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The British Society of Gastroenterology

The 40th Annual Meeting of the British Society of Gastroenterology and the 8th Annual Meeting of the
British Society of Digestive Endoscopy were held at the University of Surrey, Guildford, on 18-21 September
1978, under the Presidencies of Dr. C. C. Booth, President of the BSG, and Dr M. Atkinson, President of
the!BSDE. Starting with a teaching day, a scientific programme covering all aspects of gastroenterology was

presented to the two Societies. The Plenary Session concluded with the Sir Arthur Hurst lecture given by
Professor B. S. Blumberg and entitled 'History of the Australia antigen'. The abstracts of the 178 papers

presented to the two Societies are printed below.

ENDOSCOPY
W1-W12

(Wi)
Insertion of oesophago-gastric tubes in
malignant oesophageal stricture: endoscopy
or surgery?

A. H. LISHMAN, A. W. DELLIPIANI, AND
H. B. DEVLIN (North Tees General Hos-
pital, Stockton on Tees, Cleveland) Many
patients with malignant oesophageal
strictures are inoperable at the time of
presentation, and without intervention
face death by starvation or aspiration.
Any method of palliation in such patients
must be minimally invasive and allow the
patient to live as normal a life as possible.
We present 16 patients with inoperable

malignant strictures of the distal oeso-
phagus into whom oesophago-gastric
tubes were inserted by a method using the
flexible fibreoptic endoscope and fluoro-
scopy, and compare them with 28 patients
from the same hospital whose tubes were
inserted by surgical methods.
Four patients (25%) in the endoscopic

group died in the immediate post-
operative period as a result of the pro-
cedure, compared with 13 patients (45 %)
in the surgical group. Of the remainder,
the majority were mobilised and taking
diet on the day after the procedure, and
the morbidity associated with the surgical
method was not seen in the endoscopic
group.

It is concluded that the endoscopic
insertion of oesophago-gastric tubes has

advantages over surgical insertion in the
palliation of malignant oesophageal stric-
tures.

(W2)
Prevalence and significance of chronic
gastritis in patients undergoing endoscopy

G. E. HOLDSTOCK, C. L. SMITH, AND P.
ISAACSON (Southampton University Hos-
pitals) A total of 980 gastric biopsies
were taken from 245 consecutive patients
attending for upper gastrointestinal endo-
scopy. Ninety-nine were diagnosed endo-
scopically to have gastritis, but of these
only 85 were confirmed histologically;
181 (74%) had evidence of histological
gastritis, which was superficial in 102
(42 %) and atrophic in 79 (32 %); 49 (30 %)
had intestinal metaplasia. The incidence of
both atrophic gastritis and intestinal
metaplasia increased progressively with
age and was found in 60% of patients
over 60 years. Superficial gastritis was
unrelated to age. Tobacco, alcohol, drugs,
including aspirin, and other previously
suggested predisposing factors were not
associated with a higher incidence of
gastritis. There was no correlation
between histological gastritis and sympto-
matology, and 78% of 37 patients
included in the study with no gastro-
intestinal symptoms were found to have
gastritis. Similarly, there was no relation-
ship between the presence of gastritis and
other lesions.
We conclude that, even in asymptomatic

patients, chronic gastritis is common. The
A901

presence ofatrophic gastritis and intestinal
metaplasia is to be expected in the elderly.
The suggested associations of gastritis
with iron-deficiency anaemia and gastric
ulcer and cancer should be questioned, as
most studies do not include age-matched
controls.

(W3)
Quantification of human gastric G-cell
density in endoscopic biopsy specimens:
variability and relationship to gastritis and
circulating gastrin

R. L. E. MCINTYRE, J. PIRIS, AND M. G. W.
KETTLEWELL (The John Radcliffe Hos-
pital, Oxford) Reduced gastric acidity
may cause G-cell hyperplasia and hyper-
gastrinaemia. It is possible to study this by
measuring changes of G-cell density in
endoscopic biopsy specimens. It has been
suggested, however, that the distribution
of gastrin within the gastric antrum is very
variable1. We have therefore studied the
variability of G-cell density and its
relationship to stimulated gastrin output
and the presence of gastritis.

Eight patients had multiple biopsy
specimens taken from standard sites in
the stomach four hours after an Oxo-
stimulated gastrin test. Sections from
mucosa of pyloric type were stained for G-
cells by an immunoperoxidase method2.
G-cell densities and their variability were
measured in each patient.
A mean of 13 suitable biopsies was

obtained from the pre-pyloric area of each
patient. The mean coefficient of variation
of G-cell density for the group was 36%
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(range 23 °-52 %). The distribution of
G-cells in the stomach was related to the
extent of gastritis but there was poor
correlation between G-cell densities and
circulating gastrin levels or integrated
gastrin output.
An acceptable estimate of G-cell density

in the gastric antrum can be made from
four biopsy specimens but there appears to
be no simple relationship between density
and G-cell function.

References
'Corbishley, T. P., and Russell, R. C. G. (1978).

Gut, 19, 437.
'Piris, J., and Whitehead, R. (1974). Journal of

Clinical Pathology, 27, 798-799.

(W4)
Prevalence and significance of duodenitis in
patients undergoing endoscopy

G. E. HOLDSTOCK, C. L. SMIT$H, AND P.
ISAACSON (Southampton University Hos-
pitals) Endoscopic duodenal biopsies were
taken from 118 consecutive patients
undergoing routine upper gastrointestinal
endoscopy. Duodenitis was diagnosed
endoscopically in 27, but, of these, only 17
were confirmed histologically. Histological
evidence of duodenitis was found in 34
patients (29 %) and was mild in 18,
moderate in 11 and severe in six. Duo-
denitis was found in five (46%) of 11
patients with duodenal ulcer and one
(7%) of 15 patients with gastric ulcer.
There was no relationship between
symptoms-for example, dyspepsia, nau-
sea, and heartburn-and the presence or
severity of the duodenitis. Five (28 %) of
18 patients included in the study with no
gastrointestinal symptoms also had histo-
logical evidence of duodenitis. Previously
suggested predisposing factors-for ex-
ample, tobacco and alcohol-were not
associated with a higher incidence of
duodenitis. Histological gastritis was
present in 79% of patients with and 70%
of patients without duodenitis.
The clinical course of 50 patients with

endoscopically diagnosed duodenitis was
reviewed six months after endoscopy and
compared with a control group in whom
endoscopy had been normal. No signi-
ficant difference was found with respect to
continuing symptoms or antacid use.

While the relationship of duodenitis to
duodenal ulcer is unknown, this study
suggests that duodenitis per se is not a
cause of gastrointestinal symptoms.

(W5)
Practical classification of chronic pancrea-
titis

M. I. LAVELLE AND C. W. VENABLES
(Gastroenterology Group, Departments of
Radiology and Surgery, Royal Victoria
Infirmary, Newcastle upon Tyne) Classi-
fications of chronic pancreatitis in current
usage are based either on clinical and
histological features or else on the severity
of changes found at endoscopic retrograde
cholangiopancreatography (ERCP). While
these have their advantages, they provide
an unsatisfactory basis for therapeutic
management. A new classification is
proposed based on the distribution of
radiological features at ERCP in 72 cases
of proven chronic pancreatitis. Four types
emerge-namely, A: proximal; B: mid;
C: distal, or D: total gland involvement.
Type D is subdivided into two groups, one
with a 'chain of lakes' duct, the other with
dilated or irregular duct. Each type may
be 'simple' or 'complicated' by a pancrea-
tic cyst or stricture of the common bile
duct. This classification provides infor-
mation of practical value in management,
particularly to the surgeon, and its
application to the available operative
procedures is discussed.

(W6)
Retrograde cholangiography in the post-
cholecystectomy syndrome

J. J. CONNON AND C. WHITESIDE (Depart-
ment of Medicine, Toronto General
Hospital, Toronto, Ontario) Forty-five
consecutive patients complaining of typi-
cal postchclecystectomy pain were studied.
In 36 patients, the pain began two months
to 16 years after cholecystectomy and in
seven patients the pain preceded and was
unchanged by cholecystectomy. The dura-
tion of pain was from hours to days and its
frequency varied from daily to two to
three times per year. Before referral, all
patients had IV cholangiography and
standard GI radiology with normal
results. Thirteen of 33 patients had a
raised alkaline phosphatase and four of 32
had raised SGOT.
ERCP was successful in 90% of

patients. One patient had an intrahepatic
stone but in the remainder no ductal
pathology was demonstrable. There was
no correlation between the diameter of
the bile duct and the serum alkaline
phosphatase. In 25 patients, injection of

dye into the bile duct reproduced their
typical pain.

In conclusion, ERCP is unlikely to
demonstrate biliary pathology in patients
with postcholecystectomy pain who have a
normal IVC even if the alkaline phospha-
tase is raised. Intermittent spasm of the
sphincter of Oddi may be responsible for
the raised alkaline phosphatase and
aspartate transaminase. In patients with
atypical postcholecystectomy pain, repro-
duction of their usual pain by ERCP may
be of diagnostic value.

(W7)
Endoscopic assessment of the small bowel
in Crohn's disease

R. L. E. MCINTYRE, D. J. NOLAN, E. G. LEE,
AND M. G. W. KEITLEWELL (The Radcliffe
Infirmary, Oxford) Assessment of the
presence and extent of small bowel
involvement is important in the manage-
ment of patients with Crohn's disease.
The barium infusion examination' of the
small bowel has been a great diagnostic
advance. Endoscopy and radiology are
complementary techniques for investi-
gating the upper and lower gastro-
intestinal tract. We have therefore
investigated the role of endoscopy in the
management of patients with small bowel
Crohn's disease.

Thirty-one endoscopic examinations
were performed on 28 patients with
suspected or proven small bowel Crohn's
disease. In 27 examinations (87%) the
ileum or jejunum was reached and biop-
sies were taken. The terminal ileum was
successfully examined in 15 of 19 colon-
oscopies when the colon was intact (79 %).
The findings could be compared with

those of a barium infusion examination in
18 of the 27 successful cases. There was
disagreement in six. The terminal ileum
was examined colonoscopically in two
patients who could not tolerate the small
bowel intubation.
The extremities of the small bowel can

be examined reliably with fibreoptic
endoscopes. Although the barium infusion
examination remains the primary small
bowel investigation in Crohn's disease,
valuable additional information may be
obtained endoscopically.
References
'Sellink, J. L. (1976). Radiological Atlas ofCommon

Diseases of the Small Bowel. Stenfert, H. E.,
Kroese, B. V.: Leiden.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.20.10.A

901 on 1 O
ctober 1979. D

ow
nloaded from

 

http://gut.bmj.com/


The British Society of Gastroenterology A903

(W8)
Complications of colonoscopy and poly-
pectomy

C. B. WILLIAMS AND G. TAN (St. Mark's
Hospital, London) The records of 3500
colonoscopic examinations, including over
1500 snare polypectomies, have been
reviewed to assess the nature and incidence
of complications.
There were three patients (0 09 %) with

frank perforation, none directly related to
polypectomy, and two deaths, one from
oversedation and the other as a conse-
.quence of unrecognised ischaemic colitis
developing after colonoscopy. There were
63 haemorrhages after snare polypectomy,
14 (0 93 %) classified as 'major' and
transfused with 1-12 units of blood; four
patients required surgery to stop the
haemorrhage. Four patients sustained a
secondary haemorrhage seven to 12 days
after polypectomy. No haemorrhage
occurred in over 3500 mucosal forceps
biopsies or 800 'hot-biopsies' for des-
truction of small polyps or telangiectases.
The risks of colonoscopy appear to be

relatively slight considering the large
number of elderly patients examined and
compared with the probable morbidity
and mortality of the abdominal surgery
avoided by its use.

