginine methyl ester (LINAME), a nitric
oxide synthase inhibitor, on relaxation of human intestinal muscle
strips mediated by enteric neurones.
Samples of healthy intestine taken at surgery were fixed,

incubated with the antibody to nitric oxide synthase (NOS) and the
a secondary antibody/avidin/biotin inmmunoperoxidase reaction
was performed. Muscle strips in either circular or longitudinal
orientation were also cut and placed in oxygenated Krebs solution,
containing hyoscine (10-6 M) and guanethidine (5x1-6 M) in
organ baths. Electrical field stimuiation(60V, 2-0.5 ms, 1-10 Hz.,
for 5 secs) was delivered by a pair of ring electrodes.
In sections, large numbers ot NOS-immunoreactive fibres were

present in the circular muscle. The numbers were fewer and more
variable in the longitudinal muscle layer. Many immunoreactive
cell bodies and varlcosities were seen in the myenteric plexus. No
nerve cell bodies or fibres were seen in the mucosa, submucosa or
serosa. In whole mounts of myenteric plexus there were many
NOS-immunoreactive cell bodies with lamellar processes. Nerve
fibres were visible in the internodal strands as well as in the
myenteric ganglia. In circular muscle preparations L-NAME
abolished nerve mediated relaxations.Ihis relaxation was reversed
in most preparations by the addition of L-Arginine. In longitudinal
muscle strips, L-NAME inhibited but did not abolish the relaxation
and had a more variable effect.
In conclusion, in the human intestine the inhibitory motor

neurones to the circular muscle synthesize nitric oxide and utilize it
as a mediator to relax the muscle. The role of the NOS-
immunoreactive interneurones remains to be determined.
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RELTATIONSHIPS BETWEEN NEURON NUMBER AND SELECTIVE INHIBITION OF POST-PRANDIAL SMALL

DISTENSION RESPONSES F'OLLOWING EXPERIM1ENTAL BOWEL MOTILITY IN MAN BY A SPECIFIC M3

MYENTERIC NEUROPATHY. MUSCARINIC RECEPTOR INHIBITOR. Evas FgBeso
A.D. Higham. F. Owen. E. Kirkman, D.G. Thompso. Departments ML. *Williams S. Wingate DL. Science Research Unit, London

of Medicine, NWIRC and Biological Sciences, University of Hospital Medical College, London and *Pfizer Research Laboratories,

Manchester, England. Sandwich, Kent, UK.

Aini: tostuy theffctsof vriabe menteic nrvedamaeonratWe postulate that patients with functional bowel disorders with

~tsymptoms suggestive of an exaggerated miotor response to meals may
jejunal motor responses to distension and relate changes to nerve cell get relief by reduction of postprandial smiall bowel motor activity.
number. Methods: denervation was induced by serosal application of Zamiifeniacin (Z) is a niew grut-selective muscarinic M3 receptor
0.04 and 0.05% (wlv) Benzalkonium chloride (BAC) in 0.9% NaCl. inhibitor, equipotent to atropine but with few of its side-effects.

Controls (C) received 0.9% NaCl. Distension responses (work done WeStuidied the effect of 9 days dosinga of Z on proximal small bowel

aysiotility in 16 healthy mien, in a prospective, randomised, placebo (P)later.iTh extenta of anerveoda imagelws ase ssreoredhistologicall dan bys conitrolled study. Duodeno-jejunal motility was measured with a naso-

compariTh ofenditesinervesponsges tosthosesobaied afsterogiTetroadotoxi jejunal catheter (od 2.5mm) containing" three micro-transducers (15 cm
comparison Reutsfonrldistensionrepneotoeotincraed pftroximaldooxik spacinlg), positioned across the ligament of Treitz. Data was recorded on(l.u TTX. Reult:Cotrol ditenson icreaed roxial (eaka portable 2Mbyte data logger sampling at 2 Hz for 36 hrs, with
+87± 14, n=6, p<0.OS) and decreased distal activity (-55±1I1, n=6, ItnaLl nIeb cts

p<0.05). 1TX markedly increased both proximal (+576±40, n=6, initerval of 8 days between studies. 20 mig Z bid (n=8) or P (n=8) was

p<0.001 vs C) and distal (+519±120, n=6, p<0.001 vs C) activity, adminiistered before breakfast on day 2 anid continued until the evening

0.04% RAC: reduced myenteric neurons (3.7±0.65/mm vs 10.4±0.7, of day 10. Data was analysed mianually anid by computer program

n=12,p<0.001). Distension now increased both proximal (+476± 180, periodicity, miigrattion velocity, and incidenice of phasic patterns of

n=6, p<0.05 vs C) and distal activity (+ 106±53, n=6,p<0.05 vs C). fasting miotility anid incidence and amiplitud(e of postpranldial contractioni.
Addition ofTTX increased further the distal response (+331±51, n =6, Grouip data were compared using analysis of variance.

p < 005 'vs ditenson repons) inicatig patial unctonalThere was no change in aniy aspect of diurnial or nocturnal motor-

pen tin0
.
%vsCdistnsinerepone) idicatin pantrtia nfunctonal activity. duiration of the postpranidial period or- amiplitude of postprandial

deneratio.36 BAC:<000 rDuctedsi mygenteric nceurons conitractionis. However. Z, after the I st dose, significantly decreased

(1.05±0.36/mm,a O45±135 vs6 C)0.0Distesion tgrealy increisase the frequency of postprandial contractionls (Z vs P, 2.02 vs 2.81 c/mini.
distalp=0.01) (breakfast day 2). Likewise, there w ais a significant decrease in

(+369±97, n=6, p<0.05) activity. TTX produced no further increase contractile frequenicy with Z after lunch (2.01 vs 2.95, p=0.O58) and

in proximal (+438±146, n=6, p>0.05 vs C) or distal activity dinnier (1.6 vs 2.93, p=0.03) onl day 10. and atfter breakfast (1.91 vs

(+550± 102, n=6, p>0.05 vs C) indicating complete functional 3.45, p=0.(X)1) oni day I11, the first post-dosing day. The miotility index

denervation. A close correlation was found between neuron number and for the mieals was also significantly decreaksed (p0.0O.5).
the additional response obtained by addition of TT7X for both ascending Ouri r-esults shiow that a single dose of Z was active, the effects were

(r=084,<0.0), ad decendng r=0.86, p<0.01) responses. SuIStainied aifter muILltiple dosinig and maintained for at least 12 hours post

Corclusionp:0damag dhescyendeing lxsbyBCi asitddose. The drug,-, did not disturb periodic miotor- activity suggesting that it

Conclfusions: damaervtionthe ethecricuplexu byscBAC ise assciaedo does niot act oni neural programming, cir-cuitry. Sinice postprandial

withu functionaldenrvton te eirgcular mscly e,athed idegreen motility is dictated by Itininal stimuitli, it may act oni M3 muLscarinic
eceptors involved in local eniteric reflex r-espo nises. Our data suggest

nonspecific injury, that Zamiifenlacini miay be a useful agenti in controlling hypermotility
r-esponises to mieals that cauise symiptomis in funiictional gut disorders.

F216 F218

SENSORY AND MOTOR RESPONSES TO EXPERIMENTAL LARGE SCALE AMBULATORY STUDIES CONFIRM ABNORMAL

DISTENSION OF THE HUMAN PROXIMAL SMIALL BOWEL SMALL INTESTINAL MOTILITY IN IRRITABLE BOWEL

D.COVIC. A.D.HIGHAM. J.BARLOW. D.G.THOMPSON SYNDROME. M.A Loudon, P.K. Smiall. B. Waldron., D. Smiith.

Department of Medicine, University ofManchester, England.FC

Alms: to define normal human small intestinal motor responses to

graded distension and their relationship to perception, distension Irr-itable bowel syndromie (IBS) is a commi-on cause of chironic abdominiial

pressure and distension volume. Subjects: 15 normal volunteers, aged
32.5± 11.5 yrs (mean±SEM) were studied. Methods: after per-oral paini and irr-egLulai- bowel lhabit. Altered guit miotility miay be conitributory
small intestinal intubation with a multilumen manometric catheter

incorporating a 4cm inflatable ballcon, distensions were performed forhora

2.5min every 7.5min, increasing the balloon volume in 5m1 increments N= 19, diarrhioea predom-inanit N=_3 I ) and 15 voIlunteers. Meal timiing anid
to the maximum volume tolerated. Manometry was recorded 4cm above caloric inltake were standardised. Symiptomis wer-e scor-ed anid stool

and below the balloon. Proximal and distal responses to each distension frequiency assessed. Manomietry catheters, lited with 3 solid state

were assessed by calculating the difference between the areas under the pr-essure sensors, at initervals of 12cmi, were positionied in the JeJununm
manometric tracing before and during balloon inflations;the differences Analysis of mnotility was assisted by miicrocomipulter.
were expressed as area units (AU). Intraintestinal distension pressure Restilts: Pain scores were simiiiar in both lBS groups 60 (49-79)*
and perception character were assessed at each balloon volume. In 13 [Constipation] vs. 67 (57-78)* [Diarrhoea]. Mean stool frequency wvas

subjects the protocol was repeated on a Separate day. ReSults:0./4

Perception: sensory threshold was 25±5ml; pain threshold was po <0C02*s [Costipaonn,222 vsurDiarrhoa iroa, atind of/2 the
r

35±5ml; maximum tolerated volume was 42.5+±12.5ml. Pressure:
[o-ia] 00**[oitptolv.Da-he]'.Mga'i ftl

below sensory threshold, balloon volume and pressure were closelyMirtn
(1.7-4)* cmi/mmin[Constipation], 3. 1 (1.8-5.3)* cntVmiin [Diarrhloea]vs. 3.4related (meanA 13±10mmHg/lOml; r=1.33, p<0.01). Above this

threshold, further distension did not increase pressure (meanA
(. .)cVin[oiil-p<.-)*[osiainv.ona]' oa

sensoryduratio .of Phase 11 activity (as a percentag)e of fasting period) wvas 'greater
threshold, both proximal and distal motility were unchanged (proximalA
+4.43±9AU, p>0.05; distalA +0.9±9AU, p>0.05). Above this [Diarrhoea] vs. 490o (42-54%)* [Normial],p <0.001I ** [lBS vs. Normial]
threshold, activity increased proximally (A +17.5±3.5AU, p<0.05) Discr-eteCILuster contrtactions were commiion in lBS 169 (45-256)*

but was unchanged distally (A +2.1±11AU, p>0.05). 14 of 15 Mins/study [Conlstipation]. 101 (25 5-160)* Mins /study [Diarrhoea] vs
subjects then showed both proximal and distal inhibition with further 0(0-I0)* Mins/stUdy. [Noriall,] p <0 001** [IBS vs Normal],;
distension (A -15.4±0.SAU, p<0.01 and A -11±1.5AU, p<0.05 Conclusionl: JeJuial motility is abnoi-rmial in IBS Irregular contractile
respectively). The threshold for this inhibition was 32.5±7.5ml and was (Phase 11) activitv is increased and migration of the MMC is impaired.
unrelated to pain threshold (r=1.89, p>0.05). The repeat studies Discrete cluster contractions are common in IBS. These patternsmav
showed identical perception thresholds and consistent motor responses represent a disorder of organisation and control of small bowel motility

throughout distension (r=0.928, p<0.01). Conclusions: the human *Median (Inter-quartile range)
small intestine responds in a consistent stereotypic manner to graded ** Mann-Whitney U-test.

dticntfninn- rtcnnnssc hi-inlJ ri-IntMn tn thi dictf-ncinn vniliimiz :nd nnt tn
* at-hte -et

The support of the Janssen Research Foundation is acknowledged.

U3lblWIUII, JCPlQp 5C3 11LCllrl4ILILUL UICz UlINCIINUII vUlUIIIC wIU IIUt W
the distension pressure, indicating recruitment of stretch-sensitive
mechanoreceptors in their induction.
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ASSESSMENT OF CENTRAL 5-HYDROXYTRYPAMINE (SHI) INFLUENCE OF PSYC]
FUNCTON IN RRITABLE BOWEL SYNDROME APPRAISAL OF SYMI
DA Go[Kd,PA Dewm SHM a GW ibky, MJG athing. SYNDROME (IBS JEG
Departents of Gastroenterology & Chemical Endocrinology, St. Euhing.Dept. Gastrentero]
Bartholomew's Hospital, London.

We have studied the deter
irritable bowel syndrome (IBS) may represent a disorder of the brain- (Manning Criteria) using a

gut axis. Responses of 51f neurons in the enteric nervous system may morbidity than previous stut

reflect those of 51f neurons in the central nervous system. Altered groups of lBS consulters (nt=
sensitivity of central 5HT receptors may be a biological marker for IBS, a community sample in term
as it is in depression. Dexfenfluramine selectively site central Questionnaire (Talley et al,

5HT receptors, eliciting prolactin release via the hypothalamic-pituitary Anxdety Inventory and sul
axis. This prolactin response is diminished in depression. We have used Interview for DSM-U-R ps)
this neuroendocrine challenge test to investigate central 51f responses seen a doctor for abdominal

in 12 EBS patients (mean age 34.6 y, range 19-57, 9F), and 12 healthy reported experiencing more a
control subjects (mean age 29.6 y, range 18-54, 7F). bouts of pain than non-
After an overnight fast, blood was drawn for 2 baseline prolactin abnormalities of bowel habil

levels 45 min after intravenous cannulation. 30 mg dexfenfluramine habit as abnormal (73%) al
was given orally and prolactin levels taken hourly for 5 h. Prolactin (28% and 16%, respectively;
response was assessed by the maxmum prolactin increase above to questions about the fre
baseline (A prolactin), and by area under the cuve (AUC). All subjects confirmed that 86% of cons
underwent psychiatric assessment by structured interview and self- habit. However, 78% of
report questionnaires. therefore show a tendency to
Results: Controls IBS breaks down among the con

mean ± SEM an important difference betw
Baseline prolactin (mU/l) 236.3 ± 23.1 224.7 ± 54.6 N.S. of their self-appraisal and pe
A prolactin (mU/l) 147.8 ± 39.4 164.4±40.4 N.S. regard our findings on the p
AUC 1328 ± 148 1228 ±167 N.S. this respect. The consulters
IBS patients had greater psychological morbidity with a Hospital Anxiety consulters both on the BDIL
& Depression scale median score of 10 (range 2-18), compared to 5.5 and the BAI 9.4(5.6) vs
(1-25) in controls (p<0.05). BeckDepression Inventory score was median qualified for a DSM-I-R di
3.5 (range 0-6) in BS, and 1 (0-17) in controls (p<0.os). Three IBS patients with 4 (22%) of non-consult
and one control met DSM-uI-R criteria for major affective disorders. psychological evaluation bet
Thus central 5HT sensitivity is not abnormal in lBS patients despite free control group. We con

higher depression scores. This finding uggests that y 'dpe relevant to the clinical preser
LBS patients do not have this central biochemical marker ofdepression. patients' evaluation oftheir s3

Drugs F222-F227
F220 F222

THE EFFECT OF NICOTINE AND ITS METABOLITES ON THE INVOLVEMBW OF GA

DISTAL COLON. J.S.Jameson. J.Rogers. A.H.Raimundo. E IT ACW.PROUFl
C.Feyerabend. M.M.Henry. J.J.Misiewicz. Dept Gastroenterology, IN GASTRIC ADAPTATIO
Central Middlesex Hospital, London NWlO. RS1 W

To determine the effect of nicotine on distal colonic motility 8 healthy
smokers [2 M, mean age 26.5 y] were studied on 2 separate occasions The damaging effects c
in random order. On one occasion they smoked 1 cigarette containing gastric adaptation to re

1. 1mg nicotine over 5 min and on the second occasion they did exactly documented, but the m

the same except the cigarette was not lit. A further 8 non-smokers (4 M, understood. In this study,

mean age 25.6 y) were investigated on 1 occasion when they chewed ASA administrationMuo b.i

nicotine gum, 4mg over a 30 min period. Colonic pressure activity was 3rd, 7th.14th, 16th and 18t

measured using a water perfused tube assembly placed in the true flow was measured with
sigmoid colon. A baseline period of 30 min was recorded, following biopsies were taken for
which the cigarette was smoked or sham smoked, or the gum chewed thymidine incorporation in
and recordings carried on for a further 4 h. Blood was drawn from an microbleeding rate was r
indwelling cannula for estimation of plasma nicotine and cotinine levels samples were drawn for t

measuring their associatio
by HPLC prior to, at 15 min, and then at 30 min intervals after smoking gastric mucosal damage
or starting chewing. Smoking rapidly increased colonic pressure activity score reached the maxin
as measured by the colonic activity index (area under the curve) for the lessened to become only
study segment as a whole. [615 mmHg.min, mean (49, SEM) smoking confirming the occurrence
vs 431 mmHg.min (73) sham smoldng, P=0.039, paired t test] and this flow significantly Increase

~~alues 189±8 vs 52±t5 mllrcoincided with peak plasma nicotine levels (9.97 ng/ml mean, 0.82 till the end of ASA admir
SEM, p < 0.001 vs baseline levels of 0.27 ng/ml mean, 0.04 SEM). with increased DNA syntlh
This was followed by profound and prolonged inhibition of pressure 78±19 vs 59±21 DPM/pg

activity. [263 mmHg.min (34) smoking vs 431 mmHg.min (73) sham remained significantly ei

smoking, P=0.021] temporally related to rising cotinine levels which gastric microbleeding w

plateaued at 30.24 ng/ml, mean (5.47, SEM) 90 min after the cigarette treatment and then dec

[P < 0.001 vs baseline levels 14.3 ng/ml (5.17)]. Findings were similar values at the end of at
in the non-smokers with an initial rise in Al [540 mmHg.min mean he16thday. WcoASnAduadi
basal(63, SEM) vs 751(138) during chewing. P=0. 1] followed by is followed by gastcc adc
inhibition [324(23) for the remainder of the recording, P=0.001]. Basal agent; (2) gastric adapt
nicotine and cotinine concentrations were 0.26 ng/l, mean(0.13,SEM) mucosal blood flow and

and 3.2 ng/1(1.5) vs peak levels of 9.1(1), P<0.001 vs basal for well asthe acfivation ofne
nicotine and plateau levels of 28.2(3.7) , P=0.001 vs basal for cotinine.

Nicotine and its metabolites profoundly affect colonic motility.

HUTRIC MOBBIDrrY ON SELF-
PTOMS IN IRRrTABLE BOWEL
)mboron% PA DeMMMr GW by J
logy, St Bartholomews Hospital, London.

minants of consltion behaviour in IBS
more rigorous assessment of psychiatric
dies. We compared age and sex-matched
22) and non-consters (n=18) drawn from
a of their response on the Bowel Disease
1990), Beck Depression Inventory, Beck
,bjected them to a Structured Clinical
ychiatric disorders. 91% of consuters had
pain. We found, as have others, that they
severe, frequent, prolonged and dismuptive
-consuters. 68% had consulted about
it. More consulters described their bowel
nd disruptive (32%/6) than non-consulters
p<0.02). An evaluation of their responses
bquency and consistency of their stools
ulters rated as having an abnormal bowel
non-consulters did also. Non-consulters
D nonralise their bowel dysfunction, which
sulters. This finding suggests that there is
reen consulters and non-consulters in terms
erhaps in their ability to cope. We would
psychological factors as highly relevant in
scored significantly higher than the non-
mean (SD) 8.9(6.9) vs 4.8(3.5) (p<0.03),
5.7(4.2) (p<0.03). 14 (64%) consulters
agnosis of an affective disorder compared
era. There was no ignificant diffiernce on
tween the non-conaslters and a symptom-
clude that psychiatric morbidity is highly
ntation of1BS through an influence on the
ymptoms, which are necessarily subjective.

iC MUCOA6 BLOOD FR0W
tATON AND NEJTROPHL ACTIVATION
MN TO - CED
L Dept. of Mdc 1B, 1 dlf
my.