(W9)
Management of achalasia of the cardia by
forced pneumatic dilatation

A. H. LISHMAN, R. G. NUM, AND A. W.
DELLIPIANI (North Tees General Hospital,
Stockton on Tees, Cleveland) The aim in
the management of achalasia of the cardia
is to divide the muscle fibres of the lower
oesophageal sphincter, either by forced
dilatation or by cardiomyotomy. We
describe a small series of patients in a
District General Hospital with achalasia
treated by forced pneumatic dilatation.

Fifteen patients aged between 20 and 75
years, diagnosed by radiography, endo-
scopy, and manometry, were treated by
forced pneumatic dilatation using a modi-
fied Brown Mc Hardy dilator under
fluoroscopic control. The procedure was
uneventful in all but one, who developed
a pneumomediastinum which resolved on
conservative management.
The patients have been followed up for

periods of up to nine years. Nine patients
have remained asymptomatic, three have
occasional episodes of dysphagia, two
have symptoms of mild oesophageal

reflux, and one has a fibrosed lower
oesophageal sphincter with moderate
reflux. One patient has required a repeat
dilatation.
The success rate with forced dilatation

is similar to that of cardiomyotomy but,
unless an antireflux procedure is incor-
porated, the reflux rate is higher in the
surgical procedure.
We conclude that there is a place for

forced pneumatic dilatation in the first-line
management of achalasia of the cardia.

(W1O)
Day-case sphincterotomy?

F. HALTER, U. BANGERTER, M. SCHLUP,
U. SCHEURER, AND W. H. HACKI (Gastro-
intestinal Unit, University Hospital, In-
selspital 3010 Berne, Switzerland) Two
fatal complications occurring in case 51
and 52 out of a series of 60 patients
referred for endoscopic sphincterotomy
prompted us to review our material
critically.
The mean age was 64 years (18-92

years), the papillotomy rate 57/60. Un-
equivocal delivery of all stones occurred
in 36 cases (63 %). Of the remaining
patients six had a subsequent surgical
choledochotomy with gallstone extraction.
Seven died of associated disease before
definite evaluation of the success of
sphincterotomy. Eight are symptom free
and refuse further evaluation. Both fatal
complications occurred in the group of 49
patients who had sphincterotomy on a
day-case basis with instant return to the
referring hospital or were hospitalised for
one night only. The reason for death was a
perforation (age 76 years) and a small
bowel ileus following delivery of a 4 cm
stone (age 60 years). Late diagnosis and
suboptimal management of the gallstone
ileus without notifying the GI Unit
substantially contributed to the fatal
outcome. A further 'complication' ob-
served three times was unnecessary
choledochotomy partly due to erroneous
interpretation of postsphincterotomy aero-
bilia as residual gallstones. It is concluded
that this new and potentially hazardous
procedure should only be performed on a
semi-outpatient basis if optimal co-
operation with the referring physician is
absolutely guaranteed.

(WIl)
T-tube track choledocholithotomy under
direct vision using the flexible fibreoptic
choledochoscope

D. FINNIS (Southampton General Hospital)

When retained calculi are found on
postoperative T-tube cholangiography
the fibreoptic choledochoscope (CHF-B3)
may be used as an alternative to endosco-
pic papillotomy and without the radiation
hazard to the operator of the Burhenne
technique. At least three weeks are
allowed for adequate formation of the
T-tube track. Under antibiotic cover and
light sedation, the T-tube is removed in
the operating theatre. The choledocho-
scope (FG size 20) can be introduced
along the track of a smaller T-tube (FG
size 14). Visualisation of the upper and
lower biliary tree and instrumental
clearance of calculi is carried out. The
procedure has been successful in two
cases and failed in one, because of an
acutely angled T-tube entry into the
common bile duct. After withdrawal of
the endoscope a Foley catheter is passed
into the track for repeat instrumentation
(if necessary) or radiology. The procedure
is well tolerated by patients who may be
discharged the following day.

It is concluded that when intervention is
required for retained calculi after common
bile duct exploration endoscopic removal
via the T-tube track may be the procedure
of choice.
References
Moss, J.P., Whelan, J.G., et al. (1976). Postoperative
choledochoscopy via the T-tube tract. Journal of
the American Medical Association, 236,2781-2782.

Yamakawa, T., Mieno, K. et al.(1976).An improved
choledochofibrescope and non-surgical temoval
of retained biliary calculi. Gastrointestinal
Endoscopy, 22, 160-164.

(W12)
Experience with laparoscopy in a Liver Unit

R. E. COWAN AND T. B. REYNOLDS (Liver
Unit, Department of Medicine, University
of Southern California Medical School,
Los Angeles, California, USA) The
indications, accuracy, and safety of 300
consecutive laparoscopy examinations
performed in a busy liver unit were
assessed.
The commonest indication (145 cases;

48 %) was assessment of the type and
severity of liver disease, achieved mainly
by observing the appearance of the liver.
Seventy-seven examinations (26 %) were
for suspected primary (49) or secondary
(28) hepatic malignancy, and 43 (14%)
were for ascites of uncertain aetiology, of
which 20 had ascites with a high protein
content (30 g/l.-1) suggesting malignancy
(five) or tuberculous peritonitis (15). In
another 29 the indications were miscel-
laneous.
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Diagnostic accuracy was assessed by
comparing laparoscopic with histological
findings in 164 (55%) patients in whom
biopsy material was obtained. Suggested
laparoscopic diagnosis was confirmed
histologically in 66 (92%) of 72 cases
of alcoholic liver disease, in 23 (79%)
of 29 non-alcoholic chronic lever disease,
in 11 (69%) of 16 with primary hepato-
cellular neoplasia, and in 20 (91 %)
of 22 with hepatic metastases. Tuber-
culous peritonitis was misdiagnosed in
two cases that turned out to be malignant,
whereas the opposite occurred in one case.

There were no serious complications in
235 cases in whom inpatient records were
available for review. Minor complications
occurred in 24 (10%) patients, the
commonest being ascites leakage (11) and
subcutaneous emphysema (five).

This review suggests that laparoscopy in
gastroenterological practice can be safe
and accurate.

THERAPY
(W13-W26)

(W13)
Oral anticholinergic effect on the human
lower oesophageal sphincter

S. A. TORGERSON, J. W. PRECUP, K.

JUNIPER, JR., AND R. FARRELL (intro-
duced by F. T. Brooks, Division of
Gastroenterology, University of Pennsyl-
vania, USA) (Southern Illinois Univer-
sity School of Medicine, Springfield,
Illinois, USA) Anticholinergic drugs are
not recommended therapy for oesophageal
acid reflux despite gastric acid inhibition.
Human and animal studies suggest that
intravenous atropine significantly weakens
the resting lower oesophageal sphincter
(LES) and impairs its response to gastrin
stimulation. The effect of oral anticholi-
nergics on the human LES has not been
adequately studied. We completed a
controlled double-blind cross over study
of oral propantheline bromide (optimal
therapeutic dose) and placebo in eight
asymptomatic normal subjects with nor-
mal LES (20-5±2-0 mm Hg). Initially
subjects were titrated to an optimal
therapeutic dose. Drug or placebo was
administered randomly for two weeks.
Using a high fidelity manometric system,
LES pressure was measured at rest and
after 100-g beef meal and intravenous
pentagastrin (0-1, 0-2, 0-4, and 0-8 Fg/kg).
Therapy was 'crossed over' to drug or pla-

cebo for two weeks and studies repeated.
Mean resting LES did not differ signifi-
cantly during placebo (218± I10 mm Hg)
or propantheline (230±I1 1 mm Hg) or
at any time period. After pentagastrin
(0-1, 0-2, 0 4, 0-8 ,ug/kg) LES pressure rose
significantly above baseline (P< 0-001,
t= 10 79, df=63) in propantheline and
placebo groups but no significant pressure
difference occurred between groups at
any dose. We conclude that an optimal
therapeutic dose of propantheline bromide
does not impair the normal LES at rest or
its response to exogenous or endogenous
gastrin.

(W14)
Comparison of carbenoxolone sodium
(Duogastrone) and cimetidine (Tagamet) in
duodenal ulceration

P. BROWN, P. R. SALMON, C. S. NEUMANN,
J. R. WHITTINGTON, AND A. E. READ (De-
partment of Medicine, University of
Bristol) Recent studies have shown car-
benoxolone sodium to be an effective
therapy for duodenal ulcer, with healing
rates comparable with those achieved with
cimetidine. We have performed a double-
blind study comparing carbenoxolone
200 mg daily with cimetidine 1 g daily for
12 weeks in patients with endoscopic
evidence of duodenal ulceration. Placebo
tablets identical to the other trial drug
were also taken to maintain 'blindness'.
Patients were assessed symptomatically
and by endoscopy throughout treatment
and three months after treatment if the
ulcer had healed.

Forty patients entered the trial but
three did not complete the study. There
were no significant differences in healing
rates at any stage and at 12 weeks ulcers
had healed in nine of 17 (53%) patients on
carbenoxolone and 13 of 19 (68%) on
cimetidine. Both groups showed similar
symptomatic improvement throughout
the trial. During carbenoxolone therapy
there was a significant fall in mean serum
potassium and significant rise in blood
pressure. In patients with healed ulcers,
subsequent follow-up has shown ulcer
recurrence in four of eight patients on
carbenoxolone and seven of 10 on
cimetidine.
We conclude that carbenoxolone and

cimetidine are equally effective in treating
duodenal ulceration but carbenoxolone
has more side-effects. However, the high
recurrence rates after both treatments
again demonstrate the inadequacy of
present medical therapy.

(W15)
Comparison between cimetidine and DeNol
in duodenal ulcer healing

D. F. MARTIN, D. HOLLANDERS, J. P. MILLER,
S. J. MAY, D. E. F. TWEEDLE, AND M. M.

RAVENSCROFT (Departments of Medi-
cine and Surgery, University Hospital
of South Manchester, Manchester) We
have compared DeNol and cimetidine in a
double-blind trial in duodenal ulcer.
Fifty men and 12 women (median age 45
years) were included after endoscopy. All
had active duodenal ulceration, gave
written consent, began treatment within
three days of endoscopy and kept diaries
of symptoms and standardised antacid
consumption. Complete healing was
assessed endoscopically within three days
of completion of one month's treatment.
Patients with persistent ulceration were
given a repeat course of the same active
drug reassessed endoscopically after an-
other month.
Of 32 patients given DeNol 69%

healed after one month compared with
57% of 30 cimetidine treated patients
(P=0-47). After two months 90% of
DeNol and 82% of cimetidine treated
patients had healed (P=0-59). Age, sex,
smoking, and alcohol had no effect on
healing in either group. From analysis of
patients' diaries it appears that cimetidine
treated patients had less pain and con-
sumed less antacid in the first week of
treatment than DeNol treated patients but
there was no difference in subsequent
weeks. Haematological and biochemical
screening showed no difference between
the groups.
We conclude that DeNol is as effective

as cimetidine in the healing of duodenal
ulcer but that symptomatic relief appears
to be more rapid with cimetidine.