Of aspirin (ASA) on gastric mucosa and
epeated exposure to ASA are well
echanism of those effects are poorly
the effects of 14 days continuous oral

i.d.), were examined in 8 healthy male
nage was evaluated by gastroscopy at
th day, during which the mucosal blood
laser-Doppler fiowmeter and musosalesfimation of DNA synthesis (3H -

ito DNA). Before each endoscopy, the
measured in gastric washings. Blood
the assay of activation of neutrophils by
ion to platelets. - ASA induced acute
in gastric corpus; the endoscopy Lanza
mum of 3.5±0.5 at 3rd day and then
f minor (0.5±0.2) at the day 14th, thus
a of gastric adaptation. Mucosal blood
d at 3rd day when compared to initial
min/OOg Issue) and remained elevated
nistrafton. These results correlated well
tesis that at the 14th day reached about
IDNA initially and at the 16th day still
inhanced (90±19 DPW/pgDNA). The
us highest at the 3rd doy of ASA
:rease signifkantly to virtually normal
study. The activation of neutrophils was
iministration and remained elevated fill
lethat: 0) Inifal mucosal damage to ASA
aptatfon to continuous exposure to this
kation to ASA involves an increased
enhanced mucosal cell proliferaffion as

eutrophils.
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GASTROINTESTINAL SIDE EFFECTS OF NSAIDS: A COMMUNITY-BASED COBALAMIN ABSORPTION DURING OMEPRAZOLESTUDY. R H Jones, C L Tait; Primary Health Care, TREATMENT: SHORT AND LONG-TERM STUDIES.University of Newcastle Upon Tyne. 4
Estimates of the frequency of gastrointestinal side H.esten', E Klinkenberg-KnoI2, E Kuig&rs2, .m3, JJansen , I

effects of non-steroidal anti-inflammatory drugs (NSAIDs) Bilemond3, J Tertoolen', S Meuwissen2. 'Groot Ziekengasthuis, 's-
vary widely and interpretation of most studies is Hertogenbosch; 2Free University Amsterdam; 3University Leiden;
difficult because there are no control groups for 4University Nijmegen; The Netherlands.
comparison. This community-based study reports on the
prevalence and pattern of gastrointestinal symptoms in a INlTRODUCTIQNI Cobalamin (COB) in food is protein bound. In
large cohort of patients taking NSAIDs and in a matched the stomach COB is liberated by peptic digestion and hence absorbed.
control group.

Using computerised repeat prescribing systems in 8 Omeprazole (OME) may impair COB absorption by potent inhibition
general practices we identified 1141 patients taking of gastric acid secretion. We studied: 1) the absorption of protein-
long-term NSAID therapy and an equal number of age and bound and unbound COB before and during OME treatment; 2) COB
sex-matched controls. A validated questionnaire was sent levels before and during long-term continuous treatment with OME.to each subject to obtain information about METHODS.: 1) In 8 DU patients in remission the absorption of
gastrointestinal symptoms. After a single reminder, the unbound and protein-bound COB were determined by measuring the
response rate for the patients was 89% and for the

ucontrols 86%. 24h ur8ary excretion of unbound 55CO-cyanocobalamin or protein-
The mean age of the subjects was 65.6 years: 45% were bound 57Co-cyanocobalamin on two consecutive days after oral

men and 55% women. The NSAIDs involved were aspirin (33%) administration of lIg (ljCi) after an overnight fast followed by 1mgibuprofen (17%), naproxen (11%), piroxicam f9%), unlabeled COB i.m. 30 min. later. Labeled COB was measured by aindomethacin (8%), diclofenac (7%) and other drugs (15%). two-channel gamma spectrometer and expressed as % of the
Co-prescription with an H2 blocker was identified in 7% of administered dose. Tests were performed before and during 9 dayssubjects.

The twelve month prevalence of ulcer-like and reflux- OME treatment in two separate test periods with 20 or 40mg daily.
like dyspepsia was almost identical in each group, at 2) Serum COB levels were assessed by radio assay in 25 GERD
about 45%, with considerable overlap between symptoms; patients before and during OME 20mg (n=9), 40mg (n=13) or 60mg
one in three patients and controls had consulted a (n=3) with a median treatment duration of 56 months (range: 36-81).general practitioner because of these symptoms. RESULTS: 1) Urinary excretion of unbound 58CO-cyanocobalaminConstipation was significantly more frequent among the REsULtS1)fUrinabexretin o uu nd C0-cyanocobala6inNSAID - taking patients and was the commonest reason for was not different before and during OME 20mg (16.54±2.06 -+
stopping taking medication. 16.30+1.69%; mean±SEM) or 40mg (13.49±1.89 -+ 17.51±1.93%).

Upper gastr6oitestiaalsymptoms in chronic NSAID takers Excretion of protein-bound 57Co-cyanocobalamin, however, decreased
are no more frequent than the background level in the by 60±9% during OME 20mg (1.31±0.20 -* 0.54±0.17%; p<0.01) andcommunity. Only a minority of patients report them to 69±11%during40mg(1.25±0.26-0.25±0.18%;p<0.02).their general practitioners. Constipation is a common 2and under-reported problem in this group of patien'ts. 2) Serum COB levels were not different before and during long-termOME treatment (298±27 -* 261±16 pg/ml; mean±SEM; N=180-900).

CONCLUSIONS: Absorption of protein-bound but not unbound
COB is decreased during treatment with OME. However, serum COB
levels do not change during long-term treatment with OME.

F224 F226

ONATK OF EVIDENCE OF NEUROTOXICITY FOLLOWING 8OMEPRAZOLE DOES NOT ALTER PLASMA GASTRIN IN WEEKS TREATMNT WITH TRI-POTIASSIUM4 DICITRATOPATIENTS WITHACHLORHYDRIA BISNUTHATE CU Nwokolo. *JD Fitzpatrick. +R Paul, +RS Banea* JES Ardilt, AU Beattt*e, KLcDvalC B Smits and DE Loft. Departments of* Gastrointestinal Centre, Southern General ospital, Glaow Gastroenterolog, 'Radiology, and +Neurosciences.*'Dept. of Medicine and Therapeutics, Weste nfrmay,Glasgow Walsgrave Hospital Coventry UK.tDept. of Metabolic Medicine, Queen's University, Belfast , , U
Despite the association of bismuth withThe mechanism of hypergastrinaemia dunng omeprazole neurotoxicity, there are still no prospective

therapy is unclear, but is generally assumed to be entirely a studies evaluating the safety of bismuth-
consequence of acid supression. However direct stimulation of containing compounds used for the eradication ofG cells by the drug could also be a factor. In order to further Helicobacter pylori. METHODS In a single-blindinvestigate the mechanism of omeprazole induced study, 14 dyspeptics received either tri-potassiumhypegastrinaemia, we have studied the effects of the drug on dicitrato bismuthate (TDB, CBS, De-Noltabs) 2 bdplasma gastrin in patients with achlorhydna due to pernicious (treatment group:n=8) or ranitidine 150 mg bdanaemia, in whom acid supression cannot play a role. (control group: n=6) for 8 weeks. Each patient was
We estimated fasting and peptone meal stimulated plasma studied in triplicate: before (day 1), immediately

gastrin in nine patients (7 male) with achlorhydria on two after (day 2) and 8 weeks after treatment (day 3).occasions 4 weeks apart to ensure reproducibility, and on a third On each study day the following were done: urinaryoccasion following 4 weeks of omeprazole 40 mg. od. bismuth (UB), MRI brain scan, electromyography
Fasting plasma gastrins at the initial visit (median 1500, range (EMG), visual evoked response (VER) and 9

225-1 0875ng/L) were similar to results pre omeprazole psychometric tests (P). RESULTS Treatment group:(1950, 240-16500 ng/L), (r=0.90, p=0.001). Peak plasma gastins median (range) UB (ng/ml) on study days 1, 2 and
were also similar at the initial visit (3750, 585-15600 ng/L) and 3 were 1(1-12), 560(140-1300) and 23(7-53)
pro omeprazole (2700, 58516500 ng/L), (1-091 P0.0006). respectively. There were no changes in the EMG,
Despite the high fasting gastrin concentrations, the peptone meal VER or P. In the single patient who recorded the
produced a further elevation in plasma gastrin concentrations. highest UB (1300 ng/ml), a high intensity signalThe median post prandial rise in plasma gastrin at the initial visit (absent on day 1) observed in the globus pallidus
was 44%/o (range 3-260%) (p=0.004), and the median time interval on day 2 was diminished on day 3. A fourth MRIuntil the plasma gastnn retumed to fasting levels was 120 minutes scan performed 4 months later could not clarify(range 1i0- >150 minutes). whether or not this was a positional artefact. Noc
Fasting plasma gastnns were similar pre omeprazole (median other 7 patients. Control group: Median UB was1950, range 240-16500 n/L) and post omeprazole unchanged (1 ng/ml) on the 3 study days. Also(1500, 315-7650 ng/L). Likewise, peak plasma gastrins were also there were no changes in the MRI scans, EMG, VERsimilar pre omeprazole (2700, 585-16500 ng/L) and post and P. CONCLUSIONS Bismuth accumulation during 8omeprazole (3420, 720-11250 ng/L). weeks treatment with TDB is not associated withConclusions: (1) The hyperplastic G cell mass in pernicious significant changes in the nervous system. Theanaemia can be further stimulated by a peptone meal, which recommended course for TDB is safe. However morecauses a prolonged rise in plasma gastnn concentrations. prolonged dosing or decreasing intragastric(2) Omeprazole has no effect on plasma gastrin in achlorhydric acidity during treatment with bismuth-containingpatients, which is consistent with its hypergastrinaemic effect compounds increases bismuth absorption and maybeing entirely secondaryto acid inhibition. increase the potential for toxicity.
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TISSUE AND CSF ACCUMULATION OF BISMUTH AND ALUMINIUM IN
NORMAL VOLUNTEERS TAKING SHORTCOURSEANTI-ULCER THERAPY
E.Gane. M.Sutton. J.Pybus. I.Hamilton.Departments of Gastroenterology
and Biochemistry, Auckland Hospital, New Zealand.
To investigate the possible absorption and deposition of bismuth or
aluminium from agents used in the treatment of peptic ulcers we have
measured levels of bismuth and aluminium in liver and cerebrospinal
fluid (CSF) of patients treated with one month with colloidal bismuth
subcitrate (CBS), sucralfate or aluminium hydroxide.
Liver metal levels were measured in 15 patients undergoing elective
liver biopsy who were randomly allocated to receive either CBS 2 tablets
bd (N=5), sucralfate lg qds (N=5) or aluminium hydroxide 10mI qds
(N=5) for one month prior to biopsy. CSF levels were measured in
patients undergoing elective myelography similarly treated with CBS
(N=5), sucralfate (N=5) or aluminium hydroxide (N=5) for one month
prior to myelography.
Aliquots of liver or CSF were separated and levels of both aluminium and
bismuth assayed in each sample by atomic absorption spectrophotometry
The group who received CBS had significantly higher liver bismuth
levels than the other 2 treatment groups but there was no significant
difference in CSF bismuth levels amongst the 3 groups. There was no
significant difference in either liver or CSF aluminium levels amongst
the 3 treatment groups.

Sucralfate Al(OH). am Significance
LiverL gg/g)
Bismuth 1 0 14 P=0.0051

(range) (0-6) (0) (4-34)
Aluminium 9 11 4 NS

(range) (6-18) (1-38) (0-20)

CSF gmol/1)
Bismuth 0.01 0.01 0.01 NS

(range) (0-0.03) (0-0.01) (0-0.01)
Aluminium 0.88 0.80 0.99 NS

(range) (0.80-1.14) (0.69-1.17) (0.60-1.22)

We conclude that tissue accumulation of bismuth may occur after short
course therapy with colloidal bismuth subcitrate although there is no
evidence of CNS accumulation of bismuth in this study.

Motility F228-F231
F228

ABNORMALITIES OF GASTRIC EMPTYING (GE) AND
SMALI, INTESTINAL MOTILITY IN PATIENTS WITH
SPINAL CORD LESIONS. S GuDta. DF Evans.* MJ Benson.*BP
Gardner. D Short. H Frankel, P Cochrane and DL Wingate*, Spinal
InJUrites ind Gastroenterology Units Stoke Mandeville Hospital, and
Gl Scienice Research Unit, London Hospital Medical College, London.

Patients with high spinal cord lesions (SCL) suffer from many
gastroilnestil (GI) problems due to denervation of the thoracic
sympathetic alnd sacral parasympathetic nerves. Fealey et al
(G.astroenterology 1984:87:69-75) reported delayed gastric emptying of
fliqlids and antral hypomotility in an unselected group of patients with
hi"h SCL's. The aim of oLur studv was to measure prolonged,

!.ilmhUlatory small intestinial motility anid galstric emptyilng in a group of
rehahilitated (>2 vrs post-injury). ambuIlant patienits with SCL's.

FoLirtCell paltienits (2-54 yr post-injury, IOM,4F: Age Range 25-70).
w ith SCL ( 1I above TI) were stuidied. Seven had liquid GE studies
uIsing impedance epigastrography. data was expressed as Tt/2 (time to
50.l% emptying). Seven patients underwent 24hr ambulatory manometry
of tihe smal;l intestine (3 microtranisducers, 5cm apart, duodeno-jejunal)
recordintig o to a portable, data logger. Patients continued normal routine
i1ctivities intcluding meals. Motility patterns were analysed for phases of
thic fasting Migrating Motor Complex (MMC), fed and noctumal periods
ind cltisterintg. Data for GE atid motility were cotnpared to controls.

[h! T,1/, wvas siti-ificatitlv slower for the patients with high lesions
Patllients toediat 1 '1/2 14.2mii (7.5-3(0), Control 10.1min (4.5-18.9),

p<005).l) The presetice and formll of the MMC was maintained (Median
n0cRItuIrnal MMC cycle length 71 mitis patients (range 34-287mins),
X5.5 miiins normal.tl1, (range 36-180X mins) Median % phase Il: 61%
palticnts. (ralnge 32-77%), 20% normals, (range 0-73%)). The median

jnmILIhexr of cIlusters in the phase 11 of the MMC was 3.5 /hr (range 0-6.2)
in the patients (Control 2.0/hr (range 0-8)). One patient with a mid-

ilthorIIcic lesioti. present for 54 years, had the highest rate of clustering
(6.2/hr) and this was seen in both fasted and fed periods. The duration
ot the fed responise was similar to the control data

Thils study hais clemotistrated that fasting and fed motility patterns are
maintitained in pattients with spinal cord lesions with only minor
abnormalities being being detected. Liquid gastric emptying was
slightly, bitt significantly longer in high cordi lesions. In the light of these
findinigs, it is unlikely that the upper GI tract plays a significant role in
ahnoimalities in GI function in these patients.

IDENTIFICATIONOFABNORMALANTRALMOTORRESPONSES
TO FAT IN PATIENTS WITH FUNCTIONAL DYSPEPSIA USING
HIGH RESOLUTION ULTRASOUND. M.A.Moguita,
D.G.Thompson.N.K.Ahluwalia.J.Hindle.H.Mamtora. Univ.Depts.of
Medicine and Radiology, Hope hospital, Salford M6 8HD, UK.

Background: Fat intolerance is common in Functional Dyspepsia
(FD) but the effect of fat on gastric antral and gallbladder performance
in FD is unknown.

Aims: To investigate gastric antral and gallbladder motor responses
to fat in FD patients.

Methods: 19 FD patients (7M, 19-68 years) and 11 healthy controls
were studied twice by real-time high-resolution ultrasound, after
ingestion, on separate days of a mixed nutrient meal with either low fat
(lOg) or high fat (60g) content. Measures of relaxed and contracted
antral circumference were assessed at 15 min intervals for 60 min.
Antral contractility was calculated as the ratio of the difference between
relaxed and contracted circumference vs relaxed circumference. Gastric
emptying was estimated from the slope of the relaxed antral
circumference vs time. Gallbladder (GB) function was also evaluated
after the high fat meal. GB volume was calculated by the ellipsoid
method as: GBV = W x L x AP x (,r/6)ml and GB emptying was
expressed as % volume reduction after 60min.

Results: All FD patients, but none of the controls, complained of
bloating after both meals. After the low fat meals both groups showed
similar antral motility (FD0.22±0.01 vs control; 0.23±0.01, p>0.05).
In controls, the high fat meal consistently inhibited both antral
contractility (low fat: 0.23±0.01 vs high fat: 0. 17±0.01; p<0.05) and
gastric emptying (low fat: -0.32 ±0.05 vs high fat: -0.17±0.04
mm/min; p<0.05). In FD patients in contrast the high fat meal failed
to inhibit antral contractility (low fat: 0.22±0.01, high fat: 0.21±0.01,
p>0.05). However, both gastric emptying (0.13±0.05, p>0.05 vs
control) and GB emptying (Controls: 59.1±4.2%, FD: 57.3± 3.3%;
p > 0.05) responded to the high fat meal in a similar manner to controls.

Conclusions: FD patients fail to inhibit antral contractility after fat
ingestion despite normal gallbladder and gastric emptying responses
suggesting an abnormality of a specific fat-sensitive, possibly CCK
mediated, antral control pathway.

ANTIDEPRESSANTS INFLUENCE THE EXPIENCE OF
UUUTABLE BOWEL SYMPITMS THROUGH AN EFFECr
ON CENTRAL PROCESSING, Gmborone L Room
Libby OWK Ea[Ihing MJG. Dept. Gastroenterology, St Bartholomeis
Hospital, London.