(W16)
24-hour intragastric acidity in duodenal
ulcer patients on a new twice-daily H2-
receptor antagonist

R. P. WALT, P. J. MALE, J. RAWLINGS,
P. TORRIE, R. H. HUNT, J. J. MISIEWICZ,
AND G. J. MILTON-THOMPSON (Depart-
ments of Gastroenterology, Royal Naval

I Hospital, Haslar, and Central Middlesex
Hospital, London) Ranitidine, a new
H2-receptor antagonist, has been reported
to be more active than cimetidine on a
molar basis". Using a technique previously
reported2 we have measured 24 hour
intragastric acidity and nocturnal acid

A904
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secretion in seven duodenal ulcer patients
taking, on separate occasions, placebo,
cimetidine 200mg tds, 400mg nocte,
ranitidine 150mg bd, and ranitidine 200mg
bd.
The mean intragastric 24 hour hydrogen

ion activity was 40-6±SEM 19 mmol/l
on placebo and was reduced by cimetidine
to 21 *6± 1-5 mmol/l (p < 0 001). H+ activity
was reduced by ranitidine to 12-7±1-2
mmol/l (150mg dose) and to 12-3±1-4
mmol/l (200 mg dose). The reduction by
ranitidine compared with cimetidine is
significant (p< 0-01).
Mean overnight hourly acid output was

reduced by cimetidine from 55 mmol/h
±0-9 to 2'3±0'5 mmol/h (p>0-02) and by
ranitidine to 0 7±0 2 mmol/h (p < 001).
We conclude that ranitidine 150mg bd

is likely to be as effective in the treatment
of duodenal ulcer as cimetidine in the
established dosage. There is unlikely to be
any added benefit from a further increase
in this dose.

References
'Domschke, W. et al. (1979). Gut, 20, A 450-451.
TPounder, R. E. et al. (1976). Gut. 17, 133-138.

(W17)
Inhibition of gastric acid secretion by the
new histamine H2-receptor antagonist AH
19065 (ranitidine) and cimetidine. A
double-blind trial

F. HAGENMULLER, A. ZEITLER-ABU-ISHIRA,
AND M. CLASSEN (Department of Gastro-
enterology, Centre of Internal Medicine,
University of Frankfurt, Frankfurt, Ger-
many) The effect of a new histamine
H,-receptor antagonist on gastric acid
secretion is studied and compared with
the effect of cimetidine.
AH 19065 (ranitidine) 40mg IV, cime-

tidine 200mg IV, and saline 0'9% IV
were compared intra-individually in a
double-blind trial by means oftwo methods
in six volunteers. (1) The substances were
given during an intravenous infusion of
pentagastrin (1 5,ug/kg-h). Gastric acid
concentration and output were analysed
60 minutes before and 90 minutes after
the drug application. (2) The gastric acid
secretion was stimulated by a peptone
meal. The gastric acid output was studied
by means of continuous intragastric
titration 60 minutes before and 90 minutes
after administration of the drug.
The maximal inhibition of gastric acid

secretion occurred 30 to 40 minutes after
IV injection of AH 19065 or cimetidine;
40mg AH 19065 showed a 73% reduction

of peptone stimulated gastric acid secre-
tion and an 86% reduction of pentagastrin
stimulated gastric acid secretion, 200mg
cimetidine inhibited 80% of the peptone
stimulated gastric acid secretions and 81 %
of the pentagastrin stimulated gastric acid
secretion.
We concluded that 40mg AH 19065

(1/7th of an equimolecular dose) inhibited
gastric acid secretion as much as 200mg
cimetidine. AH 19065 seemed to be a
stronger histamine H2-receptor antago-
nist.

(W18)
Intermittent treatment of duodenal ulcer
with cimetidine

K. D. BARDHAM (District General Hos-
pital, Rotherham) As an alternative to
maintenance treatment, the possible role
of intermittent treatment was investigated.

Patients with duodenal ulcer were
treated with short courses of cimetidine
only when they had a recurrence of sig-
nificant symptoms. Gastroscopy was done
in most attacks to confirm ulcer recurrence
and healing.
Between April 1976 and October 1978,

of 125 patients treated with cimetidine, 83
relapsed, 21 patients defaulted. After
further treatment, of the remaining 62
patients, 36 relapsed again. The pattern of
relapse for the group was similar on both
occasions. The cumulative probability of
relapse was, at < one month 9%; at <
three months 23 %; at < six months,
40%. Conversely, 60% were in remission
at six months, 48% at nine months, and
38% at 12 months. However, in indivi-
dual patients, there was no close relation
between the lengths of the first and second
remission periods. Consequently, one
remission period could not be used to
predict the future pattern of relapses and
remissions.
Most patients had only one or two

relapses a year, which were rapidly
terminated with cimetidine. Therefore,
till the long-term effectiveness of low dose
maintenance treatment with this drug is
established, intermittent treatment pro-
vides an adequate alternative for the
majority.

(W19)
Does cimetidine alter subsequent natural
history of duodenal ulcer?

W. J. F. FITZPATRICK, W. S. BLACKWOOD,
AND T. C. NORTHFELD (Norman Tanner

Gastroenterology Unit, St. James'Hospital,
and Department of Medicine, St. George's
Hospital Medical School, London) Bed-
time cimetidine reduces relapse rate of
DU' but it is not known whether it alters
the subsequent natural history. Forty-four
patients with endoscopically healed duo-
denal ulcers were given bedtime cimetidine
800mg. At six months endoscopic relapse
had occurred in 10 out of 44 (23 %),
compared with five out of 21 patients
(24 %) on the same regimen in our
previous double-blind trial", indicating
consistency of endoscopic criteria. Ulcer-
free patients were then randomly allo-
cated to bedtime cimetidine 400mg or
placebo. After six weeks' placebo another
eight out of 12 (66%) had relapsed, the
same as in the previous trial (16 out of 24;
66%). On bedtime cimetidine 400mg for
six weeks the relapse rate was 10 out of 15
(66 %), which was higher than on cime-
tidine 800mg during the previous six
months (23%, P<0-005) and during the
previous double-blind trial' (24 %, P<
0 025).
We conclude that cimetidine does not

alter the natural history of duodenal ulcer,
as the placebo relapse rate after six
months' treatment is similar to that after
six weeks' treatment; and that bedtime
cimetidine 400mg is less effective than
800mg in preventing relapse.

Reference
'Blackwood, W. S. Maudgal, D. P., and Northfield,

T. C. (1978). Prevention by bedtime cimetidine
of duodenal ulcer relapse. Lancet, 1, 626-627.

(W20)
Treatment of small bowel Crohn's disease
with an elemental diet (Vivonex)

R. F. A. LOGAN, J. GILLON, C. FERRINGTON,
AND ANNE FERGUSON (Gastro-Intestinal
Unit, Western General Hospital, Edin-
burgh) A previous study of an elemental
diet in inflammatory large bowel disease
showed no change in gastrointestinal
protein loss'. We have given Vivonex for
four to eight weeks to seven patients with
hypoalbuminaemia from jejunoileal
Crohn's disease and assessed gastrointes-
tinal protein loss with intravenous 51CrCi3
before and after treatment. Changes in
biochemistry and haematology, including
serum proteins, iron and iron binding
capacity were also measured.
The mean pretreatment protein loss was

equivalent to 190ml plasma cleared/day
(range 118-274ml/day); this fell in all
seven patients to a mean of 99 5 ml/day
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(range 42-211 ml/day), P<0-05 (Wilcoxon's
test).

All patients showed an improvement in
nutrition with weight gain and/or loss of
dependent oedema and an increased sense
of well-being. Total serum proteins
increased from a mean of 491Ig/l to a
mean of 59 0g/l, this increase occurring
mainly as the consequence of the mean
serum albumin rising from 20-3g/l to
30 0g/l. The iron binding capacity in-
creased from a mean of 40 ,tmol/l to 56-3
,umol/l. These changes were significant at
the 5% level with Wilcoxon's test. Small
and insignificant increases occurred in the
serum iron, serum IgG, haemoglobin, and
body weight.
The finding of a 47-5% reduction in

gastrointestinal protein loss suggests that
a Vivonex diet has some effect in small
bowel Crohn's disease besides the accep-
ted nutritional benefits2.

References
'Axelsson, C. K., and Jarnum, S. (1977). Influence

of an elemental diet on protein exudation in
chronic inflammatory bowel disease. Digestion,
16, 77-86.

2Goode, A., Hawkins, T., Fegetter, J. G. W., and
Johnston, I. D. A. (1976). Use of an e!emental
diet for long-term nutritional support in Crohn's
disease. Lancet, 1, 122-124.

(W21)
Oral vitamin D therapy in patients with
malabsorption

JULIET E. COMPSTON, L. W. L. HORTON, AND
B. CREAMER (Gastrointestinal Research
Unit, Rayne Institute and Department of
Surgical Pathology, St. Thomas' Hospital
London) Parenteral vitamin D therapy is
usually recommended for patients with
malabsorption and osteomalacia. In this
study the effects of oral vitamin D were
examined in 24 patients aged 33-80 years,
with osteomalacia and malabsorption
caused by jejunoileal bypass (13), intes-
tinal resection (five), primary biliary
cirrhosis (four) and partial gastrectomy
(two). Twenty-one patients were treated
with la-hydroxyvitamin D3 for four to 12
months (mean 7-8 months). Pre- and
post-treatment transiliac biopsies were
quantitatively assessed.

Post-treatment bone histology was
normal in 19 patients; the remaining five
failed to respond. In two of these (one
Crohn's disease, one postgastrectomy)
frequent vomiting may have been respon-
sible, whereas in the remaining three with
jejunoileal bypass biochemical improve-
ment after metronidazole and septrin

suggested that bacterial contamination of
the small intestine might contribute to
vitamin D resistance.

It is concluded that oral vitamin D
therapy is usually effective in patients
with malabsorption. Antibiotics may also
be indicated in some patients with
bacterial contamination of the intestine
who fail to respond. Treatment with
vitamin D metabolites or their analogues
has important practical advantages over
therapy with the parent vitamin which are
related to their short biological half-life
and narrow therapeutic dose range.

(W22)
Codeine or loperamide for ileostomy
diarrhoea? A clinical trial

R. F. G. J. KING, T. S. NORTON, AND G. L.
HILL (University Department of Surgery,
The General Infirmary at Leeds) Both
codeine phosphate (C) and loperamide
hydrochloride (L) have been shown to be
effective in reducing the faecal output
from established ileostomies but no formal
comparison of these treatments has been
made.
We have tested the effect of C (60mg

tds), L (4mg tds) and placebo in 12
patients with loose ileostomies in a double-
blind crossover study using each treat-
ment for a four day period.
The total weight of discharge, the fat

content and the total quantities of Na, K,
Mg, Ca, P04, and Cl lost in ileostomy
discharge were measured during each
study period; the patients recorded any
side effects to their treatment.

There was a significant (P<0 01) re-
duction in output with L (467±131
g/day) compared with the placebo period
(620±247 g/day). Although there was a
reduction of output with C (532±192
g/day), this was not statistically signi-
ficant. The ileostomy output of Na with L
was 49-4+18-5 mmol/day and with C it
was 62 5 ±24 4 mmol/day. That for L was
significantly less (P<0-025) than the Na
output with placebo (75-0±36*2 mmol/l),
although the outputs of K, Mg, Ca, and
P04 were all similar during the three
periods. Nausea and vomiting were
present in eight patients on C but only
in two patients on L.

It is concluded that L is more effective
than C and associated with less side-
effects when used to treat patients with
loose ileostomies.

(W23)
Prednisolone pharmacokinetics in chronic
active hepatitis: changing patterns during
chronic administration

A. R. TANNER, J. W. HALLIDAY, AND L. W.
POWELL (introduced by Professor Ralph
Wright) (Department of Medicine, Royal
Brisbane Hospital, Australia) Predni-
solone pharmacokinetics have been as-
sessed in patients with chronic active
hepatitis at three-month intervals during
chronic prednisolone therapy (20 mg/day).
Plasma prednisolone was measured by
specific radioimmunoassay. Measurements
derived were peak time (tmax), peak
plasma concentration (Cmax), elimination
half-life (TIB), area under plasma
concentration: time curve (AUC), and
volume of distribution (Vd). There were
no significant differences in tmax or TIB
at the various time intervals. However,
there was a significant reduction in both
Cmax and AUC, most of this change
occurring within the first 12 weeks of
therapy; Cmax at entry 232±20 ng/ml,
after 12 weeks 181±12 ng/ml, after 52
weeks 175±41 ng/ml; AUC at entry
1404±142ng-ml/h, after 12 weeks 962±
91 ngml/h, and after 52 weeks 861±147
ngml/h. We have demonstrated that both
protein binding of the drug and the elimi-
nation half-life remain unaltered. The
Vd has been calculated to be 84±6 litres
at entry, 114±8 litres at 12 weeks, and
114±18 litres after 52 weeks, and this
increase may account for the observed
changes. A practical implication of these
findings is that relapse during treatment
may reflect changing drug kinetics rather
than an alteration in the progress of the
disease.

(W24)
Treatment of HBsAg positive chronic
liver disease with adenine arabinoside

M. F. BASSENDINE, R. G. CHADWICK, J.
SALMERON, U. SHIPTON, H. C. THOMAS, AND
S. SHERLOCK (Royal Free Hospital, De-
partment of Medicine, London) Adenine
arabinoside (ARA-A), a purine nucleo-
side, has in vitro and in vivo activity
against DNA viruses. A randomised
controlled trial has been undertaken to
evaluate this drug in 24 patients with
HBsAg positive chronic liver disease.
Twelve patients were treated (six DNA

polymerase positive and HBeAg positive
(RIA); six DNA polymerase negative and
anti-HBe positive) with ARA-A (10-20
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mgkg/day intravenously for 10-21 days).
Twelve patients served as controls (six
HBeAg positive and six anti-HBe
positive) and follow-up was for six months.

In all six HBeAg positive patients,
ARA-A produced a fall in DNA poly-
merase during treatment. In three patients
DNA polymerase remained absent after
treatment and HBeAg became undetec-
table four to six months later. No loss of
DNA polymerase or HBeAg was ob-
served in the control patients. HBsAg
concentrations (measured by rocket im-
munoelectrophoresis) and aspartate tran-
saminase (AST) levels were significantly
lower (P<0-05) in the HBeAg positive
treated group compared with controls at
six months.

In the anti-HBe positive group, ARA-A
produced no significant change in HBsAg
concentrations or AST levels compared
with controls at six months.

In summary, ARA-A inhibited viral
DNA synthesis in six HBeAg positive
patients. When this effect persisted there
was a significant fall in HBsAg concen-
trations and loss of HBeAg. In anti-HBe
positive patients no beneficial effect of
ARA-A was demonstrated.

(W25)
Copper chelation therapy (d-penicillamine)
in intrahepatic cholestasis of childhood
(HCC)

J. EVANS, M. BOSS, L. NUTTALL, H. ZERPA,
AND S. SHERLOCK (Departments of Medi-
cine, Medical Physics and Histopathology,
Royal Free Hospital, London) IHCC is a
rare chronic non-immunological chole-
static syndrome. Markedly increased
hepatic copper concentrations may occur
and could contribute to continuing hepatic
necrosis. Penicillamine, apparently valu-
able in primary biliary cirrhosis (PBC),
might be beneficial in IHCC.

Seven children with IHCC and increased
hepatic copper concentrations 7-9 (2-7-
11 4) ILmol/g dry weight (median and
range) were given d-penicillamine (10mg/
kg/d) for two years. Treatment was
monitored by plasma bilirubin, aspartate
transaminase, alkaline phosphatase; plas-
ma copper, caeruloplasmin, immuno-
globulins, and Clq binding. Liver sections
were reviewed and hepatic copper con-
centrations measured after therapy.
No symptomatic improvement occur-

red. Penicillamine toxicity developed in
three patients, so that the drug was stopped
(thrombocytopenia) or the dosage reduced

(nausea; marked lassitude). Reductions of
hepatic copper concentration occurred in
six patients from 7 9 (2-7-11-4) sumol/g to
3-5 (0-6-16-5) ,umol/g but were not signi-
ficant. Normal values occurred in three
patients. Two of the seven patients died
and in one hepatic copper concentration
was normal. Aspartate transaminase
increased in seven (P<0-025), while other
tests including immunoglobulins were not
significantly altered. Hepatic histological
improvement did not occur.

In IHCC liver dysfunction continued
despite copper chelation. In IHCC in-
creased concentrations of copper appear
to be relatively non-toxic to the hepato-
cyte. The penicillamine effect in PBC may
be independent of copper chelation.

(W26)
Prospective controlled clinical trial of
injection sclerotherapy in cirrhotic patients
with recent variceal haemorrhage

A. W. CLARK, K. J. MITCHELL, B. MC-

DOUGALL, D. A. B. SILK, J. L. DAWSON, AND
ROGER WILLIAMS (The Liver Unit, King's
College Hospital and Medical School,
London) Few, if any, of the operative
techniques have been shown significantly
to prolong survival of cirrhotic patients
who have bled from oesophageal varices
and this has led to the development of
more conservative approaches to manage-
ment. Our initial experiences of oesopha-
geal sclerotherapy were promising and we
have now carried out a prospective
controlled trial of this technique.
Over a 20 month period 33 patients

with cirrhosis, all of whom had an
endoscopically proven variceal haemorr-
hage which was successfully controlled by
medical therapy, were randomly allocated
to the treatment (17) or control (16)
group. Variceal injections (up to 5 ml
ethanolamine oleate/varix) were given
using an Olympus GIF-K endoscope with
a flexible outer sheath at intervals of three
to four weeks until the varices were too
small to inject.

Survival at one year was greater for
patients in the treatment group (86%/)
than in the control group (47%; P<0-05,
log rank sum test), with percentage
withdrawal (because of death or bleeding)
of 9% in the treatment group and 56% in
the controls (P<0-05).
We conclude from the findings that

injection sclerotherapy has a role to play
in the management of patients who have
bled from oesophageal varices.

IMMUNOLOGY
W27-W40

(W27)
Autoantibodies to gastrin-producing (G-)
cells in antral (type B) chronic gastritis

G. F. BOTTAZZO, C. VANDELLI, D.
DONIACH, AND R. FRANCHESCHI (intro-
duced by R. Harvey) (Department ofIm-
munology, Middlesex Hospital Medical
School, London, and Department of
Gastroenterology, Ospedale Maggiore Piz-
zardi, Bologna, Italy). A distinction has
been made recently between fundal (type
A) gastritis and antral (type B) chronic
gastritis'. The 'primary' autoimmune
nature of Addisonian pernicious anaemia
associated with fundal gastritis is recog-
nised. Antral gastritis was attributed to
secondary effects from peptic ulcer
disease, cancer, and direct action of ex-
ternal irritants, but was not thought to
involve autoimmune phenomena. We are
now able to present data supporting the
concept of an autoimmune variant of
type B gastritis. Serum autoantibodies
reacting exclusively with gastrin secreting
(G-) cells of human antrum have been
detected by an indirect immunofluorescent
technique in eight patients with histologi-
cal evidence of antral gastritis and low
gastritis secretion. These antibodies were
characterised by a double fluorochrome
technique (fluorescein and rhodamine)
which established identity of the G-cells
when the section was stained with positive
patient serum and rabbit gastrin anti-
serum, and diversity when rabbit somato-
statin or pepsinogen II antisera were
applied respectively. The G-cell antibodies
were of IgG class, showed complement-
fixing ability, and were of low titre.
Follow-up studies carried out one to two
years later confirmed the persistence of
the G-cell antibodies despite sympto-
matic treatment of the gastritis.

Reference
'Strickland, R. G., Mackay, and I. R. (1973). A

reappraisal of the nature and significance of
chronic atrophic gastritis. American Journal of
Digestive Diseases, 18, 426-453.

(W28)
Clq binding and multisystem involvement
in primary biliary cirrhosis

R. E. COWAN, M. J. TONG, AND T. B.
REYNOLDS (Liver Unit, Department of
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Medicine, University of Southern Cali-
fornia School of Medicine, Los Angeles,
California, USA) It has been suggested
that extrahepatic diseases in association
with primary biliary cirrhosis (PBC) re-
sult from spillover of large immune com-
plexes into the systemic circulation'. To
study this proposal 38 cases of PBC were
surveyed for multisystem involvement and,
in 19 of these patients to date, immune
complexes have been detected by assaying
Clq binding.

Sjogren's syndrome was found in 53 %
(17 of 32) by Schirmer's test, arthropathy
in 26% (nine of 34), all Latex test positive,
CRST (complete or incomplete) in 21 %
(eight of 38), with Raynaud's phenomenon
alone in another 11 % (four in 38), sclero-
derma in 18% (seven of 38), and hypo-
thyroidism in 14% (five of 35), all with
high serum titres of anti-thyroid anti-
bodies. Renal tubular acidosis was overt
in one patient and present in 10 of 15
others who were given an oral ammonium
chloride load.
Mean Clq binding was 14-1 % (range:

6 9-67 6%) with values of >10% in seven
and >20% in three patients. Individual
values in these three were 21-7, 35 0, and
67-6 %, all of which are markedly ab-
normal, but only the third had multi-
system disease, while 50% of the patients
with Clq binding <20% and 42% with
binding <10% had extrahepatic mani-
festations.
These findings suggest that, although

multisystem involvement is frequent with
PBC, there is poor correlation with the
level of Clq binding of the patient's serum.

Reference
'Thomas, H. C., Potter, B. J., and Sherlock, S.

(1977). Is primary biliary cirrhosis an immune
complex disease? Lancet, 2, 1261.

(W29)
Hepatocyte surface immunoglobulins and
liver cell damage in chronic active hepatitis

D. VERGANI, G. MIELI-VERGANI, B. PORT-

MANN, D. E. H. TEE, A. L. W. F. EDDLESTON,
AND ROGER WILLIAMS (The Liver Unit
and Department of Immunology, King's
College Hospital and Medical School,
London) Surface immunoglobulins have
been detected on hepatocytes isolated
from patients with chronic active hepatitis
(CAH) but the role of these antibodies in
the production of liver damage is not
clear. In this study hepatocytes from
patients with CAH were incubated with
lymphocytes from normal individuals to

determine whether immunoglobulin-
coated liver cells are susceptible to damage
by lymphocytes.
Immunoglobulins were detected on

hepatocytes by direct immunofluores-
cence in 12 of 13 patients with CAH, the
fluorescence being distributed in a granu-
lar pattern in both HBsAg positive and
negative cases. The percentage of cells
carrying immunoglobulins was highest in
patients with active disease on histological
assessment, immunoglobulins being de-
tected on more than 30% of hepatocytes
in all six patients with active biopsies, but
only in one out of seven patients without
histological activity, all of whom were on
immunosuppressive drugs (P=0-004).
Normal hepatocytes showed increased
cytotoxicity for the hepatocytes in six of
the seven cases where more than 300% of
the liver cells carried immunoglobulins
but in only one of the six with only a few
fluorescent hepatocytes.

This study shows that immunoglobulin-
coated hepatocytes from patients with
CAH are susceptible to lymphocyte-
mediated damage and this could be the
mechanism for liver damage in vivo.