In a previous study we found a high prevalence of IBS
symptomatology among a group of psychiatric inpatients with affective
disorder. The present study examined whether this ssociation between
IBS and affective disorder was influenced by treatme of the latter. A
separate cohort of acute psychiatric inpatients fiufiling DSM-III-R
criteria for major depression (nx-23, MF =1.9:1, mean age 35.0) was
assessed using the Hospital Anxiety and Depression Scale (HAD) and a
GI symptom questionnaire, incorporating the Manning criteria, before
starting treatment and at 8 month follow-up after treatment with an
antidepressant. In 70% of cases the antidepressant used was a selective
5-HT re-uptake inhibitor. At the initial assessment, 20 (87%) reported
GI symptoms, of which half (43.5%) fulilled three or more Manning
criteria and met our case definition of IBS. At follow-up, the
prevalence of MBS had decreased from 43.5% to 13%. The most
impressive effect was on pain, which was eradicated in 70%/o and
reduced in the remainder. This cannot be dismissed as a placebo
response as the treatment was not directed towards GI symptoms.
Neither can it be satisfiactorily explnd by a direct effect on gut
motility as the various antidepressants used differ in their peripheral
actions. However, all the antidepressants share a common central action
which is the basis of their therapeutic effect, and the improvement in
IBS symptoms correlates with a significant improvement (p<0.01) in
the depressive disorder as shown by a decrease in the mean (SD) HAD
score from 25.6 (5.1) to 15.2 (8.4). We conclude that antidepressant
treatment can influence the experience of lBS symptoms through an
effect on central processing. It is as yet open to debate whether this is
best conceptualized in neurophysiological or in psychological terms.
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DO TRANS-ANASTOMOTIC PRESSURE GRADIENTS AUDIT OF PATIENTS' UNDERSTANDING AND TOLERANCE OF
CONTRIBUTE TO THE DEHISCENCE OF DISTAL COLONIC COLONOSCOPIC SURVEILLANCE IN CHRONIC ULCERATIVE
ANASTOMOSES IN THE IMMEDIATE POSTOPERATIVE PERIOD? COLITIS. M DAKKAK, A PATCHING, JR BENNETT. Hull
Roberts JP, Benson MJ, Rogers J, Deeks JJ, Wingate DL, Williams Royal Infirmary, Anlaby Road, HULL, HU3 2JZ.
NS. Sur-ical and Gastrointestinal Science Research Units, The London
Hospital Medical College, Londol, El 2AD. Colonoscopic surveillance in chronic ulcerative

colitis is widely practised in Britain despite recent
In the early postoperative period, there is a differential rate of return doubt about its success. The purpose of surveillance

of phalsic motor activity in the colon, and it is most delayed distally. is usually discussed with the patient, but further
Such imbalance may result in increased pressure across a left sided assessment of patients' views is rarely undertaken.
coloniic anastomosis and may be a factor in its early disruption. 45 patients who are undergoing surveillance for

This hypothesis was tested in 14 patients (median age: 71yrs, range ulcerative colitis were contacted to establish their
48-78) undergoing recto-sigmoid anastomosis. Premedication, understanding and tolerance of the process. An
anaesthetic and postoperative analgesic reginmes were standardised. A experienced gastrointestinal nurse administered a
thin (od<2.5mnm) manometric catheter was positioned intra-operatively prepared questionnaire
aicross the aniastomiiosis with a senisor l(n)mm proximal (P) and another The mean age of the patients was 51.1y + SD 12.6,
100immldistal (D). Pressuire activity was recorded continuously from the mean disease duration 18.2 y + SD 5.2, mean number of
elld ol sulrer)' Until thlepassage of fl1,N (Ill.dilan: 97hrs. range 72-1 18) colonoscopies 6.7 + SD 4.3.
anid data stored on a portable digital recorder. Semi-automated analysis, All patients were happy to continue the surveillance
using a dedicated computer programi. wats performed. The trans- process, but there were some reservations about the
anastomotic pressure (TAP) was monitored by creating a subtraction' unpleasant nature of the bowel preparation (58%) and
data set (P-D). Statistical analysis was performed using repeated the colonoscopic procedure (29%). It was clear to the
measures ANOVA. majority of patients (78%) that the purpose of the

Monophasic pressure waves (>13cm H20) were present early in the process is to detect microscopic changes which may be
postoperative period at both sites (P: median 2.Ohrs, inter-quartile range or may become malignant, while the rest (22%) thought
0.4-17.0() D: 5.Ohrs, 1.7-6.0. p>(. I). Similarly, there was no that it was done to monitor the severity of their
si-nificant differelce in the timing of the return of motor complexes (P: colitis. When asked if they would undergo total
32hrs, 18-39; D: 27hrs, 15-33, p>().l). The total number of pressure colectomy if this were recommended after confirming
events (>50cm H,O) for each 2hr time epoch was similar at both dysplastic changes, 53% would have no hesitation, 29%
recordine sites, bhit there wasan oeverll increase with time (Day 1:3, thought that they could be persuaded, 18% expressed
1-8: Datv 3: 6, 3-12, p=0.00l). The motility index (MI) was also resistance without total rejection and none indicated
decreaised at both sites (P v:. D, p>0.05) but the overall Ml increased an absolute objection.
with timile (Day 1: 0.6, 0.2-1.6( Day 3: 1.2, 0.4-2.9, p=0.002). The This survey demonstrates patients' reservations
IMaXiIIn111 and ninimiiumii TAP were 152 and -68 cm H20 respectively. regarding the burden of the process. This, in
These pressuIre graidienlts were Lincomm11on alnd of short duration; the addition to recent clinical doubt about its efficacy,
inter-quiaritile range for the gradients seldom exceeding 50cm H20. should intensify the debate. There is also a need for
There wais no change in the presstire gradient with time after surgery. a regular review of patients' understandinig of the

Our data indicate that there is no difference in the return of phasic process.
aictivity either side of the anastoimcosis. It is unlikely that intra-luminal
preSSUre plays a significant role in causing the disruption of recto-
sigmoid anastomoses in the eairly postoperative period.

Audit F232-F236
F232 F234

DISINTEREST IN LOCAL SELF HELP GROUPS: Dr GA Moody & HEPATITIS B VACCINATION: FOR ALL HEALTH CARE
Dr JF Mayberry. Leicester General Hospital, Leicester. WORKERS BUT NOT FOR DOCTORS? StJ Crean, AB Ballinger*.

G Scott, ML Clarkc*. Dept of Microbiology, University College2084 patients with inflammatory bowel disease (IBD) Hos aNd DtG troenter ology ,S atoers Hosiae
were invited to the inaugural meeting of a local self- Hospital and Dept. Ga.oenterology, St Bartholomews Hospital*,
help group. At the same time they were asked to complete London.
a questionnaire about the services such a group should
provide and either return it by mail in the pre-paid Hepatitis B vaccination is recommended for all health care workers.
envelope or hand it in at the meeting. Twelve months 90% of indivduals vaccinated will develop an adequate antibody
later 90 patients who had joined the group and a similar response. The exact duration of immunity is not known but is thought
number who had not were sent a further questionnaire to be 3.5 years at which time a booster may be necessary. Previous
investigating why they joined tor not) and what functions studies have shown the poor uptake (49/ overa) of vacination bythe group had managed to fulfill. siu doctors' an ther have b9 ov eo f orts byThere was an 87% disinterest rate to the original hospital doctors' and there have been considerable efforts by
invitation, with an overall join-up rate of only 7%. occupational health departments to improve this number. The aim of
Patients with Crohn's disease were more likely to join this studywas a) to assessthe current level of uptake of vaccination and
(X2 = 5.43, p=0.02) and particularly women (X2 = 3.80, b)toassessifdoctorsensurecontinuingimmunity. 157physiciansand
p < 0.05). Those who replied wanted the group to provide

b

an information service (85%), an opportunity to discuss surgeonswere mterviewed and data obtained regarding their hepatitis B
problems with fellow sufferers (77%) and promote the vaccination status. Results. 63 (88.7%) of 71 house officers/senior
needs of people with IBD to the local community. house officers (HO/SHO) had been vaccinated against hepatitis B

There was an 88% response rate to the second almost all while they were at medical school. 43 (68.3%) of these had
questionnaire (n=159), 83 from joiners and 76 from non- been tested for seroconversion. 10 had been vaccinated more than 5
Joiners. Amongst those who had Joined 57S (n-47) hadjoiender Amoetngs.Mostthose gwho tjoined 57%up d years ago but none had inquired about their uimune status since thatattended meetings. Most thought that the group provided tm.6 eitasadsno eitaswr nevee.4 7.%
useful information (99%), mutual support (66%), regular thane. 66ree inats and se3or registrars were intehaewed. 47 (71 2%)
updates on medical research (70%) and a place to meet had been vaccnated and 34 (723%) of these had been tested for
people with similar or worse problems (60%). Amongst seroconversion. In the group vaccinated more than 5 years ago 50%
those who had not joined 81% (n-62) thought such a group had been retested. 20 consultants were interviewed of which only 8might be useful but gave a variety of reasons why they (40%) had completed a course of vaccination and 2 only had beendid not join including: too busy (40%) meetings held tested for seroconversion. There were 19 gastroenterologists (in-too far away (23%) managing well without such support th
(28%) and prefer not to broadcast their illness to others traini or consulants), aH of whom regarly endosoped, of which
(20%). 31.6% were not immunised. Incondusion. More junior doctors are

In summary female patients with Crohn 's disease are now immunised against hepatitis B and amongst HO/SHO's this reflects
more likely to join a self - help group. Although most the success of student health vaccination programmes. However, therepatients agree self-help groups are useful in theory is inadequate folow up to ensure continuing immunity. Uptake of
many do not join because they are too busy, embarassed vaccne remains poor amongst consultants and most are at continuingor cannot get to the meetings. Because of a lack ofr infecren.appropriate targeting, cultural differences and dis- rsk ofinfecton.
sociation from medical assistance these groups may not 1.Burden AD & WhorweBPJ. Poor uptake of hepatitis B i nizaton
fulfill a beneficial role. anthospital-based health carestaff. Postgad Med J 1991:67; 256-258
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F237F235

F236 F238

Open access endoscopy for acute dyspepsia presenting
to an Accident and Emergency department.

R.HARVEY,M.GALVAGAS,J.MYERS,C.C.AINLEY,M.J.GLYNN.
[Newham General Hospital, London. I Opeh access
endoscopy for G.P. referrals is now widely' practised in the
U.K. Particularly in inner city areas many patients use
Accident and Emergency departments (A&E) as a source of
primary care. We have studied the outcome of offering direct
access upper gastrointestinal endoscopy to patients
presenting to A&E with acute dyspepsia, who do not require
admissioni.
Casualty Officers were circulated with instructions as to

which patients to refer to the open access service. Patients
were given an explanatory leaflet. Antacids were prescribed
for interim symptomatic relief.
Over a 13 month period 173 patients were referred .(Mean

age 42. range 18-86).72% had epigastric pain. The duration
of symptoms was evenly distributed from a few days to more
than a year.35% had not seen their General Practitioner
(G.P.) with these symptoms. 36 patients did not attend. 137
endoscopies were performed. Diagnoses; Normal 68 (50%),
Hiatus hernia 15 (1 1%),Oesophagitis 17 (12%),Gastritis 19
(14%),Duodenitis 10 (7%),Peptic ulcer 14 (10%),Gastric
carcinoma 0 (0%).During the study a consecutive series of
57 direct G.P. referrals for dyspepsia had 16 (28%) normal
endoscopies (0.01>p>.001 compared to the study group). 38
of the A&E patients were asymptomatic by the time of the
procedure ofwhom 30 had normal endoscopies. 16 out of 29
symptomatic patients with normal endoscopies were
reviewed in outpatients. The service was popular with A&E
staff,the increase in workload for the endoscopy unit was
modest(<5%).

Following-this audit of the scheme we predict that
protocol modification and consequent improved case
selection will optimise this service,to compare favourably
with G.P. direct referrals.

PNEUMATOSIS COLI: A REVIEW OF 25 CASES
G.Gagliardil,M.J.Hershmanl, I.W.Thompsonl, S. Jordan 2,
P.R.Hawleyl, I.C.Talbotl
ISt.Mark's Hospital, London.2St.Bartolomew'Hospital, London.

Pneumatosis Coli is an rare condition characterised by gas filled
cysts in the large bowel mucosa, muscularis and serosa. We report 25
consecutive cases treated during the last 30 years. There were 15
females and 10 males with a mean age of 59 years. Presenting
symptoms were diarrhoea (n=17), mucous discharge (n=17), rectal
bleeding (n=15) and constipation (n=12). Pneumatosis usually
affected the left colon (96%) and diagnosis was by sigmoidoscopy in
18 cases (72%). A redundant sigmoid colon was observed in 80% of
patients. Pneumatosis coli was associated with psychiatric disorders
(36%), chronic lung disease (20%) and colitis (12%). Oxygen therapy
was administered in up to three courses and always alleviated
symptoms but had a high recurrence rate (50-78%). Two patients
underwent colectomy. Treatment was symptomatic in 14 cases with
improvement in 9 (64%).
Five patients had mucosal pseudolipomatosis on histological

examination. Immunohistochemistry provides evidence that the cyst
are lined by cells of macrophage/monocyte origin (MAC 387, S100
protein positive) and that many similar mononuclear cells are present
in the adjacent mucosa and overlying lamina propria. The cysts show
no inimLnohistochemical endothelial lining (factor VIII, CD34, Ulex
negative).
This is the largest reported series of pneumatosis coli. The

association of pneumatosis coli with psychiatric disorders and mucosal
pseudolipomatosis are novel. In addition there is no evidence that
cysts derive from preexisting (vascular) structures.

THE IMPACT OF A SPECIALISED BLEEDING UNIT SERVING
GRAMPIAN REGION: THE WAY FORWARD?
PN BRAMLEY, J HASSON. D WALSHE, M SOUTER. *K PARK, *D
ANDERSON. *P THOMAS, TS SINCLAIR, AW McKINLEY, PW BRUNT.
NAG MOWAT. Gastrointestinal Unit and *Division of
Surgery, Aberdeen Royal Infirmary, Aberdeen.

A purpose designed GI Bleeding Unit to cover the
population of Grampian Region was opened in Aberdeen in
October 1991. An open access policy from the community
and hospital services allows rapid admission to a unisex
six bedded unit, with dedicated nursing and medical staff
under the direction of a consultant gastroenterologist.
A management policy is strictly observed with emphasis on
vigorous resusitation, rapid diagnosis and early surgery
if appropriate. This report presents audit data
collected prospectively during the first six months of
operation.

A total of 386 patients were admitted with suspected
GI blood loss, 270 were diagnosed as upper GI (70%), 58
as colonic (15%), and 58 had no evidence of bleed (15%).
The 165 males with upper GI bleed had a mean age of 63
years (range 16-91), the 105 females age was 71years
(22-96), the age ranges and sex ratio for the colonic
bleeds were similar. 43% upper GI and 53% colonic
bleeds were considered significant, with low haemoglobin
or shock on arrival. The commonest sources in upper GI
were duodenal ulcers(24%), oesophagitis(17%) and
gastritis/erosions(13%); in colonic were diverticular
disease(36%), haemorrhoids(12%) and polyps(10%), no
bleeding point was identified in 12% of both upper GI and
colonic bleeds. The mortality for those with upper GI
bleeds managed medically was 2.8% (7/249), for those
requiring surgery was 14.2% (3/21) giving an overall
mortality of 3.7% For colonic bleeds the medical
mortality was 2.2% (1/44), surgical 14.2% (2/14) and
overall was 5.1% The average stay in the unit was 41
hours, with 45% being discharged directly home. The
average stay in hospital was 6.9 days.

In summary During the first 6 months the mortality
rate from GI bleeding fell substantially, and the time
spent in hospital was significantly reduced. This has
important treatment and resource implications.

TARGETING OF 5-FLUOROURACIL TO THE LIVER:
EVALUATION OF A NOVEL DISACCHARIDE ADDUCT.
N. Davies. J. Yates. H. Kynaston. B. Taylor.T. Cooke. H.
Hamad.C.H. Bamford. S.A. Jenkins Departments of Surgery and
Bioengineering, Royal Liverpool University Hospital, Liverpool,
U.K.

Targeting of 5-fluorouracil (5FU) to the liver of patients with
hepatic metastases may maximise tumour kill, minimise systemic
side effects and possibly improve survival. The aim of this study
was to compare the uptake of 5FU and a novel 5-FU disaccharide
(galactose and fructose) adduct by normal liver tissue and hepatic
tumour in rats.

Hepatic tumour was induced in BDlXZ rats by an intraportal
injection of 1 x 10 K12/TR adenocarcinoma cells. Groups of rats
with hepatic tumour received 5mg `4C-FU or 14C-5FU adduct
(22mg) containing the same concentration of 5FU and blood
samples removed at 10 min intervals. One hour after
administration of the 5FU or adduct the rats were killed, the
visceral organs removed, weighed and the radioactivity measured in
a scintillation counter.

The hepatic uptake of 5FU and the adduct was not significantly
different between the two groups of animals (p > 0.05 Student's t
test). However, the uptake of adduct by tumour tissue was four
times greater than 5FU (4226 + 190 v 1003 + 190 cpm/g; p <

0.001). Conversely the maximal blood level of the adduct (57.9 +

0.65 cpm/ml) was significantly less than 5FU (212.7 +2.9 cpm/ml).

The results of this study indicate that coupling of 5FU to a

simple carbohydrate containing a galactose moiety selectively
targets the cytotoxic to hepatic adenocarcinoma and may therefore
potentiate tumour kill and improve survival.
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SURVEILLANCE OF THOSE AT HIGH RISK OF COLORECTAL
CANCER USING AN IMMUNOLOGICAL FAECAL OCCtJLT
BLOOD TEST

MHE ROBINSON, CB WILLIAMS*. JD HARDCASTLE

Department of Surgery, University Hospital, Nottingham;
* Endoscopy Department, St Marks Hospital, London

Haemoccult (H/O) is insufficiently sensitive to screen subjects at
high risk of colorectal cancer (CRC) while endoscopic surveillance
remains controversial because of the costs and potential morbidity.
Hemeselect (H/S)(SmithKline Diagnostics), an immunological faecal
occult blood test, is more sensitive for CRC and adenomas than H/O.
Our aim was to measure the sensitivity and specificity of H/S and
R/O in subjects at high risk of CRC.
335 patients have undergone complete colonic investigation

(adenoma followup, n=170; positive family history, n=108; cancer

followup, n=49; longstanding colitis, n=12). All completed the H/S
tests but 40 failed to satisfactorily do the H/O tests. 58 subjects had
positive H/S tests (17.3%) and 11 had positive HAO (3.3%). Two
people were found to have rectal cancers; both tests were positive in
one and negative in the other. 15 patients had at least one adenoma
> 1 cm, 5 (33%) returning positive H/S tests and 3 (20%) with
positive H/O. Forty-three of the 244 not found to have neoplasia had
positive H/S tests (specificity= 82.4%). Specificity for neoplasia for
the H/O test is 96.8%.

Surveillance programmnes aim to detect large adenomas and early
cancers. This immunological FOB test failed to detect two-thirds of
such lesions and, on the basis of these small numbers, is unsuitable
for high-risk group screening.

F239

F240

SCLERODERMA (SYSTEMIC SCLEROSIS): AN UNRECOGNISED
CAUSE OF FAECAL INCONTINENCE.

AF Engel, MA Kamm.
St Mark's Hospital, City Road, London UK.

Fibrosis of gastrointestinal smooth muscle is well
recognised in scleroderma, causing upper gut
dysmotility and constipation or chronic intestinal
pseudo obstruction. An effect on continence has
not been described.
Methods: Two patients with scleroderma,
complaining of faecal incontinence, were studied
by anorectal physiology studies, anal ultrasound,
and histology in one. Patient A was a 62 years old
female with a 9 year history of scleroderma and
rheumatoid arthritis, 5 years of dysphagia, and 3
years of passive incontinence of liquid stools.
Patient B was a 44 year old female with a 7 year
history of CREST syndrome, dysphagia, 20 years of
constipation, previous anterior resection for
rectal prolapse, and 5 years of passive
incontinence for solid stools. Both patients had
typical skin changes of scleroderma.
Results: Both patients had a markedly reduced
resting anal pressure (15, 20 cm H20; normal > 50)
but a normal squeeze pressure (80, 200 cm H20;
N>60). Pudendal nerve function and anorectal
sensation were normal. Anal ultrasound showed a
very thin and hyperechoic internal anal sphincter,
but normal external anal sphincter. Histology of
the sigmoid colon (patient B) showed definite
scleroderma fibrous replacement of smooth muscle.
Conclusions: Faecal incontinence can occur in
scleroderma, and is characterised by passive
incontinence due to fibrous replacement of the
smooth muscle and impaired function of the
internal anal sphincter. The external anal
sphincter is unaffected. This symptom should be
sought in patients with connective tissue
disorders.

CAN PERMEABILITY TO SUGARS PREDICT RELAPSES
IN CROHN'S DISEASE?
R D'Inc3, V Di Leo, 'D Martines, M Minotto, C Venturi,
GC Sturniolo, R. Naccarato. Division of Gastroenterology,
University of Padua, Italy.

The efficacy of intestinal permeability, which is altered
in active Crohn's disease (CD), in predicting relapses
was ascertained by measuring lactulose/mannitol (L/M)
excretion in 37 CD patients. Urine was collected for 6
hrs after oral administration of the sugar mixture at the
beginning of the study and at 3-monthly intervals for
one year thereafter. On each occasion, clinical (CDAI)
and biochemical (ESR, alfalglycoprotein, C reactive
protein) activities were assessed in order to identify
relapses. Twenty-six patients were initially in remission.
Twenty patients had normal L/M test results while six
presented altered permeability. Three of the latter had
persistent arthritis. Five patients relapsed during the
study period; in each case the relapse was anticipated
by abnormal test results in the preceding 3 months.
Fifteen patients remained in remission throughout the
whole year and L/M tests were normal. In patients in
remission the L/M test therefore had a 100% sensitivity
and a 71% specificity for relapses. Eleven patients had
active disease on entering the study: eight had abnormal
L/M tests which reverted to normal only in the five
patients who had remission. Three patients had normal
L/M tests throughout the study period despite persistent
active disease: in all of these patients, CD was confined
to the colon.

In conclusion, L/M test is useful in predicting relapses
in CD. It is sensitive to disease activity while its
specificity can be affected by the presence of
extraintestinal complications or by the colonic extent of
the disease.

IS URGENT RESTORATIVE PROCTOCOLECTOMY A SAFE PROCEDURE IN
ULCERATIVE COLITIS?
J.S. McCourtney, IG. Finlay
Department of Surgery, Royal Infirmary, Castle Street,
Glasgow G4 OSF

Restorative proctocolectomy (R.P) has become the
standard elective procedure for ulcerative colitis (U.C.).
The role of pouch surgery however, in the management of
urgent cases of U.C. has not been established.

We performed a prospective study of 30 consecutive
patients presenting with U.C. and treated by R.P. Of
these 12 (4 female, median age 25 years, range 14-42
years) underwent surgery within 48 hours of admission;
the remaining 18 (9 female, median age 29 years, range
18-57 years) underwent elective surgery. 27 patients
(90%) had covering ileostomiss. There were no deaths in
either group. Anastomotic/pouch leakage occurred in 1
patient in the urgent group and in 2 patients in the
elective group. All 3 leaks occurred in patients without
covering ileostomies. The groups were comparable for
duration of surgery, blood loss, transfusion requirments
and hospital stay. (see table: results expressed as
medians and ranges, Mann-Whitney tests used throughout).

J-POUCH DURATION OF BLOOD LOSS BLOOD Tx HOSPITAL
SURGERY (mine)(ml) (units) STAY

(days)
URGENT (n-12) 210(175-335) 290(150-1300) 0(0-3) 12(7-74)

ELZCTIVE (n-18)215(165-270) 345(50-1300) 0(0-3) 11(8-30)

p N.S. N.S. N.S. N.S.

At a median follow-up of 8 months (range 3-35 months)
the 24 hour stool frequency was similar in each group
(urgent: x5 (x3-13)1 elective: x7 (x3-18); ps N.S.).

These data suggest that R.P. with covering ileostomy
may be safely performed as an urgent procedure in U.C.
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ACCURATE ASSESSMENT OF COLONIC INFLAMMATORY
BOWEL DISEASE(IBD) USING EARLY(1HOUR)TECHNETIUM
(Tc99m) HMPAO WHITE CELL SCANNING.
M J Weldon. S H Saverymuttu. C. Findlayson. A E A Joseph.
J D Maxwell. (St. George's Hospital Medical School, London.)

The extent of colonic involvement in IBD has important
implications for both treatment and prognosis. The current gold
standard for such assessment is colonoscopy with biopsies. However
this can be uncomfortable, involves some risk and may not always be
possible due to severely active disease or stricturing. Tc99mHMPAO
white cell scanning (Tc99 scan) is a non invasive technique which can
detect sites of acute inflammation. There has however been
uncertainty regarding the optimal timing of scanning, and some

concern about false positives due to excretion of isotope into bowel.
To assess the accuracy of disease extent deternmination by this

method, 49patientswith suspectedcolonicIBDunderwentcolonoscopy
and Tc99 scans within 10 days. Biopsies were taken from 8 sites
extending from caecum to rectum. Extent of active colonic disease was
assessed histologically using specific criteria and was given a score of
0-8. Tc99 scans taken Ihr and 3hrs post reinjection of cells were

assessed for involvement in each of the same 8 colonic segments.
Histology showed no active disease in 13 patients. All 13 had absent
colonic activity on lhr scans (specificity 100%), but 5 had colonic
activity on 3hr scans (specificity 61%). Histology showed active
disease in 36patients, 33 ofwhom had colonic activityon both lhrand
3hr scans (sensitivity 92%). The correlation between histological
extent and lhr scan extent was r= 0.9, (p<0.01). 3hr scans were also
useful by demonstrating colonic transit of activity.

In conclusion, TcHMPAO white cell scanning lhrpost injection
is a sensitive and highly specific investigation for suspected active
colonic IBD and provides an accurate assessment of disease extent.

CAN STOOL FREQUENCY AFTER ILEO-ANAL POUCH BE
PREDICTED PRIOR TO ILEOSTOMY CIOSURE?
PA Goldberg. RI Nicholls. MA Kamm.
St Mark's Hospital, London

Pouch volumes, anal function and presence of
inflammation may influence pouch function.

Method: 37 patients (mean age 34 years, range 17-
63, 22 male) had ano-pouch physiological studies
(n=26) and pouch biopsy (n=26) performed prior to
ileostomy closure and repeated at a mean of 14
months (9-28) after ileostomy closure, following
ileoanal W pouch formation. Pouch biopsies were
scored for inflammation (inflammatory cells,
ulcers and atrophy). 24 hour stool frequency was
recorded at follow-up.

Result: The maximum anal resting (56(4.8) v
70(7.7) cm H20, pre v post, mean(SEM), p<0.002)
and squeeze pressures (106(12.5) v 172(22),
p<0.002) both significantly increased at follow-
up. Preclosure low anal manometry values did not
predict a subsequent high stool frequency. Though
pouch distention volumes to elicit threshold
(62(11) v 101(25) ml, pre v post, p>0.2) did not
increase significantly, maximum tolerated volume
(152(16) v 375(44), p<O.OOl) did. Preclosure
volumes did not correlate with repeated
measurements at follow up (p>0.079, p>0.2
respectively). Preclosure volumes also did not
correlate with subsequent stool frequency (mean
5.8, range 2-12). The inflammatory score prior to
ileostomy closure did not correlate with post-
ileostomy closure stool frequency or inflammatory
score (all p > 0.05).

Conclusion: Anal manometry, pouch distension
volumes, and pouch inflammatory changes prior to
ileostomy closure do not predict subsequent stool
frequency or pouch sensory volumes. Preclosure
measurements should therefore not influence
management.

EFFECTS OF ADJUVANT 5-FLUOROURACIL AND
LEVAMISOLE ON T-CELL PROLIFERATION

I.J.Adam. H.Sue-Ling. P.J.Finan. A.Boylston, D.Johnston.

Centre for Digestive Diseases, The General Infirmary, Leeds.

It is unclear whether the beneficial effects of adjuvant therapy with 5-
fluorouracil (5-FU) and levamisole are due to the immunomodulatory
effects of levamisole. To determine this, T-cell proliferation was

measured before operation and on days 1, 3 and 7 after operation in 18
patients with Dukes' B2 or C tumours randomised to receive a) surgery

alone (n=6), b) surgery with 5-FU 450mg/m2 + levamisole 150 mg
(n=7), or c) surgery with 5-FU + low-dose folinic acid 20mg/m2
(n=6). Induction of chemotherapy was for three days starting the day
after operation. T-cell proliferation was assessed by the incubation
lymphocytes with the mitogen phytohaemagglutanin for 48 hours,
followed by measurement of 3H-thymidine uptake by the lymphocytes,
expressed in counts per minute.
Results.
Counts per Before After operation
minute operation Day I Day 3 Day 5

(chemotherapy) (Post.chemo)
Surgery 28709 17723 24867 30440
alone (16623-32551) (9704-20404) (14628-31539) (27514-35875)
5-FU + 32902 17869 31803 # 39677 #
levamisole (26335-40489) (14278-21760) (21865-37280) (27599-48576)
5-FU + 34795 21032 17938 # 19955 #
folinic acid (26243-39891) (12098-22003) (12274-21049) (13701-21919)
Medians with interquartile ranges. # p<0.05 Mann-Whitney

Treatment with levamisole led to a quicker recovery of the post-
operative immunosuppression in patients receiving chemotherapy, which
may help to explain the apparent synergy between 5-FU and levamisole.

COLONIC PH IN GHANAIANS: STUDIES IN CONTROL
SUBJECTS AND PATIENTS WITH COLORECTAL
CANCER. SB Naaeder DF Evans+.G Pye*. N Baker* . JD
Hardcastle* & EO Archamoong. Depts of Surgery, Ghana Medical
School, Accra, and *Nottingham Medical School, Nottingham and +GI
Science Research Unit, London Hospital Medical College, London.

Colonic pH is lowered by dietary fibre. It has been proposed that high
colonic pH promotes colorectal cancer by increasing the levels of co-
carcinogens from endogenous substances. Previous studies have shown
lower faecal pH in low-risk, third-world countries compared to high-risk
western societies and colorectal cancer patients. In-vivo colonic pH
measurements have shown trends towards colonic alkalinisation in
neoplastic groups compared to controls. The aim of this study was to
measure colonic pH in low-risk controls and patients with colorectal
cancer in Ghana and to correlate colonic pH and dietary fibre intake.
Control subjects were 73 adult Ghanaians (41 urban (U), 32 rural (R))

with no gastrointestinal disease. Colorectal cancer (Ca) cases included 18
patients without obstruction and awaiting surgery. Control data were
compared to previously collected UK data (n=66). Colonic pH was
measured using a pH sensitive radiotelemetry capsule (RTC) and digital
portable recorder which stored pH data for 48 hours during G1 transit of
the RTC. Dietary fibre intake was assessed using a questionnaire and
food tables devised and validated by us and adapted for the Ghanaian
diet..
Mean pH values in right and left colon were: U, 6.1, 6.7: R, 6.5, 6.9:

and Ca, 5.9, 6.2: (UK controls 6.4, 7.0). Mean pH of the right colon
was significantly lower (p < 0.05) than the left colon in the urban group
but not in the ruLral dwellers nor cancer patients. No significant
differences in mean pH value in any part of the colon were found
between urban and rural subjects, cancer patients or the UK controls.
Dietary fibre intake was similar in the Ghanaians groups, 39g(U),
38g(R) and 37g(Ca) respectively and higher than UK controls (23g) and
no strong correlation was found between fibre intake and pH.

We conclude that our epidemiologically low-risk group for colon
cancer had similar colonic pH but higher dietary fibre intake than UK
controls but our findings do not support the hypothesis that high colonic
pH predisposes to colonic Ca, pH being lower in the cancer patients
than in controls. It is possible that bacterial flora and colonic
homeostatic mechanisms may adapt to long-term differences in dietary
fibre and that colonic pH is therefore not a marker of cancer risk.
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THE LONG TERM RESULTS OF RESTORATIVE PROCTOCOLECTOMY FOR
ULCERATIVE COLITIS * A HISTORICAL SERIES. TNF MICROSATELLITE POLYMORPHISMS IN COELAC DISEASE.

P Setti.Carraro,KHWilkinson,JK Ritchie,RJ Nicholls.
R. Mc Manus. M. Molonel. Y.T. Chuan. D.G. Weir. D. Kelleher.

P Setti-Carraro,KH Wilkinson,JK Ritchie,RJ Nicholls. Department of Clinical Medicine, Trinity College Dublin, Dublin 2,

St. Mark's Hospital, City Road, London, U.K. Ireland.

Between November 1976 and December 1985, 110 patients(59 ma- Coeliac disease is tightly linked to a gene(s) located in the HLA regionon chromosome 6. The tumour necrosisfactor (TNF) locus is located in
les, 51 females, mean age 31.6 years (range 14 to 60)) un- the MHCclass Ill region which isin close physical proximitytothe HLA
derwent restorative proctectomy or proctocolectomy for ulce- genes. We have analysed genomic DNA samples taken from coeliac
rative colitis. There was one (1%) operative death. Patients patients for evidence of a linkage of the disease phenotype with

specific microsatellite alleles., Three variable number tandem repeats
were followed-up until death or February 1992 for a minimum (VNTRs or microsatesUites) are present in.the vicinity of the TNF locus

of 74 to a maximum of 173 months from ileostomy closure. Du- and aretermedTNFa,TNFb,TNFc, TheTNFc alleledemonstrated only
ring the follow-up 20 (20%) patients were operated on for twoallelesandwasnotusefulforlinkageanalysis. TNFaismuch more
small bowel obstruction. There were 8 late deaths (4 disse- heterozygous with 10 different alleles present in our population. Themost predominant allele (allele Al) was present at an apparent
minated disease, 1 late sepsis and 3 unrelated). Seven pa- frequency (excluding the possibility of null alleles) of 0.596 in the
tients were lost to follow-up. Sixteen (16%) reservoirs were coeliac population (n=52) as against 0.333 in the control population
removed, defunctioned by an ileostomy not closed at the ti- (n=30). 86.5% of affected individuals were either heterozygous orhomozygous for this allele as opposed to 53.3% of the control
me of assessment or converted to a Kock reservoir. Reasons population: theobserved values are signfficantly different (p=.0002).
for failure included perianal and pelvic sepsis (n-8) and The TNFb locus also has a high polymorphic information
dysfunction (n-5). Two (3.8%) patients had a pouch-vaginal content. One allele (allele B1) is highly prevalent in the coeliac
fistula. Eight (50%) failures occurred within the first ye- populaption (n=25), an apparent frequency of 0.660, as opposed to a

ye-frequency of0.133 in the control group (n=15). Of the coeliacs tested

ar. Function was assessed at a mean of 99.3 months (range (25), 88.0% were either heterozygous or homozygous for allele Bi, as

63-173 months) in eighty patients with an intact reservoir. compared to 26.7% of controls which is a statistically significant
Their average number of bowel movements was 4.2/24 h (range difference (p=0.0003). Therefore both loci possess alleles which

appear to be in strong linkage disequilibrium with the causative genetic
1-12). Night evacuation occurred regularly in 26 (32%) and lesion(s) for coeliac disease. This is especially true of allele Bi, which

16 (20%) wore a pad. Continence was normal in 45 (56%), whi- may be of prognostic value. Since the association of the microsatellite
le 35 (44%) had minor mucous leakage. Twenty seven (35%) re- locuswiththediseasegenesisunlikelytobeasaresultofafunctional

interaction (except perhaps through physical linkage to a secondary
quired antidiarrhoeal medication. General health :five pat- locus), these data, in conjunction with data from the HLA loci, may be a

ients in child bearing age gave birth to nine babies, all useful aid to mapping the disease locus.

but two by caesarian section; seven (6.8%) patients had pre

or postoperative thyroid dysfunction, three had kidney sto-

nes, two (1.8%) had myasthenia gravis, one chest and renal

sarcoidosis and two had recurrent postoperative anemia re-

quiring i.v. iron. Ten (10%) patients postoperatively deve-
loped arthropathy and five (5%) erythema nodosum.

F248 F250

CT-PLANIMETRY: AN ACCURATE AND USEFUL T CELL RECEPTOR VP USAGE IN PERIPHERAL BLOOD AND SMALL
ASSESSMENT OF PERCENTAGE HEPATIC REPLACEMENT INTESTINAL BIOPSIES OF TREATED AND UNTREATED COELIAC
(PHR) OF COLORECTAL LIVER METASTASES. S.F. Purkiss. J. DISEASE PATIENTS. MA Hall. RP Sturgess. JS Lanchbury & PJ
Rogeirs, N.S. William Academic Surgical Unit, Royal London Ciclit Molecular Immunogenetics Laboratory and Rayne Institute,
Hospital, London El. UMDS, St Thomas' Hospital, London, UK.

Coeliac disease (CD) is characterised by gluten sensitive enteropathy,
The percentage hepatic replacement (PHR) of colorectal liver increased numbers of small intestinal intraepithelial lymphocytes (IEL)
metastases may be an important factor in assessing prognosis, and bearing ap or y6 T cell receptors (TCR) and exhibits a strong HLA class
in clinical trial evaluation. Most imaging techniques used to assess II association. Dietary restriction of gluten reduces apTCR+ IEL
PHR rely on subjective interpretation by radiologists. We have numbers towards normal, but the ySTCR+ IEL numbers appear to be
devised an accurate quantitative microcomputer based method using less affected. It has been hypothesised that an oligoclonal expansion of..aTCR+ IEL might contribute to the pathogenesis of CD.planimetry to measure the PHR from CT scans. For each sequential In order to investigate- this hypothesis, we have studied TCR VPi
CT image the cross- sectional areas of liver and metastases are usage in both peripheral blood and small intestinal biopsy specimens
measured. PHR is calculated as the sum of cross sectional areas of from untreated (n=7) and treated (n=6) CD patients and controls (n=2).
metastases divided by the sum of cross sectional areas of liver. The Peripheral blood lymphocytes, IEL and lymphocytes from the
method was extensively evaluated: Phantom studies: The PHR of underlying lamina propria of the biopsies were separated and analysed
6 cadaveric livers were measured by CI-planimetry and by water to determine whether there was any compartmentalisation of specificTCR VP usage, that might be involved in disease pathogenesis. Linear
displacement following dissection. Agreement between CT- PCR amplificaton of TCR j-chains from the constant region through to

planimetry and water displacement was good with a bias of 1.0 % the variable region was carried out on standardised TCR specific cDNA
(0.0 to 2.1, 95% Cl's) over a PHR range of 2.7 to 52.1 %. Subjective using amplification-primer pairs designed to amplify members of 20
assessment of PHR was assessed on 9 CT scans of patients with TCR P families. Direct comparisons were made between the peripheral
colorectal hepatic metastases by 5 radiologists and 9 surgeons. blood and the diffrent tissue compartments for each amplification

Coefficients of variation for subjective assessment ranged from 21.0 primer pairto try and establish if any specific bias in V,B usage existed.
We did not find TCR VP usage to be restricted in any cellular

to 80.0 compared to 0.96 to 3.36 for objective CT-planimetry. compartment in either the coeliac patients or controls. This study does

Interobserver repeatability of Cr-planimetry was assessed by not support the hypothesis of restricted TCR usage in coeliac disease.

repeated measures on 10 CT scans by two independent observers.
The agreement between observers was excellent with a bias of 0.04
%, (4021 to 0.31, 95% Cl's). Relationship between CT-planimetry
PHR and survival was assessed by a retrospective study of 20
patients with colorectal metastases. Significant correlation (p < 0.05,
r = 0.72) was found between PHR and survival when a semi-log plot
was used and patients with extrahepatic disease were excluded. In
conclusion, CT-planimetry allows straightforward, accurate and
repeatable measurement of PHR and avoids the- inaccuracies of
subjective interpretation. In addition, accurate measurement ofPHR
may have prognostic significance in patients with colorectal cancer
metastases confined to the liver.
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COELIAC DISEASE: ASSESSMENT OF THE
SUITABILITY OF FOODS
HJ Ellis. AP Doyle. P. Day. RP Sturgess. H.Wieser*. and
P.J.Ciclitir.
The Rayne Institute St. Thomas' Hospital, Lambeth Palace
Road, London, SEl 7EH and *German Research Institute of
Food Chemistry.

A sensitive and specific assay is required to detect trace
quantities of gliadin present in "gluten-free" foods. Detection
of enzymically altered gluten is not possible using most of the
available assays. A peptide B3144, derived after peptic-tryptic
digestion of a-gliadin, and corresponding to residues 3-56,
was used to produce monoclonal antibodies.

Ascites derived from one of these antibodies, WB8 was used
to develop semi-quantitative immunodot assay. Solutions of
1-500 pg/ml of coeliac-toxic prolamins were dotted onto
nitrocellulose sheets. Additionally ethanolic extracts of 50 and
500mg/ml of rice, maize, millet and sorghum flours were
dotted, as was an ethanolic extract of malt at the same
concentrations.