(W30)
Opsonic function and its relation to im-
munoglobulin concentrations in chronic
liver disease

L. E. MUNOZ, H. C. THOMAS, AND S. SHER-
LOCK (Royal Free Hospital, Academic
Department of Medicine, London) In-
creased susceptibility of patients with
chronic liver disease to infection is well
established. We have studied the capacity
of sera from such patients to support
phagocytosis of the yeast, Brewer's
Saccharomyces cerevisae, by normal poly-
morphs. The opsonic index, which is the
average number of ingested yeast par-
ticles, in 16 normal controls was 4-7±1-3
(mean+1 SD). Ten patients with HBsAg
positive chronic active liver disease
(CALD) and 26 patients with alcohol in-
duced liver disease (ALD) showed de-
creased values (2-4 ± 2-0 p> 0-01; 3 0± 2-0
P<0-001 respectively). Eight patients with
HBsAg negative CALD showed normal
values (4-0±1-7).

Increased concentrations of IgG, IgA,
IgM, and IgE were found in the three
groups of CLD studied. IgA has been
shown to cause inhibition of chemotaxis
and bactericidal activity of polymor-
phonuclear cells1. There was an inverse
correlation between IgA concentrations

and opsonic index only in patients with
ALD. The addition of serum from ALD
patients to normal serum resulted in in-
hibition of the opsonic index only when
patients' sera had high IgA concentration.

In conclusion: the capacity of serum to
opsonise yeasts for phagocytosis is de-
creased in patients with HBsAg positive
CALD and ALD. This defect is correlated
with the presence of increased serum IgA
concentrations in the latter.

Reference
'Van Epps, D. E., Reed, K., and Williams, R.

(1978). Cellular Immunology, 36, 363-375.

(W31)
Circulating and hepatic immune com-
plexes in primary biliary cirrhosis

E. PENNER, B. ALBINI, M. WEISER, AND F.
MILGROM (introduced by A. L. W. F.
Eddleston) (Department of Gastroenter-
ology, University of Vienna, and Depart-
ments of Microbiology and Gastro-
enterology, State University of New York
at Buffalo, USA) Previous studies have
shown a high incidence of circulating im-
mune complexes in primary biliary cirr-
hosis. Little information was available
however, concerning the immunoglobulin
class of the antibody involved in immune
complex formation and about the de-
position of immune complexes in the
liver. Therefore we studied sera and liver
biopsy specimens of patients suffering
from PBC for the presence of immune
complexes. Controls consisted of sera of
normal individuals and histologically nor-
mal liver biopsies. Circulating comple-
ment-fixing immune complexes were de-
tected by means of Raji-cell membrane
immunofluorescence test, IgG-containing
immune complex deposits were detected
by the anti-antibody absorption test. Cir-
culating immune complexes composed of
IgG and/or IgM were found in sera of 11
of 15 patients (72 %), but in only one of
40 sera from normal individuals (25 %).
Moreover, hepatic deposition of IgG-
containing immune complexes was ob-
served in two of four PBC biopsy speci-
mens (500%) but in none of five normal
livers. These data suggest that both cir-
culating and hepatic IgG and/or IgM-
containing immune complexes frequently
occur in PBC and that their presence
might be of importance in the pathogenesis
of this disease.
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(W32)
Effects of protein restriction on antigen
handling by the gut

E. T. SWARBRICK, S. NAIK, P. J. KUMAR, AND

C. R. STOKES (Department of Gastro-
enterology, St. Bartholomew's Hospital,
and Department of Immunology, Institute
of Child Health, London) Protein mal-
nutrition affects the gastrointestinal and
immune systems. Raised levels of antifood
antibodies found in patients with protein
malnutrition may result from increased
antigen uptake across damaged mucosa.
We have examined, in mice, the effects of
normal (15% protein) and low protein
(4%) diets on antigen handling by the gut.

Protein restriction caused over 20%
weight loss within three weeks, despite in-
creased caloric intake of 50 %. No changes
developed in jejunal morphology.

Animals maintained on 4% protein
diets for three weeks showed no increased
absorption of antigenic ovalbumin after
intragastric administration, compared
with controls. No circulating antibodies
to ovalbumin were found in animals fed
the antigen throughout three weeks'
protein restriction.
Animals develop specific systemic im-

mune tolerance to ingested protein anti-
gens in that they have a lower antibody
response than controls when immunised
with them parenterally. Animals fed oval-
bumin during protein restriction had sig-
nificantly less antibody after subsequent
parenteral immunisation with ovalbumin
than animals fed ovalbumin on a normal
diet.
These results suggest that protein re-

striction permits induction of more pro-
found tolerance by antigen feeding than
normal, while not damaging the mucosa
or increasing antigen absorption. This
may be an effect of protein restriction on
different populations of lymphocytes.

(W33)
Morphology and cellular kinetics of epi-
thelial lymphocytes in coeliac disease-
a reappraisal of the jejunal lesion

M. N. MARSH (University Department of
Medicine, Hope Hospital, Salford) 1[m
sections of jejunal biopsies from 10 con-
trols and five coeliac patients (pre- and
post-treatment) were examined.

Diameters of 103 epithelial lymphocytes
were measured per specimen. Epithelial
lymphocytes were significantly larger in
untreated specimens compared with post-

treatment specimens (paired t test: P<
0-001); there was no significant difference
between treated and control groups.
The density of epithelial lymphocytes

overlying 125 ±m2 area of muscularis mu-
cosae was determined. Values in untreated
patients were significantly reduced com-
pared with treated patients (paired t test:
P<0-02); after treatment, lymphocyte
densities increased and now differed in-
significantly from controls.
The 'flux ratio' (ratio of lymphocyte

density to total lymphocytes transmigrat-
ing through basement membrane with
reference to unit area of muscularis mu-
cosae) was significantly greater in un-
treated than treated patients (paired t test:
P<0-005), thus indicating more rapid
passage of lymphocytes through the epi-
thelium: control ratios differed insig-
nificantly from treated coeliacs.

Mitotic indices were determined before
and during periods (up to four hours) of
colchicine-arrest. The mitotic activity of
lymphocytes was considerably enhanced
in untreated patients, compared with
post-treatment values or controls.

Thus, coeliac epithelium contains sig-
nificantly fewer, but larger, lymphocytes
whose rates of mitosis and of migration,
between epithelium and lamina propria,
are considerably increased. The observed
differences were reversed by gluten
restiiction.

(W34)
Buccal mucosa in coeliac disease

I. COBDEN, G. SCOTT, AND P. V. HARRISON
(introduced by A. T. R. Axon) (Gastro-
enterology Unit, and' Departments of Im-
munology and Dermatology, Leeds General
Infirmary) The cutaneous deposition of
IgA is detectable in most patients with
dermatitis herpetiformis (DH), but not in
coeliac disease (CD)'. Since oral lesions
may occur in both conditions, and positive
immunofluoresence has been recorded in
uninvolved buccal mucosa in DH2, we
decided to investigate a group of coeliac
patients without DH.
Ten patients with CD and seven with

DH (two of whom were known to have a
gluten-sensitive enteropathy) were studied.
A 4mm punch biopsy was taken from ap-
parently normal buccal mucosa, and
examined in a standard manner3 for
IgG, IgM, IgA, and C3 fluorescence.
Nine out of 10 patients with CD had

negative immunofluorescent findings, the
other showing weak C3 fluorescence only.

In contrast, all DH patients showed a
microgranular pattern for IgA and C3,
particularly in papillary tip%. One patient,
with a typical IgA and IgM fluorescence
in a skin biopsy, had no changes in buccal
mucosa; a repeat skin biopsy proved
negative.
We conclude that the buccal mucosa in

both CD and DH generally behaves in a
similar manner to the skin, but that, in
equivocal cases, examination of both
tissues may lead to fewer false-positive
diagnoses of DH being made.

References
'Karisson, I. J., Dahl, M. G. C., and Marks, J. M.

(1978). Absence of cutaneous IgA in coeliac
disease without dermatitis herpetiformis. British
Journal of Dermatology, 99, 621-625.

2Fraser, N. G., Ker, N. W., and Donald, D. (1973).
Oral lesions in dermatitis herpetiformis. British
Journal of Dermatology, 89, 439-450.

'Lai, A., Fat, R. F. M., Cormane, L. H., and
van Furth, R. (1973). An immunohistopatho-
logical study on the synthesis of immunoglobu-
lins and complement in normal and pathological
skin and the adjacent mucous membranes.
British Journal ofDermatology, 90, 123-136.

(W35)
Incidence of immune complexes by the
polyethylene glycol precipitation-comple-
ment test (PEG-CC) in coeliac disease and
inflammatory bowel disease

P. J. CICLITIRA*, G. D. HARKISS, J. 0.
HUNTER (Departments of Clinical Im-
munology and Medical Gastroenterology,
Addenbrooke's Hospital, Canbridge) Pre-
viously high levels of immune complexes
have been found in adult coeliac disease
and inflammatory bowel disease1l2 sug-
gesting that they may play a primary role
in the pathogenesis of these conditions.
An assay for immune complexes, the

polyethylene glycol precipitation comple-
ment consumption assay, is described3.
Immune complexes are isolated from
serum by precipitation in 2-5% poly-
ethylene glycol and measured by their
ability to fix complement using a sensitive
kinetic assay for total haemolytic comple-
ment. The test can detect aggregated IgG
in serum concentrations around 60,ug/ml.
With the use of DNA-anti DNA and
ovalbumen-antiovalbumen immune com-
plexes prepared in vitro, antigen concen-
trations less than 05,ug/ml can be detected.
Of patients tested, seven out of 51

patients with ulcerative colitis (14 %), two
out of 41 Crohn's disease patients (5%),
and six out of 25 coeliacs (24%) gave a
positive response. All the coeliacs were on
a gluten free diet. The results of all three
groups do not show a significantly higher
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value at the 5% level than controls using
the Mann Whitney ranking test. As this
assay is thodght to be more specific
than those hitherto described, it seems
unlikely that immune complexes play a
primary role in the pathogenesis of these
conditions.
References
'Doe, W. F., Booth, C. C., and Brown, D. L. (1973).

Evidence for complement-binding immune com-
plexes in adult coeliac disease. Crohn's disease
and ulcerative colitis. Lancet, 1, 402-403.

'Mohammed, I., Holborow, E. J., Fry, L., Thomp-
son, B. R., Hoffbrand, A. V., and Stewart, J. S.
(1976). Multiple immune complexes and hypo-
complementaemia in dermatitis herpetiformis
and coeliac disease. Lancet, 2, 487-490.

'Harkiss, G. D., and Brown, D. L. (1979). Detection
of immune complexes by a new assay, the
polyethylene glycol precipitation-complement
consumption test (PEG-CC). Clinical and
Experimental Immunology, 36, 117-129.

*Drummond Nutritional Research Fellow, 1977-80.

(W36)
Is there an immunological defect in tropical
sprue?

I. N. ROSS, M. JACOB, AND V. I. MATHAN
(sponsored by P. Asquith) (Wellcome
Research Unit, Christian Medical College
and Hospital, Vellore, Tamil Nadi, India)
Significant immunological abnormalities
have been described in coeliac disease
which, in part, explain the pathogenesis
of this condition. We have therefore
investigated immunological function in
tropical sprue, a primary malabsorption
syndrome confined to the tropics. Indices
of humoral immunity showed significantly
raised levels of serum IgG, but normal
levels of IgA, IgD, IgE, and IgM. There
was no evidence of complement consump-
tion, patients with tropical sprue having
normal serum C3 and raised C4 levels.
Serum orosomucoid levels were also
significantly raised. Reticulin, smooth
muscle, and mitochondrial antibodies
and antinuclear factor were not found in
any patient; the prevalence of gastric
parietal cell antibody was, however,
increased. The production of functional
antibody as measured by Escherichia coli
and Rota virus antibodies appeared to be
normal.