The sensitivity of the assay was ljggIml for unfractionated
wheat gliadin and rye prolamins, and 5ILg/ml for barley and
oat prolamins. Extracts of flours from coeliac non-toxic
cereals did not cross-react in the assay. Enzymically altered
gluten, Frazers Fraction III (FFI1) was detectable at S0gg/ml.
Malt, which represents a partial hydrolysate of barley
prolamins was easily detectable and appeared to contain the
equivalent of 100mg of barley prolamins per lOOg of malt.

A sequenced peptide of gliadin has been used to raise a
monoclonal antibody which is specific for those prolamins
which exacerbate CD. We have developed a sensitive and
specific semi-quantitative assay for the measurement of gluten
in foods which can be used to detect enzymically altered
gluten.

ENERGY DIBALANCE IN GROWING ADOLESCENT WITH INACrIVE
CROHNSDISASL PHKudA JS Ga MluGFbiag St
Bartholomews & St Mars Hospital, London, UK & I Medical
Pathology, Univety ofBologna, Italy.

Undernutrition is consiered to have a central role in the pathoge
of growth dation in Crohn!s disase (CD). This may occur as a
consequence ofind food intake, inceased energy e
or both. To demie the conribution of each of thee factors, 10
growing adolesc (age 17.8+1.4 yr, 7 male) with inactive CD
(simple CDAI <3, CRP and IL-6 normal) were 2assd with respect to
anthropometrac parameters and restiDg gy ture (REE). REE
was measured by iniret calorimetry during rmision (n=10), repeatd
in relapse (n=4) and compared to the REE predicted from the Harris-
Benedict fomwula. Mean energy intsake was assessed with 7 day diaries
in S patients and compared to recommended intake for age, sex and
weight. Ten healthy, growing, age and sex-matched adolescents served
as healthy controls. Nme patients with inactive CD, who had ceased
growing, matched for disease site and duration, served as disease
controls (age 19.0_1.3 yr, 6 male).
Patients and disease controls had lower body mass index (19.2+0.6;

20.9+0.7) than healthy controls (23.7±0.6; p<0.001). Percent body fat
was lower in patients (13.2+1.9) compared to healthy controls
(20.5±2.4, p<0.05) but not to disease controls (17.0+2.6). Patients had
higher REE/kg of fat free mass than disease or healthy controls
(36.9+5.1; 32.9+2.6; 30.9±2.1 kcal; p<0.01). Measured REE in
patients, but not in either control group, was higher than the predicted
REE (measured: predicted 1.15; 1.03; 0.99; p<0.02). Energy intake in
patients was 97/o of recommended intake (p=-NS), but the measured
ratio of energy intake/BEE was lower than the predicted ratio (1.49 vs
1.71; p<0.05). During subsequent relapse in four patients REE was
unhned.
In growing adolesce with CD, growth may be threatened by

inceased energy expenditure which is not accompanied by an adequate
increase in energy intake. Relapse of disease does not appear to
increase REE further but may 'divert' energy from growth to disease
activity.

TOTAL PARUNTAL NUTRITION DOsS NOT PREDISPOSE TO OUT
TRANSLOCATION IN MAN

PC Sedma, J May. sa Brooks, P Sagar. D Johnson, I
Trina. C; Mitchell, J Macfi-.
Scarborough Hospital, Woodlands Drive, Scarborough,
North Yorkshire, Y012 GQL.

It has been suggested that total parenteral nutrition
(TPN) may predispose to gut tranelocation as a

consequence of subtotal villous atrophy and this may
have important consequences with regards to poet
operativp sepsis and the development of multiple organ
failure ) We haye prospectively studied 147 surgical
patients undergoing elective laparotomy. Twenty patiemts
received pro operative TPM and the remaining controls
ate normally until the day of surgery. The TPN group
received 0.35 kcal/kg/day and 0.2grm Nitrogen/kg/day for
a minimum of 7 -10 days and nothing orally.

Translocation was assessed by culture of samples of

serosa, mesenteric lymph nodes and peripheral venous

blood taken at the time of laparotomy and where possible
villous architecture was assessed from sal1 bowel

biopsies obtained at operation.
There were no complications relating to TPN.

Translocation occurrod no more frequently in those

patients receiving TPN ( 2 of 20) than controls (14 of

113). Similarly, there were no differences in the mean

villous height ratios in the two groups and there was no

difference in the incidence of post operative septic
complications in the two groups.

Gut translocation occurs in man albeit infrequently.
We can find no evidence that short courses of

preoperative TPN predispose either to mucosal atrophy or

gut translocation.

1) Maynard ND, Bihari Di. Postoperative feeding.
BSJ 1991;303:1007-8.

THE EFT OF ENTERAL FEEDING ON COLONIC
MOTILITY IN MAN
T E Bowling. A H Raimundo. J S Jameson. J Rogers. D B A Silk.
DeparunentofGastroenterology,Central MiddlesexHospital,London,UK

The pathogenesis of enteral feeding related diarrhoea remains unclear.
In previous studies of normal subjects we have shown that it occurs
more commonly during intragastric tham intraduodenal feeding, and is
more likely to result from disturbed colonic than small intestinal
function. We have also shown that when infusing a polymeric enteral
diet, either intragastrically or intraduodenally, at 1.39 ml/min (1.39
kal/min, 8.75 mgN/min), the colonic pressure activity remains similar
to that seen in the fasting state. However, during that study, diarrhoea
was only induced in 1 of 14 subjects. The aim of the present study was

to determine whether a higher infusion rate of an enteral diet could
evoke an abnornal colonic motility response.

Intraluminal pressure recordings in the unprepared descending and
sigmoid colon were undertaken in 6 normal subjects on 2 separate
occasions in random order. Continuous recordings were made for a

duration of 9 hours: 3 hours before and 6 hours during infusion of a

polymeric enteral diet at 2.78ml/min (4.2 kcal/min, 26.1 mgN/min). On
one occasion the subjects were tube fed intragastrically (group I), and
on the other intraduodenally (group II). The pressure records were
analysed in 10 minute epochs for the study segment (sum of four
channels) activity index (Al = area under the curve: mmHg.min) by
fully automated computer analysis.

5 of the subjects in group I developed diarrhoea, compared to only
one in group 11. There were no significant differences in the Al bet-
ween the two groups prior to feeding: Mean(SE), 521(24) vs 543(36)
mmHg.min. In the first 3 hr of feeding the Al in group I fell to 301
(22), p<0.001, whereas in group II it remained similar to fasting at

465(35). In the second 3 hr the AI in group II had fallen to 229(30),
p < 0.001, a level similar to that seen in group I - 254(20).

These data demonstrte ftat following the infusion of a polymeric
enteral diet there is a suppression of colonic motor activity, and that this
suppression occurs at an earlier stage during intragastric feeding, despite
the frequent occurrence of diarrhoea.
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INTESTINAL FUNCTION AND POSTOPERATIVE ENTERAL
NUTITION FOLLOWING LIVER TRANSPLANTATION CINCAL EVALATION OF THE PUSH-ENTEROSCOPE (OLYMPUS
C. Wicks, *S. Somasundaram, "I.S. Menzies, *I. Barnaon and

CIN T HEDPUSHSENE SEA(OLYMPU

RogrWilliams. Institute ofLiver Studies and *DeprtmentofC cal
G NIF IN DIAGNOSISBiochemistry, King's College Hospital, and "eDept of Chemical GASTROINTESINDISEASE.

Pathology, St Thomas' Hospital, London.Pathology, St Thomas' Hospital, London.ILHJ, TsaL J.Y. Yiannakou. I.T. Gilmore. A.I. Morris.
Conventional postoperative management of liver transplant patients Department of Gastroenterology, Royal Liverpool University

often includes total parenteral nutrition which is associated with Hospital, Liverpool.
significant complications and is expensive at £85 per paient per day.
We report on nine consecutive patients who underwent orthotopic liver Previous experience in push-enteroscopy had been carried out
transplant with no intestinal surgery and were managed by early enteral using a standard or pediatric colonoscope. The specially designed
nutrition. push-enteroscope (Olympus SIF 10) have recently been available and

Methods: Patients were assessed by a combined absorption- we have assessed its clinical usefulness in 16 patients (mean age 49.9
permeability test, using 3-0-M-D-glucose, D-xylose, L-rhamnose and yrs, range 20-73 yrs; 8 female, 8 male).
melibiose, which assesses active and passive carrier mediated transport The main clinical indication was for obscure gastrointestinal
and trans and paracellular permeability, respectively. Patients bleeding (13 patients). Of these, all had significant blood loss with a

underwent a pre-transplant assessment followed by sequential studies 14 mean pre-enteroscopy transfusion requirement of 12.8 units (range 0-
hours, 3 and 5 days after transplantation to assess whether small 50) and all had prior gastroscopy, colonoscopy, large and small bowel
intestinal absorption was affected by the surgery and how long it took contrast radiology. 4 patients had technetium and red cell scans. In the
to recover. All nine were given a whole protein nasogastric feed remaining 3 patients, enteroscopy was carried out for suspected small
(Osmolite, Abbott Laboratories) within 24 hours of surgery (veno- bowel polyps. Enteroscopy carried out under sedation. The

venous bypass was performed prior to hepatectomy to minimize
enteroscope was passed into the mid-jejunum, 60 cm beyond the

intestinal damage), via a finebore nasojejunal feeding tube. ententsof was in all the excejune, 60
abenosing

Results: Mean 5 hour urine excretion of 3-0-M-glucose and D- ligament of Treitz in all cases except one, who had a stenosing

xylose fell significantly (p< 0.001) immediately postoperatively from carcinoma in the lower duodenum.
34.1 ±4.4% to 9.3±3.5% and 27.5±3.3% to 6.0±2.5 %, respectively. Of the 13 bleeding cases, angiodysplastic lesions were detected
Intestinal permeability (melibiose/L-rhamnose urine excretion ratio) in 4 patients and a lower duodenal carcinoma in 1 patient. No
increased significantly (p<0.01) from 0.040±0.011 to 0.105±0.021. pathology was detected in the remaining giving a detection rate of
All values had returned to preoperative levels by the 3rd day. All nine 38%. The sites of the angiodysplastic lesions in the 3 patients were:
tolerated the feed well without any complications and were started on 1solitary; midjejunum 2. multiple; in stomach and duodenum 3.

a normal diet within 10 days. multiple; duodenum and mid-jejunum. 4. multiple; mid-jejunum. All 4
Conclusions: Functional abnormality of the small intestinal mucosa received laser photocoagulation and 3 required no further blood

is evident immediately following liver transplantation but is mild and transfusions. There were no adverse effects of the procedure.
rapidly reversible. Enteral nutrition can therefore potentially be used at Push enteroscopy with the specially designed enteroscope
an early stage following liver transplantation. Substituting enteral for appeared safe and clinically useful in the diagnosis and treatment of
parenteral nutrition in these patients may reduce sepsis and other TPN obscure gastrointestinal bleeding.
related complications and has major financial implications.

F256 F258

IS INSULIN LIKE GROWTH FACTOR (IlF-1) AFFCTED BY CHRONIC SUPRIOR ENTERIC ARTERY BLOOD FlOW CHANGES AFTER
GASTROINTESTINAL DISEASE OR THE ACUTE PHAEI RESPONSE FEEDING: RELATIONSHIP TO AI IC CONTQT OF FOOD.

Morris AJ, Nakehabendi I, Park RHR, Quin JD#, Davidson *Parker D, CarliMle PTO, CRead A.E, +Wells P.N.T.

F#, Cruickshank A#, Beastall G#, Russell RI *University Department of Medicine, Bristol Royal

Gastroenterology Unit and Department of Biochemistry#, Infirmary. +Department of Medical Physics, Bristol
Glasgow Royal Infirmary General Hospital.

It has been suggested that Insulin like growth factor
(IGF-1) may be useful as a marker of nutritional status. The post-prandial increase in superior mesenteric artery
IGF-1 levels in acutely ill patients have been shown to blood flow (SMABF) is well recognised and is dependent
correlate with nitrogen balance and energy intake. Before upon the presence and chemical composition of food in
assessing if IGF-1 could be considered a marker of the duodenum. The mechanism behind this increase is
nutritional status in patients with chronic unknown. We studied the relationship between SMABF and
gastrointestinal disease we attempted to ascertain the calorific content of food and its relationship with
effect of chronic gastrointestinal illness on IGF-l and post-prandial endogenous hormone levels.
whether IGF-1 is affected by the acute phase response in Six healthy non-smokers (3 male, 3 female, aged 20-26
such patients. We have measured IGF-l, Interleukin -6 years) were observed supine and fasting. A randomised,
(1L-6) and C-reactive protein (CRP) levels in 22 samples double-blind study was undertaken; an isovolumetric liquid
from 7 patients with Crohn's disease attending a meal consisting of corn oil, skimmed milk powder and
Nutrition Clinic, 16 patients with Ulcerative colitis and glucose powder in varying dilutions was given on four
9 patients with Coeliac disease. All patients were separate visits to each volunteer. The calorific loads
thought to be in remission or be on a gluten free di3t. given were 800, 1600, 2400 and 4800kJ. Pre- and
These have been compared with 181 healthy controls with post-prandial SMABF was measured using a duplex ultrasonic
no gastrointestinal disease, scanner. Plasma samples were taken before and at 15,
Results: [Nedian (range)] 30, 60 and 120 minutes after feeding; levels of insulin,

Crohn's: IGF-1 32ng/ml (13-72), IL-6 89.5u/ml (36-737), glucagon, gastrin, vasoactive intestinal polypeptide,
CRP 7.5u/ml (1-135), Ulcerative colitis: IGF-1 28ng/ml neurotensin, adrenaline and nor-adrenaline were measured.
(12-155), IL-6 31u/ml (19-72) CRP 5u/ml (5-60) and The mean peak % SMABF increase following feeding rose
Coeliac disease IGF-1 25ng/ml (11-72), IL-6 23u/ml from 128 (SEM=30.4) with the 800kJ meal to 322 (SEM=67.1)
(15-46), CRP 5 controls IGF-1 lSlng/ml (20-579). Serum with the 4800kJ "-meal and appeared to be directly
IGF-1 levels were significantly reduced in all patient proportional to calorific content of the meal (r=0.98;
groups (p<0.01) compared to controls but there was no p=0.017; df=2). These changes occurred between 15 and
significant difference in IGF-1 levels between patient 30 minutes after feeding in all subjects. The mean peak
groups. % increase in insulin concentration rose from 30 (SEM=8.3)

Crohn's disease patients had a higher 1L-6 compared to with 800kJ meal to 91 (SEM=19.1) with the 48OOkJ meal
U.C. and coeliac disease (p<0.01). CRP levels in Crohn's and exhibited a curvilinear relationship (r=0.92; p=0.086;
were higher than coeliac (p<0.05) but not U.C. patients. df=2). These chanRes lagged behind the rise in SMABF
There was no correlation between lGF-l and CRP in any by 10-20 minutes. None of the other hormone

patient group. concentrations changed significantly.
Conclusion: These results suggest that calorific content of food

1) IGF-1 levels are significantly reduced in chronic may influence the magnitude of post-prandial SMA

gastrointestinal disease. vasodilatation. A role for hormones in inducing
2) The reduction of IGF-1 appears independant of acute post-prandial vasodilatation is not proven.
phase response in chronic gastrointestinal disease.
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IL-ARGINJNE, UNLIKE D-ARGININE, IS A SMALL
INTESTINAL SECRETAGOGUE: STUDIES IN AN ANIMAL
MODEL RN VIVO. HIM Iad1LJDQ I0Clak MKL
FaaDhinept. of Gastroenterology, St BartholomeWs Hospital,
London EC1A 7BE.

Intestinal water and elctrolyte absorption can be ignifiantly
enhanced by amino acids. However, studies in human jqunum have
shown that the basic amino acid L-Arginine (L-Arg) induces water
secretion rather than absorption, a phenomenon that is not fully
understood. To study the mehanism of L-Arg-induced secretion, we
have used an animal model to investigate the effect of L-Arg on water
movement in rat jejunum in vivo.
Under phenobarbitone an esia, a 25cm jejunal segment of adult

male Wistar rats (180-220g) was isolated between two cannulae and
perfused in situ with a solution containing 20mM L-Arg and [14C]-
PEG 4000 as a non-absorbable volume maker. After 30min
equilibration period, 3xlOmin collections of the effluent were obtained.
Parallel groups of animals were similarly perfused with either a saline
solution or a solution containg 20mM D-Arg. All solutions used were
rendered iso-osmotic (300m0sm/kg) by the addition of sodium
chloride. Arginine concentration in the effluent was measured by the
colorimetric method of Sakaguchi and argiine absorption calculated
accordingly.
Jejunal segtnents perfused with saline had net water absorption

(median 17pl/min/g dry intesinal weight [interquartile range 2 to 35],
n=15), whereas L-Arg induced net water secretion (-10 [-14 to -4.7],
n=13; p<0.05). This secretory property was not shared by D-Arg which
produced net water absorption similar to saline (21 [17 to 33], no.5).
L-Arg was more readily absorbed than its D-isomer (9.Srnmol/min/g
[6.9 to 13.2] vs 2.2 [1.4 to 3.4]; p<0.01).
Thus, 20mM L-Arg induces water secretion in rat jejunum; this is not

osmotically driven since D-Arg caused net water absorption despite
being less well absorbed. L-Arg appears to be a small intestial
secretagogue; whether this effect is redated to its physiologic role as a
substrate for generation of nitric oxide needs fiurther investigation.

THE LONGITUDINAL DISTRIBUTION OF INFLAMMATORY CHANGES IN
THE ILEAL RESERVOIR AFTER RESTORATIVE PROCTOCOLECTOMY FOR

ULCERATIVE COLITIS.
P Setti-Carraro,IC Talbot,RJ Nicholls.
St. Mark's Hospital, City Road, London, U.K.

Little is known of the longitudinal distribution of inflam-
matory changes in the ileal reservoir. Fifty nine patients
who had undergone restorative proctocolectomy for ulcerati-
ve colitis were examined personally 5.3 to 14.5 years (mean
8.7 years) postoperatively. There were 37 males and 22 fe-
males,of mean age at presentation of 33.4 years. A rigid
sigmoidoscopy of the reservoir was performed. Four zones in
the posterior midline starting at 5 cm from the anal verge
and extending proximal at 5 cm intervals were inspected. A
macroscopic score (1) was given and a biopsy taken at each
level. The degree of acute and chronic inflammation was as-

sessed using a histopathological scoring system (2). All
reservoirs showed endoscopic abnormalities, more marked di-
stally in 14 (24%). However, when macroscopic score was > 3
changes were diffuse. In 25(42%) cases histology identified
an increasing gradient from proximal to distal of both ch-
ronic and acute inflammatory changes. In 17(29%) of these
the mucosa of the upper part of the reservoir was histologi-
cally normal.
(1) Moskowitz RL et al. Int J Color Dis, 1986;1:167-74.
(2) Shepherd NA et al. J Clin Pathol, 1987;40:601-7

Distance from anal verge (cm) (n-59)
5 10 15 20

Macroscopic
score 2(1-6) 2(1-6) 2(0-6) 2(0-6)
Microscopic
score' Acute 1(0-3) 0(0-3) 0(0-3) 0(0-3)

Chronic 3(0-5) 3(0-5) 2(0-5) 1(0-5)
Values given are medians(range).' ANOVA P<.0001

COELIAC DISEASE AMONG ASHKENAZI JEWS AND THE
ASSOCIATIONS WITH POLYMORPHISMS OF THE HLA CLASS U
GENES. M.R. Tip-he, M.A. Hall*. A. Ashkenazi E. Sieglert, J.S.
Lanchhuj. P.J. Ciclitira. The Rayne Institute and *Molecular
Immunogenetics, United Medical and Dental Schools, London, UK;
tDivision of Pediatrics, Kaplan Hospital, Rehovot, Israel.

The unifying hypothesis to account for the immunogenetics of coeliac
disease across Northern and Southern European populations is that
susceptibility is associated with the combined inheritance of the alleles
DQA1*0501 DQB 1*0201 in either a cis- or trans- configuration. This
study tests this hypothesis in an ethnically distinct population. The
Ashkenazi Jewish population is noted for a high recurrence of several
recessively inherited disorders and has been extensively studied
genetically. The incidence of coeliac disease is high (1.3: 1000 ) among
Ashkenazi Jews relative to most of Europe and America. An early HLA
study using cellular techniques to definc DR antigens suggested that 50%
of these coeliac patients may be negative for the DR3 or DR7 antigens
and hence the DQ heterodimer.
Methods: 34 Ashkenazi Jews with coeliac disease and 37 ethnically

matched controls fron Rehovot, Israel were studied using sequence-
specific oligonucleotide probes, in conjunction with gene amplification by
the polymerase chain reaction, to determine alleles at the DRB, DQA1,
DQB 1 and DPB loci with additional specific DR4 sub-typing. Coeliac
disease was diagnosed in all cases using the classic ESPGAN criteria.
Results: Significant associations with coeliac disease were found at the
DRB1 locus with alleles 0301 (45% vs 1%), 0701 (47% vs 19%) and the
combination 1101/0701 (20% vs 3%). The most significant disease
association was with the allelic combination DQAI*0501 DQBI*0201
(70% vs 8%; p = 0.00005; X2 = 21.4; RR 22.3; EF 68.0%). The
majority of individuals with coeliac disease but lacking these alleles
possessed the alleles DRB1*0402 DQAI*0301 DQBI*0302 and
accounted for 20% of the coeliac population. A further 6% were
homozygous for DRB1*0701. No associations were seen at the DPB
locus either in the overall coeliac group or among the 'DQ2' negative
individuals. No additional associations with coeliac disease were seen
with individual DR3 haplotypes as defined at the DRB3 locus.

Condusion: This study confirms the association between coeliac
disease and the DQA1*0501 DQB1*0201 alleles, but notes that this
'unifying' hypothesis does not cover 30% of coeliac disease among
Ashkenazi Jews.

CROHN'S DISEASE - DIFFUSE JEJUNOILEITIS
MANAGEMENT, PROGNOSIS AND OUTCOME.

W C Tan. H A Andrews. R N Allan.
Gastroenterology Unit, General Hospital, Steelhouse
Lane, Birmingham B4 6NH.

There is microscopic evidence of diffuse disease in
patients with focal Crohn's disease. Macroscopic
diffuse jejuno-ileitis is uncommon, but important
because of the associated high morbidity and the
reported excess mortality. There has been no analysis
of the outcome among such patients for more than 20
years. This analysis includes 34 patients with diffuse
jejuno-ileitis diagnosed between 1960 and 1991 to
determine clinical features, optimal medical and surgical
management, and the long term outcome.
At diagnosis diffuse jejuno-ileitis affects younger

patients (mean age 26.4 years) than those with distal
ileal disease (mean age 33.3 years). The mean follow
up was 16 years. The principal presenting symptoms,
either alone or in combination, were colicky abdominal
pain (91%), weight loss (62%) and diarrhoea (53%).
During follow up most patients (77%) received
corticosteroids for periods of more than 6 months.
The annual operative rate was highest in the first year
after diagnosis (35%) and then remained constant at
15% for the next 10 years before falling to 7% per year.
Surgical intervention rates were higher in younger
patients (P<0.001).

Only 2 patients have died, one of unrelated problems.
Despite the high morbidity the long term outcome is
good. 75% of the patients currently under review are
asymptomatic and only 4 are still receiving
corticosteroid therapy. The observation that operative
intervention rate falls with time suggests that the
disease does "burn itself out" and the excess mortality
reported previously has now been eliminated.
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WHERE HAVE ALL THE BILE DUCr STONES GONE?

D. S. Watkin. D.J. Warwick. M.H. Thompson.
Department of Surgery, Southmead Hospital, Bristol. BS 10 5NB

Details of patients treated for gallstones on one firm have been kept
since 1991. Until 1990 fit, young patients with a gall bladder in situ
and svmptomatic stone disease, complicated or not, were treated by
cholecystectomy. The common bile duct was explored when indicated
by routine operative cholangiography. From September 1990 routine
operative cholangiography was replaced by pre-operative
ultrasonography and liver function tests (indirect cholangiographv).
Elderly or unfit patients with duct stones were treated endoscopically;
a policy not changed since 1981.

Since adopting the new protocol there appeared to be fewer duct
stones in patients undergoing cholecystectomy.

In the eight years up to 1989 78 of 469 (17%) of patients undergoing
open cholecystectomy were found to have common duct stones. Since
September 1990 204 cholecystectomies have been performed, 201
laparoscopic and 3 planned open operations. Five of the patients
undergoing laparoscopic cholecystectomy had duct stones removed as
did all the patients having planned open operations. A further 2
patients have presented with duct stones in the year following
laparoscopic cholecystectomy, giving a frequency of 10 in 204 (5%). a
highly significant reduction (p < 0.0001).

We conclude that indirect cholangiography results in a low rate of
detection ofduct stones but this may be unimportant.

MEDIUM-CHAIN TRIGLYCERIDES IN PANCREATIC INSUFFICIENCY
Caliari S, Benini L, Brentegani MT, Fioretta A, Sembenini
C, Bardelli E, Castellani G, Vantini I. Dept Gastroente-
rology, University of Verona at Valeggio sM, Italy.

Medium-chain triglycerides (MCT) are used in
pancreatic insufficiency because they are more rapidly
hydrolized than long-chain triglycerides (LCT) and can be
absorbed also as triglycerides. This assumption is based
on few hard data, and the decrease of steatorrhoea using
MCT could only represent an analytical error, since the
Van De Kamer method does not extract completely MCT from
feces. We have therefore evaluated the absorption of MCT
and LCT and the effect of pancreatic supplements in
patients with pancreatic insufficiency (faecal fat >20
g/day, Pancreo-lauryl TK <10%). Faecal fat was assayed
with a method (Jeejeebhoy et al. Clin Biochem 1970;
3:157) which accurately measures both MCT and LCT. We
studied 4 patients (1 protein-calorie malnutrition, 3
chronic pancreatitis). The patients were kept on a
standard low fat diet (15 g fat/day) with the addition
of 60 g of butter without or with pancreatin (LCT or
LCT+P respectively) or of 55 g of MCT without or with
pancreatin (MCT or MCT+P) for periods of 5 days. In the
last 3 days of each period feces were collected, weighed
and assayed for fat content. Faecal weight and fat
concentration and output (x±SE) are shown in the table.

LCT LCT+P MCT MCT+P
Weight (g/day) 367±16.8 247±24.1 363±88.9 215±49
Concentration (g%) 13.8±3.1 10.7±3.1 9.2±2.4 6.6±2.3
Output (g/day) 47.3±8.9 24.4±5.9 29±7.5 17.6±8.4

Faecal weight and fat losses were significantly
decreased using LCT with pancreatic extracts (LCT vs
LCT+P, P=.014 and .007 respectively, t-test for paired
data). The use of MCT caused a marked reduction of fat
losses; this was not significant, probably for the small
number of patients (MCT vs LCT, P=0.08). Fat losses using
MCT were comparable to those obtained adding pancreatic
supplements to LCT (MCT vs LCT+P, P=0.49). A further
reduction of steatorrhoea was obtained when MCT were
used with pancreatic extracts (MCT vs MCT+P, P<0.05).

In conclusion, these preliminary data confirm that MCT
are absorbed better than alimentary fats and may be
useful in patients with pancreatic insufficiency.
Pancreatic supplements are necessary for their optimal
absorption in the presence of pancreatic insufficiency.

ASSESSMENT OF THE BILE DucT PRIOR TO LAPAROSCOPIC
CHOLECYSTEcroMy.

D. S. Watkin. J.M. Haworth. D.J. Leaper. M.H. Thompson.

Departments of Surgery and Radiology, Southmead Hospital, Bristol.
BS10 5NB

The selective use of operative cholangiography with
cholecystectomy is controversial. We have used ultrasound
examination of the bile duct (US) together with liver function tests
(LFT) on the pre-operative day to assess the bile duct. Operative
cholangiography is not performed if the results are normal.

Our protocol has been applied to 221 patients who have undergone
laparoscopic cholecystectomy. 179 patients had normal pre-operative
investigations.

For 85 patients 12 months have elapsed since cholecystectomy.
There have been 2 deaths and 2 patients lost to follow-up. 2 patients
have moved away, but have been contacted and are are known to be
well and 79 patients have returned for clinical reassessment including
US and LFT. In this latter group there have been two episodes of mild
pancreatitis and no episodes of jaundice. No patients have a
significant increase in their bilirubin, A.L.P. or A.A.T. levels. There
has not been a significant change in common bile duct diameter
measured with ultrasound. No residual common bile duct calculi
have been demonstrated or suspected.

Pre-operative assessment of the bile ducts using ultrasound and liver
function tests safely obviates the need for "routine" operative
cholangiography.

ENDOSCOPIC BILE DUCT STONE REMOVAL [ES] IN
RELATIONSHIP TO LAPAROSCOPIC CHOLECYSTECTOMY
RCG Russell. BA Theis. ARW Hatfield. Department of
Gastroenterology, The Middlesex Hospital, London. WIN 8AA

At the outset of minimally invasive gallbladder surgery, a policy
decision was made to manage bile duct stones endoscopically on
account of the difficulty in negotiating the cystic duct
choledochoscopically, and the impossibility of removing stones
from the intrahepatic ducts via the cystic duct route.

With the advent of laparoscopic cholecystectomy in May 1990, a
decision was made to continue this policy and not to undertake
operative cholangiography. Patients were submitted to ES pre-
operatively if the bile duct on ultrasound was greater than 6 mm
diameter, if there was gallstone pancreatitis or a history ofjaundice.
Postoperative ES was performed if clinically indicated.

Laparoscopic cholecystectomy has been performed in 434
patients [16 conversions to open]. 52 had a pre-operative ES
[12%1, 29 were planned with cholecystectomy in mind [gallstone
pancreatitis 11, suspected stones 18]. Only 5 patients had duct
stones. 23 patients had an ES to diagnose gallstones, and of these,
10 had duct stones. Postoperatively, 16 had an ES for symptoms
suggestive of stones, and only 6 had stones. There was an overall
stone incidence of 5%.

The policy of selective ES is appropriate and no complications
occurred as a result of eliminating per-operative cholangiography
and per-operative duct exploration. It is suggested that the criteria
for both pre-operative and postoperative ES could be further refined.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.34.1_S

uppl.S
50 on 1 January 1993. D

ow
nloaded from

 

http://gut.bmj.com/


BritshSocietyofGastroenterologyS68

F267

RECONSTITUTION OF SINGLE POTASSIUM CHANNELS FROM BOVINE
GALLBLADDER EPITHELIUM
E Kyriacou + I A D Bouchier & R H Ashley+
Departments of *Medicine and +Biochemistry, University of
Edinburgh, Scotland, UK.

Apical and basolateral plasma membrane vesicles (APMV
and BLMV respectively) were prepared from the mucosal
epithelium of healthy bovine gallbladders which had been
obtained from an abattoir within 1 hr of death. We adapted
standard subcellular fractionation procedures, including
the use of self-forming Percoll density gradients, to form
closed membrane vesicles containing 0.4 M sucrose.
Vesicular ion channels were subsequently incorporated into
voltage-clamped planar lipid bilayers. These were formed
across a small aperture separating two solution-filled
chambers designated cis and trans, containing 450 mM and
50 mM KC1 respectively (each buffered to a pH of 7.4).
Vigorous stirring of vesicles (final concentration -5 sg
proteini/ml) into the cis chamber, especially in the
presence of 1-2 mM Ca2+, usually resulted in the
incorporation of 1 or more channels within 40 min
(presumably following vesicle-bilayer fusion). Most of the
channels were selective for K+, ie measured reversal
potentials close to the Nernstian K+ equilibrium potential
of -56mV under these ionic conditions (potentials are
quoted as cis-trans, following the standard convention).
In addition to low-conductance voltage-insensitive APMV K+
channels (11 ± 3 pS, mean ± SD, n-5, calculated as the
slope conductance from plots of single-channel current vs
voltage), we obtained evidence for several distinct types
of K+ channel in BLMV preparations. Conductances ranged
from 10-450 pS, and included a species of high-conductance
Ca2+ activated K+ channel ("maxi CaK" channel). This was
voltage- and Ca2+ dependent (increasingly activated at

more positive potentials, and by increasing cis [Ca ] in
the range 1-1000 pM). It was inactivated by reducing cis

[Ca2+I to <lOnM, and blocked by 1-10 mM
tetraethylammonium+ (added to the trans compartment).
Plasma membrane ion channels are of importance to
gallbladder function. Planar bilayer reconstitution is a

u-seful adjunct to patch-clamp studies, especially for
small amounts of human tissue and for relatively
inaccessible channels located in basolateral membranes.

F268

RETURN TO NORMAL ACTIVITY AFTER LAPAROSCOPIC AND
MINI-CHOLECYSTECTOMY: A RANDOMISED TRIAL
AJ McMahon. S Ross. IT Russell. JN Baxter. JR Anderson.
C Morran. G Ramsa. D Galloway. G Sunderland. PJ O'Dwyer
Depts of Surgery, Western and Royal Infirmary, Glasgow UK
and Health Services Research Unit, University of Aberdeen, UK

Laparoscopic cholecystectomy (LC) is said to be followed by
a more rapid return to normal activity than open
cholecystectomy, but there is a paucity of objective data to

support this claim. The aim of the present study was to assess

return to normal activity after LC and minilaparotomy
cholecystectomy (MC) as part of a randomised trial.

A questionnaire asking about return to normal activity, and

containing an adaptation of the SF-36 health survey

questionnaire, and the hospital anxiety and depression scale

(HADS) was sent to patients at 1, 4 and 12 weeks post-
operatively. In this interim analysis, a reply to at least one
questionnaire was obtained from 131 out of 137 (96%) patients
(MC n=62, LC n=69). There was a more rapid return to work in

the home (LC median 12 days versus MC 20 days, p=0.003),
social activity (LC 14 versus MC 21 days, p=0.003), and hobbies

(LC 9 versus 17 days, P=0.007). Only 24% of patients were in

paid employment, and in these, the median time to return to work

was 7 weeks in both groups. At one week, the LC group had

better physical mobility (p=0.03) role functioning scores

(p=0.04) and lower pain scores (pO0.001) than the MC group,
but by 4 weeks only the physical mobility score was better in the

LC group (p=0.043). There were no significant differences in

SF-36 mental and social functioning domains and HADS scores

between the groups.

In conclusion, this study provides objective evidence of a more

rapid return to normal activity after laparoscopic
cholecystectomy compared to minilaparotomy cholecystectomy.

F269

COMPARISON OF THE COST OF LAPAROSCOPIC AND MINI-

CHOLECYSTECTOMY: A RANDOMISED TRIAL

AJ McMahon. IT Russeul.JN Bater. PJ OYDwver
Depts of Surgery, Western and Royal Infirmary, Glasgow UK
and Health Services Research Unit, University of Aberdeen, UK

Laparoscopic cholecystectomy is claimed to cost less than

open cholecystectomy. The aim of the present study was to

assess the in-hospital cost of laparoscopic (LC n=73) and

minilaparotomy cholecystectomy (MC n=71) as part of a

prospective randomised controlled trial.

A detailed breakdown of theatre, ward, and staffing costs

was obtained from the resource management unit of the

hospitals. The median operation time in the LC group was

65 minutes compared to 50 minutes in the MC group
(Mann-Whitney U test p<0.001), and hence the median

theatre costs of LC were higher (LC £700 versus MC £573,
p<O.OOl). There was an additional theatre cost of £60

(Video-laparoscopic equipment) and £303 (disposable LC
instruments kit) per patient in the LC group. Average post-
operative hospital stay in the laparoscopic group was 3 days
compared to 4 in the minilaparotomy group (P<0.001), and

hence total ward costs were greater in the minilap group
(LC £295 versus MC £369, p<0.001). The median total in-

hospital costs for LC (£1443) was substantially higher than

that of MC (£1021) - p<0).001. If non-disposable
instruments had been used, LC would still have been

significandy more expensive than MC (95% C.I. of the

difference £58 to £198, P<0.001).
In conclusion, LC is significantly more expensive than MC.

However, this additional cost of LC can be substantially
reduced by the use of re-usable instruments.

F270

EXTRACORPOREAL SHOCK WAVE LITHOTRIPSY (ESWL) FOR
BILE DUCT CALCULI USING A PIEZOELECTRIC
LITHOTRIPTER. S. Ghosh. L Moussa. K.R. Palmer,
Gastrointestinal Unit, Western General Hospital,
Edinburgh.

There is considerable experience of biliary
ESWL using the Dornier electrohydraulic
lithotripter. Although often successful, the
procedure is painful and general anaesthesia or
intravenous sedation may be necessary.
Piezoelectric lithotripsy is better tolerated
but experience is much more limited. 18

patients (49-84 years) underwent ESWL for bile
duct calculi using the Wolf 2300 piezoelectric
lithotripter. All had unsuccessful attempts at
endoscopic or t-tube extraction. 12 patients
had solitary calculi, 6 patients had 2-3 stones;
median stone size was 20mm (range 15-40mm).
Shock waves were focused ultrasonically,
-nasobiliary (15) or t-tube (3) cholangiography
was used to define stone position and
fragmentation. 1-3 (median 2) sessions per
patient of 1500 - 19,000 (median 6150) shocks
each lasting 20-25 minutes over a 1-15 (median
3) day period were used. MTBE infusion (5
patients) and sphincterotomy enlargement (7
patients) were also employed.

Stone fragmentation was achieved in 12
patients (67%); in 10 of these cholangiography
confirmed bile duct clearance. The failures
underwent surgical choleocholithotomy (5),
biliary stenting (1), mechanical lithotripsy (1)
or no treatment (1). ESWL failure was due to
morbid obesity, stone calcification or

difficulty of focusing. No complications
developed and the procedures were well tolerated
without the need for sedation or analgesia.
Piezoelectric ESWL is an acceptable, safe and
moderately effective treatment for bile duct
calculi.
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PROPHYLAXIS OF BILIARY STENT BLOCKAGE USING
CYCLICAL ANTIBIOTICS AND URSODEOXYCHOLIC ACID.
S. Ghosh. K.R. Palmer. Gastrointestinal Unit,
Western General Hospital, Edinburgh

Biliary stent blockage is due to a
combination of bacterial colonisation and
restricted turbulent bile flow through the
endoprosthesis. We reasoned that a combination
of cyclical antibiotics and a choleretic agent
might reduce the rate of stent occlusion.

87 consecutive patients aged 62-85 (median
70) years underwent endoscopic biliary stenting
for unresectable malignant biliary obstruction
using 10 or 11.5 F straight prosthesis. 70
patients were randomised to active therapy
comprising monthly cycles of Ampicillin 500mg
qid, Metronidazole 400mg bid and Ciprofloxacin
500mg bid, substituting Cefuroxime 250mg bid in
cases of intolerance, plus Ursodeoxycholic Acid
10mg/kg/day (group A, 31 patients) or supportive
therapy only (group B, 39 patients). The
remaining 17 patients were excluded because
their prognosis was deemed particularly dismal
(14 patients) or because stenting did not
relieve jaundice (3 patients). The two groups
were well matched in terms of age, initial
bilirubin concentration and diagnosis.

Stent occlusion occurred in 6 group A and 7
group B patients. The median time to stent
occlusion was 28 (range 18-44) weeks in group A
and 30 (20-42) weeks in group B. Median
survival was 20 (5-42) weeks in group A and 19
(6-48) weeks in group B. Treatment with
cyclical antibiotics and ursodeoxycholic acid
does not influence the rate of biliary stent
occlusion.