Cellular immune function showed a
significant increase in small intestinal in-
traepithelial lymphocytes in both the villi
and the crypts compared with normal
subjects, while there was evidence of a
peripheral blood lymphocytopaenia, with
reduced T lymphocytes but normal num-
bers of B lymphocytes. Lymphocyte trans-
formation was normal.

These results suggest that, while there
is no primary immunological defect in
tropical sprue, there is an alteration in
immunological function the significance
of which is as yet unknown.

(W37)
Loss of suppressor cell activity in intestinal
lymphocytes from patients with Crohn's
disease

R. GOODACRE, AND J. BIENENSTOCK (De-
partments of Medicine and Pathology,
McMaster University Medical Centre,
Hamilton, Ontario, Canada (introduced
by R. V. Heatley) Immune mechanisms
are considered to be important in the
pathogenesis of Crohn's disease (CD).
Circulating immune reactivity, whether
humoral or cell mediated, may not re-
flect events at mucosal surfaces. Therefore,
the authors have developed a technique
for the isolation of lymphocytes from the
human intestinal tract'. The intestinal
lymphocyte (IL) population consists of
approximately 40% T lymphocytes, 22%
of cells containing cytoplasmic immuno-
fluorescence, and 10% macrophages. The
functional activities of the IL population
from CD patients and non-CD patients
have been further characterised.
The maximal response of IL to PHA-P,

whether isolated from CD or non-CD
patients, was found at day five, whereas
the maximal response of peripheral blood
lymphocytes was found on day three. The
response of IL from CD patients was
significantly greater at both three and five
days than the response of IL from non-CD
patients. This response was not due to an
increased number of T lymphocytes in
IL from CD.

Suppressor cell activity in the IL was
determined by co-culturing PBL with
autologous mitomycin C treated IL in
the presence of PHA-P. Significant sup-
pression (>45 %) was found in seven out
of 10 experiments with IL from non-CD
patients. However, no significant sup-
pression was found in five out of five
experiments with IL from CD patients
(three small bowel CD, two colonic CD).

Altered immune reactivity in association
with reduced suppressor cell activity is
found at the mucosal level in CD.

Reference
'Goodacre, R. L., et al. (1979). Morphological and

functional characteristics of human intestinal
lymphoid cells isolated by a mechanical tech-
nique. Gastroenterology, 76, 300-308.

(W38)
Further evidence for an immunoregulatory
defect in inflammatory bowel disease (IBD)

R. M. M. VICTORINO AND H. J. F. HODGSON
(Department of Medicine, Royal Post-
graduate Medical School and Hammer-
smith Hospital, London) Suppressor cells
modulate immune responses: lack of sup-
pression can lead to expression of immune
responses against self. Peripheral lym-
phocytes in IBD do not show normal
development of suppressor activity when
exposed to concanavalin-A during disease
relapse'. We have further investigated
this immunoregulatory defect in IBD.

Spontaneous, short-lived suppressor
cell activity (SSCA) was assessed in 25
patients (eight ulcerative colitis, 17
Crohn's disease). SSCA was measured as
the ratio of 3H-thymidine incorporated
by peripheral lymphocytes preincubated
for 24 hours before mitogen stimulation
(during which SSCA is lost) to that incor-
porated by cultures stimulated imme-
diately (SSCA present)2. In 20 controls
24 hours preincubation resulted in an in-
crease of 3H-thymidine incorporation by
2 94t 18 SEM. In IBD the increase was
much less (1I78 ± 18) indicatingdiminished
suppressor cell activity (P<0'01). Patients
with inactive IBD showed normal SSCA
(2 64+ 58). In 10 patients, Con-A induced
suppression was measured simultaneously.
This correlated with SSCA, both tests
showing loss of suppressor activity in re-
lapse (r=0-705, P<0-01). Circulating Ty
cells, a T-cell subpopulation with im-
munosuppressive properties3, were coun-
ted, but patients did not differ from
controls.
Although numbers of Ty cells were

normal, two separate tests of suppressor
cell function indicate dimished activity.
This functional defect may permit immune
damage to the gut.
References
'Hodgson, H. J. F., Wands, J. R., and Isselbacher,

K. J. (1978). Decreased suppressor cell activity
in inflammatory bowel disease. Clinical and
Expe'imental Immunology, 32, 451.

'Bresnihan, B., and Jasin, H. E. (1977). Suppressor
function of peripheral blood mononuclear cells
in normal individuals and patients with systemic
erythematosus. Journal of Clinical Investigation,
54, 106.

'Moretta, L., Webb, S. R., Grossi, C. E., Lydyard,
P. M., and Cooper, M. D. (1977). Functional
analysis of two human T-cell subpopulations.
Journal ofExperimental Medicine, 146, 184.

(W39)
Intestinal luminal lymphoid cells

R. V. HEATLEY, D. P. SINGAL, AND J.
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BIENENSTOCK (Departments of Medicine
and Pathology, McMaster University
Medical Centre, Hamilton, Ontario,
Canada) In inflammatory conditions of
the gastrointestinal tract, lymphoid cells
are not infrequently identified in the
faeces. The origin, fate, and role of these
cells is uncertain. We are currently investi-
gating the nature and functional charac-
teristics of luminal lymphoid cells in the
intestine of the rabbit.

In the normal animal, lymphocytes can
be identified on the luminal epithelial
aspects of Peyer's patches and the appen-
dix by scanning and transmission electron
microscopy. Irrigation of the appendiceal
lumen yields large numbers of lymphoid
cells (12- 25 8x 106, mean==8-5x
106, n=28), mainly lymphocytes (80-90%)
and macrophages (10-15 %). The majority
of cells appear viable (>90%) as assessed
by exclusion of trypan blue dye and mor-
phology by light and electron microscopic
examination. Functional characteristics
(mitogen and mixed lymphocyte culture
reaction responsiveness, and T- and B-cell
numbers) of these cells appear to be
similar to lymphoid cells obtained from
gut associated lymphoid tissue.

This evidence suggests that migration
of lymphoid cells may normally occur
into the lumen of the intestine in healthy
animals as has been observed in the
bronchial tree. These mucosal surfaces
may therefore be important sites of
lymphocyte traffic.

(W40)
Serum inhibitors of leucocyte chemotaxis
in Crohn's disease and ulcerative colitis

J. M. RHODES AND D. P. JEWELL (Royal Free
Hospital, London) In Crohn's disease
(CD) there is impaired neutrophil chemo-
taxis into skin windows containing the
patient's serum'. This may be due to serum
factors as the cells move normally towards
casein in vitro2.

Sera from 20 patients with CD, 20
patients with ulcerative colitis (UC), and
20 normal subjects have been tested for
(1) anti-chemotactic factor activity and
(2) cell-directed inhibitors of chemotaxis.
Neutrophils and monocytes were obtained
from normal blood by dextran sedimen-
tation and density-gradient centrifugation
and chemotaxed through millipore filters.
Chemotaxis was quantified by measuring
the distance moved by the leading cell
front. Anti-chemotactic factor activity
was detected using 1/10 normal serum as

chemotactant to which 1/10 test serum
was added. Cell-directed inhibitors were
detected by incubating cells with normal
or test sera for one hour before chemotaxis
towards casein.
CD but not UC sera showed anti-

chemotactic factor activity for neutrophils
(P<0-05) which correlated with disease
activity. Neither CD nor UC sera showed
anti-chemotactic activity for monocytes.
However, both UC and CD sera caused
significant cell-directed inhibition of
monocyte chemotaxis (P<0-05) and UC
sera caused cell-directed inhibition of
neutrophil chemotaxis (P<0-05).
Serum in Crohn's disease and ulcerative

colitis contains chemotaxis inhibitors.
This may explain the results of the skin-
window experiments and possibly relates
to the pathogenesis of mucosal inflam-
mation.

References
2Segal, A. W., and Loewi, E. (1976). Neutrophil

dysfunction in Crohn's disease. Lancet, 2,
219-221.

2Rhodes, J. M., and Jewell, D. P. (1979). White cell
chemotaxis in Crohn's disease and ulcerative
colitis. Gut. 20. A436.

HORMONES/PHARMACOLOGY
W41-54

(W41)
Is CCK trophic to small bowel and/or
pancreas?: a study in rats during exclusive
parenteral nutrition (EPN)

R. S. BREUER, D. E. HATOFF, C. HUGHES, AND
R. H. DOWLING (Gastroenterology Unit,
Department of Medicine, Guy's Hospital
and Medical School, London, and Depart-
ment of Child Health, University of
Leicester) Luminal nutrition, pancreatic
secretions and some hormones are trophic
to the intestine: all could influence the
small bowel mucosal hypoplasia seen
during EPN', which is prevented with
intravenous CCK+secretin in dogs2, but
not with low-dose CCK-octapeptide alone
(4 t.g kg BW-1 day-') in rats3. We therefore
studied the effect of high-dose CCK-OP
(40 I±g kg BW-1 day-) on jejunal and ileal
quantitative histology, mucosal wet
weight, protein and DNA, pancreatic
weight and 'function' (intestinal lumen
trypsin and amylase content) in three
groups of rats: (1) orally-fed controls with
IV saline (n= 6), (2) seven days EPN alone

(n=6), (3) EPN+high-dose CCK-OP
(n=5).

Results showed that jejunal mucosal
weight fell from 435+SEM 15 mg/10 cm
in controls to 246±10 (EPN alone;
P<0-01) and 245+10 (EPN+CCK-OP),
with corresponding changes in DNA and
protein. There were similar (30-40%)
decreases in ileal mucosal mass, again
unaffected by high-dose CCK. EPN pro-
duced pancreatic hypoplasia, its weight
falling from 471 ±20 mg/100 g BW in
controls to 402+17 (EPN alone; P<0-05).
Although high-dose CCK-OP markedly
stimulated pancreatic growth (722+39;
P<0-01), the amylase content of small
bowel washings fell from 1295+122 to
406+71 (EPN alone; P<0-01) and 68±
26 IU (EPN+CCK-OP; P<0-01). Cor-
responding results for trypsin were 226+
14, 111+14 (P<0 01) and 101±17
,uequiv/min.
We concluded that (1) EPN leads to

both intestinal and pancreatic hypoplasia,
(2) high-dose CCK-OP does not prevent
the intestinal changes, but (3) causes pan-
creatic hyperplasia with 'hypofunction'
(reduced intestinal amylase content).
References
'Hughes, C., Sabin, E., and Dowling, R. H. (1977).

European Journal of Clinical Investigation, 7,
230-231 (Abstr.).

'Hughes, C., Bates, T., and Dowling, R. H. (1978).
Gastroenterology, 75, 34-41.

3Hughes, C., Prince, A., and Dowling, R. H. (1977).
Gut, 18, A945.