F274

A PROSPECTIVE AUDIT OF THE INTRODUCTION OF LAPAROSCOPIC
CHOLECYSTECTOMY IN THE WEST OF SCOTLAND
G M Fullarton, G Bell and The West Of Scotland

Pancreatico-biliary Unit, Royal Infirmary, Glasgow G4 OSF

Although laparoscopic cholecystectomy (LC) has rapidly
developed in the treatment of gallbladder disease in the
absence of controlled clinical trial data it's outcome

parameters compared to open cholecystectomy (OC) remain
unclear. We have prospectively audited the introduction
of LC in the West of Scotland over a 2 year period to

attempt to assess this new procedure. A total of 45

surgeons in 17 hospitals (6 teaching, 11 district
general) performing LC submitted prospective data from
September 1990-1992. A total of 2236 cholecystectomies
were audited over the study period which represented a

completed data collection rate in 98% of all

cholecystectomies performed. LC was attempted in 1655

(74%) patients and completed in 1427 patients (conversion
rate to the open procedure - 14%). For each surgeon the

proportion of cholecystectomy patients having LC was 74%
(median) (range 30-99) over the study period. The mean

operation time in the completed laparoscopic
cholecystectomy patients was 100 minutes (range 30-330)
and overall hospital stay 4 days (1-33). There were

eight deaths (0.5%) after LC although only 2 were

directly attributable to the laparoscopic procedure. In

the LC group there were 96 complications (5.8%), 45

(2.7%) of these were major requiring further invasive
intervention. Thirty five patients (2%) required early
or delayed laparotomy for major complications such as

bleeding or bile duct injuries. There were 11 (0.7%)
bile duct injuries in the LC series, 5 were noted during
the initial procedure and 6 were recognised later due to

jaundice or bile leaks. Ductal injuries occurred after a

median of 20 laparoscopic cholecystectomies.

In conclusion LC has rapidly replaced OC in the
treatment of gallbladder disease. Although the overall
mortality and complication rate associated with LC is
similar to OC, the bile duct injury rate is higher.

F271
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OBSTRUCTIVE JAUNDICE PROMOTES BACTERIAL TRANSLOCATION
B Clements, P Erwin. I Halliday, R Barclay and BJ
Rowlands (introduced by Mr R J Moorehead).
Dept.of Surgery, Queen's University Belfast, N.Ireland.

Infection and endotoxaemia continue to be the major
source of morbidity and mortality in patients with
obstructive jaundice. Bile salts emulsify endotoxins
and their absence from the gastrointestinal tract(GIT)
may result in bacterial overgrowth and consequently
translocation into the portal circulation. The aim of
this study was to investigate the effects of
experimental extrahepatic obstructive jaundice on GIT
structure and bacterial flora in relation to
translocation of bacteria to mesenteric lymph
nodes(MLN), portal blood and systemic organs.
Method: Three groups of Wistar rats were studied (No
operation (n-6), Sham operation (n=11), Bile duct
ligation (BDL)(n=16)J. After 3 weeks, portal blood was
cultured aerobically and anaerobically. The MLN, liver,
spleen, lungs and a 1 cm segment of colon was removed
and homogenised in an anaerobic cabinet. Aliquots of
each of the homogenates were quantitatively cultured for
aerobic and anaerobic bacteria. Segments of terminal
ileum and colon were excised and prepared for
histological examination. Plasma was assayed for
bilirubin, endotoxin and anticore glycolipid
antibody(ACGA) concentrations. Results: Compared to
control and sham operated animals, jaundiced rats had
significantly increased bacterial translocation(BT)
(P<0.02, Fisher's exact test) which correlated with
increased plasma endotoxin and ACGA concentrations
(P<0.05, Spearman rank). There was no qualitative or
quantitative difference in colonic bacterial flora or
intestinal structure between groups.Data(mean+SE) were:

* P<O.OOO1, # P<0.02
Model Bilirubin Endotoxin ACGA BT

(unol/) (pg/l) % control) (%)
No op. 1.5+0.2 0.5+0.5 92.2+14.6 0
Sham op. 1.3+0.1 2.7+1.3 110.6+14.4 18

BDL 156.5+5.9* 27+15.1* 243.8+18.4* 56.31
Conclusion : Obstructive jaundice promotes translocation
of enteric bacteria, despite there being no demonstrable
change in intraluminal colonic flora or intestinal
structure. Circulating endotoxin may induce this
phenomenon and perpetuate a cycle of bacterial
translocation.

THE EFFECT OF URSODEOXYCHOLIC (UDCA)
TREATMENT IN PRIMARY SCLEROSING
CHOLANGITIS (PSC) S. O'Brien. P.I. Craig. A.R.W.
Hatfield. The Middlesex Hospital, Mortimer St, London
WIN 8AA.

The observation that treatment with UDCA is associated with
improvements in symptoms and liver biochemistry in patients with
primary biliary cirrhosis has prompted the investigation of the efficacy of
UDCA treatment in patients with PSC.
Between 1988 and 1992, 14 patients (7 male, mean age 52 years;

range 27-71 years) with PSC have been treated with UDCA (10mg/kg
body weight). Symptoms ofjaundice or cholestasis were present in 11
patients. All patients had classical cholangiographic and/or histologic
features of intrahepatic PSC while 13 patients had one or more strictures
of the extrahepatic biliary tree. Seven patients had a dominant bile duct
stricture requiring intervention with dilation (N=7) and/or stenting (N=4)
during the treatment period.
UDCA treatment has been followed-up for a mean of 25.7 months

(range 2-56 months) and short-term improvement in clinical symptoms
and/or liver biochemistry has been observed in 13 of 14 patients
(92.8%). No adverse side effects were reported with UDCA treatment
and significant improvements in clinical symptoms and liver
biochemistry were observed in 10 of 11 patients (90.9%) who have been
followed for 12 months or longer and 1'patient remained stable.
Following 12 months treatment with UDCA alkaline phosphatase
decreased from (mean ± SEM) 1268.1 ± 233.9 to 715.5 +/- 115.9
(P<0.0(1; Stuident's T-test), bilirubin decreased from 82.6 +/-22.2 to
25.7 +/- 7.5 (P=0.01) and aspartate aminotransferase decreased from
232.6 +/- 76.6 to 97.1 +/- 14.6 (P=0.06).
Follow-up after 1 year has demonstrated that the improvements in

clinical symptoms and liver biochemistry have been sustained for up to
45 months in 8 patients. Two other patients remain clinically well after
32 and 42 months respectively on treatment although liver biochemistry
has recently deteriorated and 1 patient died after 18 months from
progressive hepatic failure.
UDCA treatment is associated with long-term improvements in clinical

symptoms and biochemical cholestasis in the majority of patients with
PSC. However appropriate endoscopic therapy should also be
perfomied in those patients with dominant bile duct strictures.
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GOSr-EFFErIVRSES OF ESWL, CI VENIONAL AND LAPARSCOPIC
CI)LECYS EC4. KJ van rpcm' PM MFJ Stol. C

Dirksen3. D Hupkens van der Elste. A Amet3. Gouma_ GP
van Bece Hene wn'. Dept of Gastronterology Universi-
ty Hospital Utrecht', Dept of Surgey2 and Health Ecno-

micsl University Hospital Maastricht, Netherlands.

We ccrpared cost-effectiveness of ESWL with adjuvant
bile acid treatment (55 pts), elective conventional (45

pts) and laparoscopic (47 pts) cholecystectomry. Selection
for ESWL was performed according to the Munich criteria.
Obiective health outcomes: in the ESWL group, 60% of pts

had 1 stone, and 40% 2 or 3 stones. Actuarial analysis
showed complete stone dissolution after one-year follow-

up in 62% of pts with solitary and 35% of pts with mul-
tiple stones. None of the 9 pts with a calcified rim
stone was stone free. Major ccimplications were pancre-

atitis and obstructive jaundice (each 1 pt: successful
endoscopic treatment). One pt in the conventional chole-
cystectaomy group was reoperated for incisional hernia. In

the laparoscopic cholecystectomy group, 3 pts had laparo-
tomy because of adhesions, hemorrhage or bile leakage
(each 1 pt: uneventful recovery). Subjective health
outcomes: persistent ccmplaints after ESWL, conventional
and laparoscopic cholecystectcny occurred in 59%, 11% and
14% resp. (p<0.05) and new complaints in 12%, 11% and 5%
resp. Patient appreciation score (mean ± SD:1='very bad:
10=excellent) was 6.2±3.4, 8.3±1.8 and 9.1±1.3 resp.

(p<0.05). In the ESWL group, patient appreciation score,

and absence of symptoss were significantly related to

absence of stones. In case of ccmplete stone disolution,
patient appreciation and % with persistent symptoms was

not different frcm cholecystectcmy groups. Ebonomical
efficacy: after ESWL, conventional and laparoscopic cho-

lecystectomy, mean hospital stay was 2.4, 10 and 3.5 days
resp (p<0.05). Hospital costs were highest after conven-

tional and lowest after laparoscopic cholecystectony
group. Job or household activities were resumed after 7,

43 and 11 days resp. (p<0.05). Conclusion: After ESWL,
patient appreciation and absence of symptoms is only high
in the case of oamplete stone dissolution. Laparoscopic
cholecystectomy is cheaper, with excellent objective and
subjective health outcomes.
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LONG TERM FOLLOW UP OF BILIARY ENDOPROSTHESIS
INSERTION FOR COMMON BILE DUCT STONES
A Lauri. B Davidson. R Horton. A Burrouchs. J S Dooley
Royal Free Hospital and School of Medicine, London

Common bile duct (CBD) stones in elderly patients are

best treated by endoscopic sphincterotomy (ES). If CBD
clearance cannot be achieved a biliary stent may be inserted.
However few reports on their long term outcome are available.

Over a three year period Jan 1987-Dec 1989 100
patients with CBD stones were referred for endoscopic stone
removal. In 14 of these patients (3M, 11 F, median age 83
years, range 79-97 years) the CBD could not be cleared
endoscopically and a stent was inserted. Twelve of the 14
patients were jaundiced and 5 had acute cholangitis (AC). The
maximum diameter of the impacted stones ranged from 10-
42mm with a median of 17mm. Stent insertion resolved
jaundice and sepsis in all cases and all patients were

discharged from hospital. In-patient stay ranged from 1-82
days (median 12 days) and was significantly increased by the
presence of acute cholangitis (p=0.03, Mann U).

Long term follow up was obtained in 12 of the 14
patients (86%) by referral to GP's and out patient notes. Six
patients are alive and well (median follow up 4 years, range
36-60 months). One of the 6 developed further jaundice due

to stent migration and had further ES and stone removal. Six
patients died at 1,3,12,32,36 and 42 months following stent

insertion from unrelated causes. One developed further AC

requiring antibiotic treatment and another required stent

replacement.
Stenting of CBD stones in elderly patients is safe and

effective but associated with further biliary problems in 25% of

cases on long term follow up.

E.R.C.P. FOLLOWING LIVER TRANSPLANTATION

K Dawson. M Osborne. J Dooley. A Burrouqhs.
K Rolles, B Davidson

Hepatobiliary and Liver Transplantation Group
The Royal Free Hospital, London, UK.

From December 1988 to July 1992, 123 liver transplants were
performed in 118 patients at a single centre with a thirty day
mortality of10%. The preferred biliary anastomotic technique was
end to end duct anastomosis without T-tube, although splinted
end to end, primary roux loop repair and gall bladder conduits
were also sometimes used. This paper documents our experience
with E.R.C.P. in post-transplant patients to investigate possible
bile duct problems.
25 patients had E.R.C.P.s post liver transplant with 4 patients

having more than one study. All were performed on patients with
an end to end bile duct anastomosis. Time post transplant was
5 - 560 days (median 30). The indications for liver transplantation
in this group were similar to those for the whole series. 6 studies
were performed as an emergency with the rest performed semi-
electively on routine lists. The indications included clinical
evidence of leakage or stricture, abnormal LFTs, evidence of
cholangitis or ultrasound evidence of dilated ducts.
The results included failure (2); stricture (8); biliary leak (4);

combined stricture and biliary leak (2) and a normal study in 9.
5 patients who had biliary leaks were converted to a roux loop
anastomosis. 6 patients who had post liver transplant E.R.C.P.
have died between 18 days and 16 months post-operatively and
there were no complications causing significant morbidity or
mortality following E.R.C.P.

E.R.C.P. is a reliable and effective way of diagnosing and
dealing with biliary problems post liver transplant. Post-operative
cholangiography is not, in itself, a justification for routine use of
T-tubes in biliary anastomoses following liver transplantation.

PERCUTANEOUS CHOLECYSTOLITHOTOMY (PCCL): RISKS, BENEFITS
AND LONG-TERM OUTCOME
SP Pereira. JPM Ellul. A Keightlev*. C Kennedv*. J Dick+.
RH Dowling. Gastro Unit & Depts. of *Diagnostic Radiology
& +Urology, Guy's & Lewisham Hospitals, UMDS, London.

In symptomatic patients with gallbladder stones (CBS)
and a patent cystic duct who wish to retain their
"functioning" GBs, PCCL offers an alternative to open or

laparoscopic cholecystectomy. However, there are few data
on the risks and benefits of this approach or oin the

long-term outcome and recurrence rate. We thorefore
describe our experience in 21 such patients (17F, 4M),
with a mean age of 51 (range 27-62) yr. All had

symptomatic calcified (by OCG and CT) GBS (n=1-200,
median 5), and chose PCCL in preference to elective
cholecystectomy. METHODS/RESULTS: Under general anaes-

thesia and fluoroscopic ± US guidance, the GB was

punctured in all 21 patients. PCCL was successful (GBS
clearance) in 17 (81%) but failed in 4 because of a non-

distensible GB (n=2) or loss of the track during
dilatation (n=2); all 4 were converted to open
cholecystectomy. Following PCCL, the GB was drained by a

Foley catheter for 10-14 days after which a "tubogram"
confirmed that the GB was stone-free in 15 patients but

showed duct stones in one, which were removed at ERCP.
Two patients had retained GBS requiring a second-stage
PCCL. Six developed transient complications: fever (n=3),
minor bile leak (n=2) and colonic puncture (n=l). Post-

clearance, the 17 patients were followed by serial US for

4-48 (median 24) mo. Eleven remain symptom-free and

stone-free, while 3 developed biliary sludge (symptomatic
in 1 and silent in 2) at 7, 21 and 35 mo. Recurrent GBS

developed in 3 (symptomatic in 1) after 9, 16 and 19 mo.

By life table analysis, this corresponds to a GBS

recurrence rate of 24 + SEM 12%, and a combined
stone/sludge recurrence rate of 37 + 14%, at 24 mo.

SUMMARY/CONCLUSIONS: These results show that PCCL is

moderately effective but, because of the frequency of

complications and sludge/stone recurrence, it is likely
to have only a limited residual role in the era of

laparoscopic cholecystectomy.

S70

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.34.1_S

uppl.S
50 on 1 January 1993. D

ow
nloaded from

 

http://gut.bmj.com/


British Society ofGastroenterolog 1

F279 F

PROMOTION OFGALLD E TYING BY RAMID tAVEOUS
ADMINJKBATIONOFAMINOACMBS: ADOSEDJOINGSTUDY.

Depts. Gasoazejlogy & Radolg, St Bintolomnws Hospital,
London, UK& I Medical Pathology, University ofBologna, liy.

Patients receiving total intavenos titon have inert gallbladders
and as a c develop gallbladd sludge n VWston ;these
can be prevented by anng galbladder t eh e ored
dt efficac of rapid infvsions of amino acids (IVAAs) in
snilating cholecytokinin (CCK) rele and gallb on,
and de ed the minimum infiWon regimen capbe of producing
gallbladder empty
Eight healthy fasted subjecs on four separate monings received in
random order four differen infuion regmens of an IVAA mixture
(Synthamin 14, 85 gt1 amino; acids).allbladder vohlmes were
dtemined by utrasonography before and at 5 min intrvals for 60 min
after commencing the infusion. Blood was obtined by an indwelling
i.v. cannua before and at 10, 20, 30, 45 and 60 min after the start of
the infuision. Plasma CCK was measured by bioassay.
Mean (SEM) ejection fracon with the vaious IVAA regmens were:

61.0*12.5% with 250ml in 30,min, 76.8*6.5 with 250mlin 10 min,
63.6*8.4 with 125mi in 5 nin, and 24.4*8.0 with 50mn in 5 miin. The
latter regimen produced ignificantly less emptying than the other three
(p<0.005). All IVAA produced significant (p<0.001) rise in
plasma CCK conctions. Peak and integrated plasma CCK
concentratons were not different with infulsions of 250mil in 30 min
(mean 5.9I1.1 pmol/l, 211.3132.2pmoW60min, reipecvely), 250ml in
10 min (8.2*0.5, 235.6*16.3), 125ml in 5 min (7.0*0.7, 192.9*20.6),
but were significantly lower with the infusion of 5Om in 5 min
(2.1*0.2, 82.4*6.3; p<0.001).

itermittent rapid inuon ofIVAAs in a load as low as 125ml in 5
min promotes CCK release and gallbladder emptying and should prove
useful therapeutidcly, not only duing intravenous nutrition, but also in
other sitiWons aoated with gbladder ineta, such as critcally ill
patients in inensive care units and durig the post-operative period.

Infection F280-F290
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DETECTION OF ANTI - HEPATITIS A IgM
AND IgA IN SALIVA.

B. J. 0' Farrell*. A. G. Shattock*. S. AI-Bloushi**.
L. Rajan**. N.G. Courtey**. and J.F. Fielding**.

* Dept. of Medical Microbiology, V-irus Reference
Laboratory, University College Dublin, Belfield, Dublin 4.
** Dept of Medicine and Gastroenteology, Royal College
of Surgeons in Imland, and Beaumont Hospital. Dublin.

An evaluation has been made of the usefulness of salivary
immunoglobulins in the detction of Hepatitis A (HAV)
infection. Currently, determination of infection involves
assaying for anti HAV IgM (for recent infection) or IgG (for
past infection) in serum. Saliva would be supenor to serum
for use in diagnosis, in that collection is quick, simple and
non.-invasive, and involves less risk ofexposure to serious
disease for those handling the sample.
Two capture Enzyme Linked Immunosorbent Assays

(ELISA's) for anti-HAV IgM and IgA were developed, and
used to detect specific antibody levels in the saliva of 26
acute HAV patients. Paired sera from these patients were
also assayed for anti-HAV IgM (by the Wellcozyme anti-
HAV IgM assay), and for anti-HAVJgA (by an in-house
assay), and the results comnpared to those of the salivary
assays. It was found that 96.2% (25/26) of the patients
positive for anti-HAV IgM in the serum assay were positive
in the salivary assay. The salivary anti-HAV IgA assay
detected 88.5% (23126) of the positives detected by the
serum assay. lbe three negative samples in the salivary anti-
HAV IgA -assay were positive in the salivary anti-IgM
assay. More importantly, the negative sample in the salivary
anti-HAV IgM assay was found to be positive in the
salivary ant-IgA assay.
We therefore conclude that, although the sample was

small, saliva has the potential to be used diagnostically in
place of serum in Hepatitis A infection. However, in order
to detect all cases of recent infection using saliva, our data
suggests that it may be necessary to combine the anti-IgM
and anti-IgA tests into a single assay. Work is in progress in
this direction, as well as on a salivary anti-HAV IgG assay.

ACTIVATION OF MUCOSAL EOSINOPHILS ISAN EARLY STEP
IN INDOMETHACIN(INDO)-INDUCED SMALL INTESTINAL
ENTEROPATHY.
A. Anthony. A.P.Dhillon. G. Nygard. C. Piasecki. M. Hudson. R.E.
Pounder, AJ Wakefield. Inflamatory Bowel Disease Study Group,
Royal Free Hospital School of Medicine, London, UK.