(W42)
Excessive release of glucagon-like peptides
in post-vagotomy diarrhoea

G. BLAKE, K. D. BUCHANAN, AND S. T. D.
MCKELVEY Departments of Surgery and
Medicine, The Queen's University of
Belfast) The gastrointestinal hormone
response (in particular 'enteroglucagon')
has been studied previously in provoked
dumping' but not in post-vagotomy
diarrhoea. We have therefore examined
possible hormonal mechanisms in this
condition.
The hormonal response to a provocative

meal was measured in 11 normal subjects,
11 asymptomatic vagotomy and drainage
patients, and in 13 patients with post-
vagotomy diarrhoea. In our glucagon
radioimmunoassay system, N-terminal
reactive glucagon-like immunoreactivity
(N-GLI) measures all known species of
GLI originating from both pancreas and
gut, whereas C-terminal reactive GLI
(C-GLI) is more specific for pancreatic
glucagon.
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The most pronounced changes occurred
in N-GLI, the peak levels in the groups
being significantly different from each
other (analysis of variance P<001):
means (30 minutes after ingestion): post-
vagotomy diarrhoea group: 673-9 ng/l:
asymptomatic vagotomy group: 340 0
ng/l: normal subjects 97 5 ng/l.

Similar patterns, although with lower
levels, were seen in C-GLI, insulin, and
secretin. No differences among the groups
were noted in vasoactive intestinal poly-
peptide and gastrin.
Although the physiological function of

glucagon-like peptides in the gut is un-
known, they are considered to have a
'braking' function2. Many of the above
changes are probably a result of rapid
gastric emptying and transit. However,
the GLI response may be a compensatory
mechanism attempting to decelerate this
hyperdynamic state.

References
'Bloom, S. R., Royston, C. M. S., and Thompson,

J. P. S. (1972). Enteroglucagon release in the
dumping syndrome. Lancet, 2, 789-791.

'Chowdhury, A. R., and Lorber, S. H. (1977).
Effects of glucagon and secretin on food- or
morphine-induced motor activity of the distal
colon, rectum and anal sphincter. American
Journal of Digestive Diseases, 22, 775-780.

(W43)
Cholecystokinin metabolism in chronic
renal failure

A. EDERLE, I. VANTINI, G. CAVALLINI, L.
BENINI, W. PIUBELLO, L. A. SCURO, JANE
OLIVER, AND R. F. HARVEY (Clinica
Medica III, University of Padua, Verona,
and Department ofMedicine, Bristol Royal
Infirmary) Abnormal pancreatic func-
tion appears to be common in patients
with chronic renal failure, but its mecha-
nism is unknown. As the kidney is be-
lieved to play a major role in the metabo-
lism of some gastrointestinal hormones-
for example, gastrin-abnormalities in
the plasma levels of hormones acting on
the pancreas-for example, secretin
cholecystokinin-might be expected in
patients with renal disease. The aim of
this study, therefore, was to investigate
the metabolism of cholecystokinin (CCK)
in patients with chronic renal failure.
Ten patients with moderately severe

chronic renal failure and 10 healthy sub-
jects each received an infusion of two Ivy
units of exogenous porcine CCK per
kg-hour for 60 minutes. Blood samples
were taken at intervals for CCK estimation
by radioimmunoassay. Fasting serum

CCK levels were significantly higher in
patients than in controls (426±401
pg/ml vs. 57±51 pg/ml, P<001). Higher
plateau levels of CCK were reached in
the patients, and the halflife of the hor-
mone in the blood was significantly pro-
longed (5-45±2-99 min vs. 3-18±129
min, P<0-05).
We concluded that patients with chronic

renal disease remove CCK abnormally
slowly from the circulation, which may
contribute to the raised fasting serum
CCK levels found in such patients. These
findings suggest that the kidneys play an
important role in CCK metabolism.

(W44)
Stimulation of human colonic activity by
motilin

J. A. RENNIE, N. D. CHRISTOFIDES, S. R.
BLOOM, AND A. G. JOHNSON (Department
of Surgery, Charing Cross Hospital, and
Royal Postgraduate Medical School,
London) Motilin speeds gastric emptying
and initiates the small intestinal migratory
myoelectric complex', but its role in the
control of colonic motility is uncertain.
In vitro studies have shown a direct effect
of motilin on colonic muscle2, and
motilin might be postulated as one of the
humoral agents involved in the gastrocolic
reflex.

Eight healthy volunteers were investi-
gated. Electrodes were placed at 15 and
25 cm from the anal verge, and pressure
and electrical changes continuously re-
corded. After a 30 minute control saline
infusion, natural porcine motilin was
infused intravenously at 016 pmol/kg/min
for 30 minutes, achieving plasma levels
similar to those recorded post prandially3.
Finally, a 30 minute control saline infusion
was administered.
Plasma motilin levels were estimated by

radioimmunoassay (mean basal 20±6-4
pmol/l, mean peak 62 ±13 pmol/1). During
motilin infusion six subjects showed
significant increases in the electrical line
integral, the area under the pressure
tracing and motility index (mean ampli-
tude x % duration), one showed minimal
response and one showed no increase on
high basal activity. Maximal myoelec-
trical and pressure changes correlated
with peak motilin levels achieved.
We conclude that motilin at physio-

logical levels can stimulate human colonic
motility and may be a factor in the control
of the gastrocolic reflex.

References
Iltoh, Z., Aizawa, I., Takeuchi, S., and Couch, E. F.

(1975). Hunger contractions and motilin, p. 48.
Proceedings of the 5th International Symposium
on Gastrointestinal Motility.

'Strunz, U., Domschke, W., Mitznegg, P.
Domschke, S., Schubert, E., Wunscb, E.,
Jaeger, E., and Demling, L. (1975). Analysis of
the effects of 1 3-nle-motilin on the rabbit,
guinea pig, rat and human alimentary tract
in vitro. Gastroenterology, 68, 1485.

3Christofides, N. D., Bloom, S. R., Besterman,
H. S., Adrian, T. E., and Ghatei, M. A. (1979).
Release of motilin by oral and intravenous
nutrients in man. Gut, 20, 102-106.

(W45)
Motilin regulation of interdigestive activity
in the transplanted proximal stomach

P. A. THOMAS, K. A. KELLY, AND V. L. W.
Go (introduced by S. F. Phillips) (Depart-
ment of Surgery and Gastroenterology
Unit, Mayo Medical School, Rochester,
Minnesota, USA) The aim of this study
was to determine whether the frequency
of interdigestive motor cycles (MC) in the
canine proximal stomach could be regu-
lated by hormones. In four dogs, an
autotransplanted pouch of gastric fundus
was constructed, using microvascular
techniques, and serosal electrodes attached
to the intact stomach and duodenum.
Intravenous infusions of motilin (0-6
mg/kg body weight/hour) speeded MC in
the transplanted pouch and the electrical
cycles (IDMEC) in the stomach and
duodenum by 30 %. The increased fre-
quency of IDMEC resulted from a
decrease in duration of the quiescent
phase (phase 1). However, the interval
between the end of MC in the pouch and
the end of phase III IDMEC in the
duodenum was unchanged by motilin
(control mean 3-7±0t5; motilin, mean
4-2+0-8 min).

In control experiments without motilin
infusion the motilin concentration in the
plasma during phase III IDMEC (overall
mean 385 pg/ml) was greater in each dog
(P<0-01) than the concentration during
phase I (overall mean, 256 pg/ml).
We conclude that hormones can regu-

late the frequency of MC by a direct
effect on the extrinsically denervated
proximal stomach, and our findings are
consistent with the hypothesis that motilin
is the hormone responsible.

(W46)
Release of neurotensin, enteroglucagon,
motilin and pancreatic polypeptide by
bombesin in man

S. R. BLOOM, M. A. GHATEI, N. D. CHRISTO-
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FIDES, A. M. BLACKBURN, T. E. ADRIAN,
P. LEZOCHE, N. BASSO, F. CARLEI, AND F.
SPERANZO (Department of Medicine,
Royal Postgraduate Medical School,
London, and Instituto di III Pathologia
Chirurgica Universitat di Roma, Rome,
Italy) Bombesin is a hormonal peptide
recently isolated from the porcine gastro-
intestinal tract which stimulates gastric
acid and pancreatic enzyme secretion and
release of gastrin. It is widely distributed
throughout the human alimentary tract.
Nothing is known of its actions on the
intestine.

Five healthy volunteers received amphi-
bian bombesin infusions intravenously at
a rate intended to deliver 0-3, 1-25, and 5
pmol/kg/min on three separate days.
Bombesin rose to 294±54 pmol/l at the
highest dose giving a calculated MCR of
17 pmol/kg/min and a half life of 2-2±0-1
min.

Gastrin rose from 5-2±17 pmol/l
(mean±SEM) to 19-6±7t0, 30-8±9-8 and
36-5 ±13 at each dose respectively. Neuro-
tensin rose from 22±4 to 36±7, 37±7
and 44±2; enteroglucagon from 24±4 to
36±11, 41±12 and 44+4; motilin from
12±2 to 85+27, 70±18 and 50±11, and
pancreatic polypeptide from 28±9 to
76±36, 46+15 and 59±21 respectively.
Using a paired t test the rises were
significant, P=0-05 or better.
There thus appears to be a classical

agonist/antagonist control system
throughout the gut, somatostatin inhibit-
ing secretion and the release of hormones,
and bombesin-stimulating secretion and
the release of hormones.

(W47)
Effect of a gastric fundic mucosal factor on
the uptake of sodium and glucose from the
rat jejunum

SUZANNE RINNO BARMADA, K. BURDETT,
AND J. B. ELDER (Departments of Surgery
and Medical Biochemistry, University of
Manchester) Inhibition of glucose ab-
sorption from the canine antrum by a
humoral substance derived from the
gastric fundic mucosa has been described'.
As mammals absorb carbohydrate nor-
mally from the small intestine, we have
studied the effect of the gastric fundic
extract (GFE) on the absorption of
sodium and glucose from the rat jejunum.

Firstly, rat jejunal loops (n= 12) were
perfused in situ with 2mM or 10 mM
glucose and samples taken from the
perfusate over one hour for glucose

measurements. In a second set of experi-
ments sodium Na22 was injected in 0-1 M
NaCl into jejunal loops and samples of
peripheral blood were taken for counting.
All animals received a continuous intra-
venous infusion of 0'15 M NaCl at 3
ml/h. The experiments were repeated
adding GFE to the saline infusion,
resulting in a 30% to 50% inhibition of
glucose uptake and a 30% inhibition of
sodium Na22 absorption.
The results suggest that a naturally

occurring humoral substance from the
gastric fundus can inhibit the absorption
of sodium, and markedly reduce the
luminal disappearance rates for glucose
under conditions of active glucose tran-
sport, and also when those conditions are
augmented by a large concentration
gradient.
Reference
"Elder, J. B., and Lomas, J. (1977). Humoral

inhibition of antral absorption of glucose and
"Tcm. British Journal of Surgerv, 64, 824.

(W48)
Intravenous prostaglandin synthetase in-
hibitors potentiate the effect of topical
taurocholate on fundic mucosa

H. J. E. LEWI AND D. C. CARTER (Univer-
sity Department of Surgery, Royal
Infirmary, Glasgow) Topical sodium tau-
rocholate significantly increases H+ back-
diffusion across the gastric mucosa while
acting as a barrier-damaging agent'. On
the other hand, intravenous prostaglandin
synthetase inhibitors such as aspirin can
cause severe bleeding and ulceration of
the gastric mucosa without discernible
effects on transmucosal Na+ or H+ flux2.
The effect of intravenous prostaglandin

synthetase inhibitor (indomethacin, IV
bolus 2-5 mg kg-1 or 10 mg kg-') on
transmucosal ion flux induced by topical
5 mM sodium taurocholate was studied
in four antrectomised dogs prepared with
denervated fundic pouches. Intravenous
indomethacin did not affect H+ flux
significantly when given alone, but in-
creased net luminal loss induced by
topical taurocholate from -7084-238
jAmol/30 min (taurocholate alone) to
-1115 +231 ,umol/30 min (P<0-05) and
delayed recovery of H+ flux to basal levels
for periods of up to 60 minutes. This delay
in recovery was abolished by pretreatment
with the prostaglandin analogue 15 (S)
methyl PGE2 (IV bolus dose of 3 Fg kg-1).
We conclude that transient barrier

damage induced by topical 5 mM tauro-
cholate is potentiated by intravenous

administration of indomethacin. Inhibi-
tion of prostaglandin synthetase may be
responsible for delayed recovery of barrier
function. These findings lend support to
the thesis that prostaglandin synthesis is
central to cytoprotection of the gastric
mucosa.
References
'Kenyon, G. S., Ansell, I., and Carter, D. C. (1977).