In the rat, oral indo causes early jejunal villous shortening and
infiltration of the epithelium by eosinophils, prior to neutrophil
infiltration (NI) (Anthony et al J Pathol 1992;168:144A). This study
quantified, both early eosinophil infiltration of the surface
epithelium and their subsequent depletion from the jejunal mucosa
at later times. Methods. Groups of 5 -male Sprague-Dawley rats
received a single oral dose of indo (15mg/kg) or vehicle. The
animals were anaesthetised at 0.5 (pre NI) or 6 hours (post NI) after
dosing and the small bowel was, perfusion-fixed. Up to 20 sections
from the jejunum were taken for histochemical staining (carbol-
chromotrope method) of both eosinophils and free eosinophil
granules. The results are expressed as combined total eosinophils
and free eosinophil granule clusters that (a) infiltrate the epithelium
per cross-section at 0.5 hours and (b) are present (per villus) within
inflamed villi at 6 hours (means + SEM). Other animals (total = 10)
had blood taken for estimation of plasma indo by bplc.
Results. There was extensive infiltration of an intact surface
epithelium by mucosal eosinophils as well as by free eosinophil
granules, in otherwise normal villi, at 0.5 hours (indo: 19.9+ 3.8, vs
controls: 2.5 + 0.7, P< 0.05). There was a positive correlation
between eosinophil and eosinophil granule infiltration of the
epithelium (r- 0.978). By 6 hours, shortened and inflamed but
intact villi showed marked depletion of eosinophils from the" lamina
propria (indo: 0.85+ 0.16 vs controls: 18.0± 0.86, P< 0.01). Mean
plasma indo levels' at 0.5 and- 6 hours were 26 and 36,ug/ml
respectively. Suminmay. Jejunal' mucosal eosinophils undergo
mobilisation towards and degranulation within the epithelium as
early as 0.5 hours after oral indo and are virtually absent 5.5 hours
later. Conclusion. Eosinophil activation is an early histological
change in this model and merits further detailed investigation. (This
study was funded by Glaxo Group Research Ltd, Ware, UK).

GENETIC POLYMORPHISMS OF TUMOUR NECROSIS
FACTOR a (TNFa) AND INTERLEUKIN-1l (IL-1l) IN
INFLAMMATORY BOWEL DISEASE
J.C.Mansfield. H.Holden. A.G.W%lson. FRS.di Giovine.
C.D.Holdsworth. G.W.Duff. Section of Molecular Medicine,
Department of Medicine, University of Sheffield, and Department of
Gastroenterology, Royal Hallamshire Hospital, Sheffield, S 10 2JF.

Expression of TNFa and IL-1o is increased in the inflammatory
lesions of inflammatory bowel disease. The promoter regions of the
genes for these cytokines have single base pair polymorphisms at
positions -308 of TNFa, and -511 of IL- IP. In this study we have
determined the allelic frequencies of these genes in Caucasian patients
with ulcerative colitis, Crohn's disease and a healthy local control
population.
Genomic DNA was used as template for amplification by the

polymerase chain reaction (PCR), using primers specific to the
polymorphic region and designed to create a restriction enzyme site in
one allele. After digestion with restnrction enzyme, the PCR product
was run on a polyacrylamide electrophoresis gel to identify the
alleles.
The allelic frequencies (%) are:

Crohn's U.C. Control
ALLELE n=78 n=l 13 n=156

TNFa-l 76 69 77
TNFa-2 24 31 23
IL-lB-l 69 63 60
IL-15-2 31 37 40

x2 tests show no significant differences between disease and control
groups. Analysis of these cytokine polymorphisms does not provide
new genetic markers for inflammatory bowel disease.
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ORNITNE DEAOXYLAS ACTViTY IN ENTEOCYTE-LIK
CULTUIR CELLS I INCRASD BY GURDU TROPHOZOrES
PR Kdatelari T. Wocia, S. Patchett, L Salam, MJG. Farthing. Dept of
Gasroenterology, St Bartholomews Hospital, London.

Giardia lamblia trophozoites attach to enterocytes, however even in
symptomatic giasis, mucosal morphology is often nonnal. Increased
epithelial prolifon, r ng in poorer absorptive fincion due to
enterocyte i rit, has been suggestd as a pathophysiological
mechanisn of diarrhoea The aimof this study was to examine the
direct effect of Glardia on epithelial ornidiine decaboxylase (ODC),
the key regulator ofpolyaine synthesis essential for ceHl proliferation.
Giardia trophozoites were co-incubated with enterocyte-like Caco-2

cell monolayers. Monolayers were used in different stages of
differentiation (determined by age, disachidase ctivity and
ultrastructure). At the end of the co-incubation period, Giardia were
detached from monolayers by repested washes with chilled Ca2+ and
Mg2+-free PBS. Complete deta hment was checked by light
microscopy. ODC activity (n24 for each epeiment) in Caco-2 celis
was measured using a [14CJ-orithine bioassay. Cel monolayers
without added Giardia were used as controls.
Giarda simulated ODC activity in Caco-2 cells. ODC activity

(expressed as multiple of control value) was increased in poorly
differentiated (4.6-fold), intmediate (8.1-fold) and well differentiated
(20.4-fold) Caco-2 cels, after 4h co-incubation. Stimulaon occurred
rapidly (5.9-fold at 30min) and was sutained (9.7 at 60min; 8.3 at
240min 6.3-fold at 16h). Increasing the Giardia:Caco-2 cel ratio
resulted in greater slation (1:10 5.8; 1:1 16.8-fold). Three strains of
Giardia stimulated ODC activity similarly. No effect was seen when
killed, intact trophozoites were added to cell monolayers. Trihonas
vaginalis, used as a control organism, s ODC mnimaly (2.6-
fold).
Giardia attach to and rapidly simulate pobanine synthesis in

enterocyte-like differentiated Caco-2 cell monolayers, suggesting that
increased enterocyte proliferation, seen in animal models of giardiasis,
may be a primary pathogenetic event.
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LONG TERM RISK OF PEPTIC ULCER DISEASE IN PEOPLE
WITH HELICOBACTER PYLORI INFECTION A
COMMUNITY BASED STUDY
DJE Cullen. BJ Collins. KJ Chnstiansen. J Epis. JR Warren. KJ
Cullen'. Royal Perth Hospital and the Busselton Population Studies
Group'

The aim of this analysis was to determine the longterm risk of peptic
ulcer disease (PUD) in the community in subjects who are seropositive
for Helicobacter pylori (Hp). We studied 407 randomly selected adults
(293 men), mean age 54 (range 40-66 years) using an acid-glycine
extract ELISA technique to detect anti-Hp antibody on stored sera
sampled between 1966 and 1990. In addition we performed a postal
questionnaire survey and a review of medical records to document
PUD (verified by endoscopy or barium meal reports). All 407
subjects had serum analysed from specimens taken in 1990, 357 (88%)
subjects had at least one other serum analysed from bloods sampled
between 1966 and 1978, and 174 (43%) subjects had at least two old
serum samples analysed. RESULTS: The mean follow-up period for
those tested on more than one sera was 18 years (range 12-25 years).
362 (89%)subjects responded to the questionnaire and 376 (92%) had
review of patient records. A positive test for anti-Hp antibody was

present in one or more sera in 157 (39%) subjects. Of these 157 Hp
seropositive people, 24 (15%) developed a definite and verified
duodenal ulcer (DU) between 1966 and 1991, compared with only
7/250 (3%) Hp seronegative subjects. (RR=5.5, 95% CI 2.4-12.4)
Over this same time period, 30/157 (19%) Hp seropositive subjects
had a definite or possible peptic ulcer (DU and/or GU) compared with
11/250 (4%) Hp seronegative subjects (RR=4.3, 95% CI 2.2-8.4)
CONCLUSION: Adults in the community with serological evidence
of Hp infection have a significantly increased risk of clinical PUD
compared with Hp seronegative subjects with approximately 1 in 6 Hp
seropositive subjects developing PUD over 25 years.

STRAIN-DEPENDENT VARIATION IN DISACCHARIDASE
EXPRESSION DURING EXPERMTAL INDlECION WITH
GL4RDL4 L4AUMLL. A Cm nda Q, MLJ .alg.I
Dept of Goat roog, St. Hospita London.
There is no simple e anaion for te wide clinidc s m of!

giardiasi from ay ic cys caiage to chronic diarrhoea nd
malabsoptionTher is no doubt that hot fac a importa but the
ininsic cs of the pa Ie may also play a role. Using a,
neonatal rat model of infction wit G. lanbla we invegated the
effect ofdffert sains in the exprsion ofmucosal ida.
Six day old Sprague-Dawley (CD) rt wer succefy infed by

inulation with S x 105 Giardia lambla trophozoites rains PO1,
VNB3 and WB. We mesred lactase, sucrase andtae act es at
1, 2 and 4 weeks post-inocuation. Results werc exprse as nmomg
protein/mm and presented as meinsa and interquarle ranges.
At one week post-inocuation enzyme act es in all infcted animals

were preserved when compa to controls (np=12-14). At two weeks
post-inoculation disaccharidas cives for the control group (n'13)
were sucrase 48.3 (28.1-57.1), lactase 74.7 (65.9-86.9) and maltase
560.1 (492.2-618.2). Animals infected with strain PO1 (n=13) and
VNB3 (n12) had normal disaocharidase activities. For PO1-infected
animals sucrase activity was 44.3 (20.2-48.6); lactase activity 65.6
(61.1-69.7) and malta activity 528.3 (350.7-629.2). For VNB3-
infected animals sucrase activity was 28.1 (25.8-34.8), lactase 64.3
(56.7-69.7) and matase 514.1 (451.9-661.8). In contrast, animals
infected with strain WB (v.11) had a reduction in the three
disa idase activities: sucrase 16.9 (11.4-24.9) (p<O0.01); lactase
50.5 (40.6-64.0) (p<0.001) and maltase 319.0 (253.7-500.6) (p<0.01).
At week 4 post-inoculation enzyme activies were within normal range
in all infected groups (n=10-15).
G. lanblia sains PO1, VNB3 and WB are able to colonize the

neonatal rat small bowel. Hwever, mucossl di idase activities
were only affected in animals infeted with strain WB. These findings
suggest that G.lnblia isolats differ in virulence and this may partially
explain the differces found in the clinical spectrum of human
giardiasis.

T- PRDVA CU OF OUT TRANSIACATION IN GOINRAL SURGICAL
PATI3INTS
PC 8edman, J Ka, 50 Brooks. P Saaar, D Johnson. I
Trina. CJ Nitchell. J Macfie.
Scarborough Hospital, Woodlands Drive, Scarborough,
Worth Yorkshire, Y012 6QL.

Out translocation may represent a potential source of
sepsis, particularly in the critically ill.
Translocation occurs in experimental animals but little
is known of its occurrence in man. We have studied the
prevalence of gut translocation in a consecutive series
of general surgical patients undergoing laparotomy.
After opening the peritoneus and before administering
prophylactic antibiotics a mesenteric lymph node and a
serosal scraping were taken and sent for bacterial
analysis. Wherever possible villous architecture was

assessed from small bowel biopsies.
We studied 215 patients in this way. 23 patients with

peritoneal contamination were excluded leaving a total
of 192 patients for analysis of whom 22 showed
bacteriologlcal evidence of translocation (11.5%).
Translocation of both aerobic and anaerobic bacteria was
observed. Translocation was unaffected by malignancy and
nutritional status but did occur more often in those
patients. with distal intestinal obstruction (S of 17;
p<O.OS) and slightly more co only in those with
infla matory bowel disease (4 of 13). There was no
evidence that subtotal villous atrophy predisposed to
gut translocation in this study. Post operative septic
complications occurred twice as comon-ly in those
patients who translocated (27%) than those who did not
(14%) but this difference fails to reach statistical
significance.

This study confirms the occurrence of bacterial
translocation in man and demonstrates that its
occurrence is more coon in patients with distal
intestinal obstruction.
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DETECTION OF H PYLORI IN FAECAL SAMPLES FROM PATIENTS
WITH DYSPEPSIA
S M Kelly, G R Gibson (Introduced by J H Cummings)
Departments of Gastroenterology, Addenbrooke's Hospital,
Cambridge and MRC Dunn Nutrition Centre, Cambridge

The recent isolation of H pylori from faeces indicates
that this micro-organism can be transmitted via a faecal-
oral route of spread. In this study, we determined the
presence of H pylori in faeces from patients with
dyspepsia. Patients underwent diagnostic gastroscopy at
which biopsies for histology and a urease test were taken,
or underwent a 14C urea breath test, to detect gastric
colonisation with H pylori. These patients also donated a
stool sample for bacteriological analysis. Fresh faecal
samples were collected and immediately suspended in 0.1 M
Sodium Phosphate buffer (pH 7.0) which had been prepared
and stored under microaerophilic conditions at 37°C, to
give a final concentration of 20'/,(w/v). Slurries were
then centrifuged at 15,000g for 30 mins. The resultant
bacterial pellet was washed in buffer, centrifuged again
and plated out on selective growth media (Dent supplement
Columbia Agar Base and 5/%w/v blood added - Oxoid). A
further aliquot was used to test for urease activity.

To date, 23 patients have been studied. 14 had
positive gastric biopsies or breath test for H pylori, 9
were negative. In the 14 positive patients , 13 gave a
positive urease test in under 2 mins. By comparison, the
9 negative patients gave a very slow, or completely
negative reaction. Pure cultures of H pylori were
obtained from 9 of the 14 positive subjects. Bacterial
identification was carried out on the basis of colonial
characteristics, Gram reaction, microscopic examination,
urease and catalase tests. Similar colonies were not
isolated from any of the negative patients. This study
confirms that H pylori can be found in faecal samples and
therefore that faecal-oral transmission is feasible. A
rapid urease test on concentrated faecal samples may be a
clinically useful marker for H pylori infection.
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A DIRECT RELATIONSHIP BETWEEN INFECTIVE LOAD OF
HELICOBACTER PYLORI AND OXYGEN FREE RADICAL (OFR)
PRODUCTION IN ANTRAL MUCOSAL BIOPSIES
G.R. Davies. CE. Collins. N. Banatyala D.S. Rampton.
GI Science Research Unit and Dept of Epidemiology & Medical
Statistics, London Hospital Medical College, London El, UK.

We have previously shown that Hpylori (HP) infection is associated
with excessive antal mucosal oxygen ree radical (OFR) prodction, and
that HP organisms and culture supernatant stimulate OFR production
from neutrophils in vitro. If these phenomena were of relevance to
pathogenesis, the numbers of HP presemt and the production of mucosal
ROMs in gastric mucosal biopsies should be directly related. The study
aim was to demonstrate such a relationship. Methods Gastric mucosal
biopsies were taken, as close together as possible, from the juxtapyloric
antrum. Mucosal OFR production was assessed using luminol (75pml)-
dependent chemiluminescence (CL). Following CL assay, biopsies could
be formalin-preserved, and normal-quality H and E sections obtained.
Histological assessment of density of HP infection and mucosal damage
was made on coded samples by an independent observer. In 11 patients,
2 additional biopsies were taken for culture, with HP infective load
expressed as colony forming units(CFU)/mg. Results Biopsies
infected with greater numbers of HP by histological assessment
produced more CL: Grade 0 (no organisms seen), CL (expressed as
median (quartile range) photon emission x 103/min/mg minus
background) -1.18 (-2.8 to 4.3), n=25; Grade 1, 1.71 (-3.1 to 7.9), n =
24; Grade 2, 2.6 (-3.2 to 4.8), n = 4; Grade 3 (>70 organisms per
biopsy) 12.1 (3.6 to 26.4) n=14; (p=0.004 Kruskal Wallis). CL was
positively related to histological assessment of mucosal damage
(Spearman's R=+0.6, p=0.0001). The reproducibility of the quantitative
culture results from adjacent mucosal biopsies was poor. CV of the
differences between the 11 pairs of CFU scores = 279%. The average
CFU/mg result for each patient did not correlate significantly with their
the CL result Conclusions The direct relationships found in antral
biopsies between infective load of H.pylori, OFR production and
histological damage, is further evidence for a pathogenic role ofOFR in
Hpylori-related disease. Comparison of results from different biopsy
specimens is made difficult by the marked variation in HP infective load
over small areas of mucosa.
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ILEAL FUNCTION IN HIV INFECTED PATIENTS: A
COMPARISON WITH ILEAL CROHN'S DISEASE. Biarnason
1. Keatina J. Smith T. Macpherson A. Posniac A. Gazzard B.
MRC, Clinical Research Centre, Westminster Hospital and
King's College Hospital, London U.K.

HIV infected patients with intestinal Cryptosporidiosis often
have profuse diarrhoea. The pathogenesis is incompletely
understood. We assessed ileal function in HIV infected
patients with a dual radioisotopic test and compared the
results with that obtained in patients with ileal Crohn's disease
who's diarrhoea may be in part due to incomplete absorption
of bile acids. Methods: Twenty healthy controls, 13 patients
with ileal Crohn's disease and 7 HIV positive patients, 4 of
whom had intestinal Cryptosporidiosis, underwent whole body
retention measurements seven days following ingestion of a
synthetic bile acid 75SeHCAT (1 I&Ci) and 58Co VitBl 2 (0.5
gCi) with intrinsic factor. Results: The mean (±SD) retention of
the radioisotopes was:

I Controls Crohn's HIV l
75SeHCAT 38.4+10.0% 10.3+13.4% 27.6+22.7%
58CoVitB12| 60.8+16.1% 41.3+27.7% 25.6+22.8%

All 4 patients with Cryptosporidiosis had malabsorption of
75SeHCAT and/or 58Co VitB12, to a greater extent than
patients with Crohn's ileitis. Conclusion: HIV infected patients
with Cryptosporidiosis had impaired ileal function with severe
malabsorption of Vit Bi 2 and/or SeHCAT. The former explains
the frequency of VitBl2 deficiency in these patients and the
latter may explain the large volume diarrhoea seen in
Cryptosporidiosis.
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A SECOND SPECIES OF INTESTINAL MICROSPORIDIA
CAUSES DIARRHOEA IN AIDS AND IS APPARENTLY
ELIMINATED BY ALBENDAZOLE.
Blanshard C. Ellis DS, Chauhan De Gazzard BG
The HIV/GU Unit, Westainster Hospital, London.
The EK Department, London School of Hygiene and
Tropical Medicine

We have previously described a second intestinal
microsporidian in an AIDS patient with diarrhoea
but in that case were unable to study the
ultrastructure of the organism or its response to
therapy. We now describe a second case of
infection with this organism.
A homosexual man, known to have had the acquired

immunodeficiency syndrome since December 1990,
presented in April 1992 with a 6 month history of
diarrhoea and 12kg weight loss. Giardia were
initially present in the stools but he had failed
to respond to metronidazole. Upper GI endoscopy
showed atrophic duodenal mucosa. Giardia and
microsporidia were present on biopsy, and
microsporidia spores were seen in faecal smears
stained with Giemsa. At electron microscopy the
microsporidia were morphologically different from
Enterocytozoon bieneusi: they were present in a
septated vacuole, had no electron-lucent clefts
and electron dense discs and in the spores the
coils of the polar tube were arranged in a single
row of 8 coils. They were similar to an organism
recently seen in the USA and named "Septata
intestinalis". Despite eliminating the giardia the
patient became severely ill with vomiting, copious
diarrhoea and continuing weight loss, but after
receiving oral albendazole 400mg b.d for 1 month
his symptoms had resolved completely and he had
gained 6kg. Repeat duodenal biopsies and stools
were negative for microsporidia. He had a clinical
and parasitiological relapse one month after
stopping albendazole but responded to a second
course and remains well on maintenance treatment.

The response of this organism to albendazole
emphasises the importance of looking for
microsporidia in AIDS patients with diarrhoea.
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