Cimetidine and the gastric mucosal barrier. Gut,
18, 631-635.

'Bugat, R., Thompson, M. R., Aures, D., and
Grossman, M. I. (1976). Gastric mucosal lesions
produced by intravenous infusion of aspirin in
cats. Gastroenterology, 71, 754-759.

(W49)
Effect of antacids on the occurrence of bile
acid and aspirin-induced gastric lesions in
rats

R. J. MORGAN, L. M. NELSON, T. PLEVIN, AND
R. I. RUSSELL (Gastroenterology Unit,
Royal Infirmary, Glasgow) An in vitro
study has shown that taurodeoxycholic
acid (TDC) is well bound by aluminium
hydroxide and poorly bound by Maalox
(aluminium hydroxide plus magnesium
hydroxide)'. TDC increases the incidence
of aspirin-induced gastric lesions in rats2.

Six groups of 24 fasting male Sprague-
Dawley rats were intubated and given
either water, Aludrox (aluminium hydro-
xide), or Maalox (3 3 ml/kg) and, 30
minutes later, aspirin (80 mg/kg; ASA) or
aspirin plus TDC (5 mM). Four hours
later the stomachs were examined. Rats
were scored positive if a lesion greater
than 1 mm across was present; a lesion
scoring system was also used.
The incidence of bleeding was signifi-

cantly increased from 52 5% with ASA to
91 7% with ASA plus TDC (P<0'05).
These were reduced to 33-3 % and 66-7%
respectively by Aludrox and to 29-2%
(P<0-05) and 70-8% by Maalox. The
severity of bleeding (mean lesion scores
SEM) was significantly increased from
4 25+0-88 (ASA) to 11-46±1*76 (ASA+
TDC); P<0001. These were reduced to
1-58±0 45 (P<0-02) and 6-88+1i47
(P<0-05) respectively by Aludrox and to
1-96±0-62 (P<0-02) and 5-67±1J16
(P<0-02) by Maalox.
The severity of bleeding was reduced by

both antacids but the effect appears to be
mainly on the aspirin rather than the bile
acid component of the damage.
References
"Clain, J. E., Ma!agalada, J. R., Chadwick, V. S.,

and Hofmann, A. F. (1978). Gastroenterology,
73, 556-559.

'Semple, P. F., and Russell, R. 1. (1975). Gastro-
enterology, 68, 67-70.
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(W50)
In vitro studies of the effect of salicylates
on protein synthesis by guinea-pig stomach
tissue

MARTHA SPOHN AND I. MCCOLL (Depart-
ment of Surgery, Guy's Hospital, London)
Mechanisms involved in ulcerogenic
action of salicylates on gastric mucosa
remain obscure.
We have studied, in vitro, the effect of

salicylates on the incorporation of
L-(U-14C) leucine into proteins by (1)
intact gastric mucosa and (2) isolated
epithelial cells, of guinea-pig stomach.
Secretion of newly-synthesised proteins
into the media was also investigated.

Results, which were consistent for both
sets of experiments, showed marked
inhibition of protein synthesis by salicy-
lates at neutral pH. The degree of inhibi-
tion was dose-dependent and was approxi-
mately 75 % at 20 mM 0-acetyl salicylic
acid concentration. Secretion of newly-
synthesised proteins into the medium was
also impaired. Both these effects lasted for
the duration of exposure of the tissue
samples to the action of the drug, and
were reversible.

Subcellular fractionation of experi-
mental mucosal tissue suggested impair-
ment by 0-acetyl salicylic acid, of
incorporation of L- (U-14C) leucine into
proteins of all subcellular organelles.
Isopycnic CsCl gradient fractionation of
proteins, secreted into the media by the
control and 0-acetyl salicylic acid-treated
mucosa, showed over 65% of radio-
activity to be associated with the gel-
sediment at the bottom of the gradient,
corresponding to the position on the
gradient of high molecular weight glyco-
proteins of gastric mucus.

(W51)
Inhibition of gastric acid secretion by the
new H2-receptor antagonist ranitidine in
the dog with a gastric fistula

M. J. DALY, J. M. HUMPHRAY, AND R.
STABLES (introduced by J. J. Misiewicz)
(Department of Pharmacology, Glaxo
Group Research Limited, Ware, Hertford-
shire) The effects of ranitidine1 and
cimetidine have been studied in three
conscious male beagle dogs (13-6-15-2 kg)
in which secretory responses were induced
by either a test meal or 2-deoxy-D-glucose.
The secretory response to a standard

test meal (cooked homogenised ox liver
33% w/w in water, 30 ml/kg bodyweight)

was measured by a continuous intragastric
titration technique2. In other experiments
the dogs received 50 or 100 mg/kg 2-
deoxy-D-glucose; the acid secretory out-
put was determined by titration to pH7
with 0 1 mol/l NaOH. In both types of
experiment the secretory stimulus was
administered 30 minutes after starting an
intravenous infusion of saline, ranitidine,
or cimetidine.
Both ranitidine and cimetidine inhibited

the secretory response to a test meal.
Ranitidine, 0-1 to 1-0 mg kg-1 h-1,
inhibited total acid secretion by 47-2±617
to 89-2+1-5%; cimetidine in the dose
range 0 3 to 3 0 mg kg-1 h-1 inhibited
total acid secretion by 10-1±11 7 to
59-9+73%. Calculated ED50 values for
50% inhibition of total acid secretion in
response to a test meal were 0 15 and 1P50
mg kg-1 h-1 respectively for ranitidine
and cimetidine.
The acid secretory response to 2-deoxy-

D-glucose ranged from 7 9 to 54-4 mmol
H+ but was consistent for each individual
dog. During the infusion of ranitidine
0 03 and 0-10 mg kg-' h-1 the secretory
response was reduced by 54-8±16-1 and
85 6±3 4% respectively

It is concluded that the new H2-
receptor antagonist ranitidine reduces
gastric acid secretion induced in the dog
by food and 2-deoxy-D-glucose.
References
"Bradshaw, J., Brittain, R. T., Clitherow, J. W.,

Daly, M. J., Jack, D., Price, B. J., and Stables,
R. (1979). British Journal of Pharmacology.
(In press).

'Daly, M. J., Hartley, R. W., and Stables, R. (1979).
Journal of Pharmacological Methods. (In press).

(W52)
Studies of the anti-secretory action of
morphine in the small intestine

J. S. MCKAY, B. D. LINAKER, N. HIGGS, AND
L. A. TURNBERG (Department of Medi-
cine, Hope Hospital (University of
Manchester School of Medicine), Salford)
Receptors for opiates probably exist on
small intestinal mucosa and may mediate
increases in electrolyte absorption'. As
opiates have anti-diarrhoeal properties,
we investigated the effect of morphine on
secretion induced by two secretogogues in
rabbit ileal mucosa in vitro. In an Ussing
flux chamber prostaglandin E, (105M)
on the nutrient side of stripped mucosa
caused a significant rise in potential
difference and short-circuit current,
induced net Cl- secretion (+1-6640-73
to -0-61 0-94 IxEq.cm-2, n= 8 P<0-005)

and reduced net Na+ absorption (+ 1 91 i
0-66 to +0-13±0 59 "Eq cm-2/h-1,
P<0'01) due predominantly to a reduc-
tion in mucosa to serosa fluxes. Acetyl-
choline (10-4M) caused similar rises in
potential and current, induced net Cl-
secretion (+3 46+1d19 to -0 74+1*16
IiEq.cm-2.h-1, n=7 P<0 01) but did not
influence Na transport. Pre-treatment of
paired tissues (n=eight and seven respec-
tively) with morphine (2 x 10A5M) did not
influence the electrical responses to either
secretogogue but completely prevented
the net ion transport responses. Although
small insignificant secretogogue-induced
reductions in mucosa to serosa fluxes
persisted, these were compensated for by
significantly decreased serosa to mucosa
fluxes (P<0-05 for Na+ and <0-02 for
Cl-) in morphine treated tissues.
We conclude that morphine can prevent

the ileal secretion produced by two
secretogogues, an effect which may be
relevant to its anti-diarrhoeal activity.

Reference
'McKay, J. S., Hawker, P. C., Linaker, B. D., and

Turnberg, L. A. British Society of Gastro-
enterology, September 1978, Edinburgh.

(W53)
Glucose dependence of hydrocortisone
absorption and its effect on water and
sodium movement in the human jejunum

G. I. SANDLE, M. J. KEIR, AND C. 0. RECORD
(Gastroenterology Unit and Department of
Medical Physics, Royal Victoria Infirmary,
Newcastle upon Tyne) Intraluminal
hydrocortisone increases water and so-
dium absorption in the jejunum1. The
role of glucose in the absorption and
action of hydrocortisone has now been
investigated.
Using a double-lumen tube technique,

20 cm segments of proximal jejunum in
five normal subjects were perfused (flow
rate 15 ml/min) with isotonic solutions
containing 56 mM glucose+ 122 mM
NaCl+PEG 5 g/l, first without (I), then
with 100 mg/l hydrocortisone (II). Five
normal subjects were similarly perfused
with isotonic saline+PEG 5 g/l, first
without (III) then with 100 mg/l hydro-
cortisone (IV).

Hydrocortisone absorption (% absorp-
tion+SEM) from II (77.9±5 2) was
greater than from IV (46-1 ±63, 0 0005<
p<0-0025).

In the first group, water movement
(ml/10 min±SEM, +=absorption, -_
secretion) from II (+46-18±10-64) was
greater than from I (+25-21 +10-60,
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0-0025<P<0-005). Simultaneously, so-
dium movement (mmol/10 miniSEM)
from II (+4-86±1-35) was greater than
from I (+2-33±1-22, 0 005<P<0-01).
There was no difference in glucose
absorption between I and II.

In the second group, there was no
difference between water movement from
IV (-0 83±6 40) and from III (+5 49±
8&68, 0 15<P<02). Simultaneously, there
was no difference between sodium move-
ment from IV (+099±0t77) and from
III (+1P51±1P30, 0-25<P<0-30).

Thus, the presence of glucose (1) greatly
increased hydrocortisone absorption, and
(2) was necessary for the increase in water
and sodium absorption produced by
hydrocortisone.
Reference
'Sandle, G. I., Keir, M. J., and Record, C. 0.

(1979). The effect of hydrocortisone on water
and sodium movement in the jejunum in coeliac
disease (Abstract). Gastroenterology, 76, 1234.

(W54)
Role of prostaglandins in bile acid-induced
colonic secretion

N. F. BREUER, D. S. RAMPTON, S. G. VAJA,
G. E. SLADEN, AND R. H. DOWLING (Gastro-
enterology Unit, Department of Medicine,
Guy's Hospital and Medical School,
London) To see whether the cathartic
effect of dihydroxy bile acids on the colon
might be mediated by prostaglandins
(PGs), we used an in vivo, single-pass
perfusion technique in rats to study the
effects of: (1) deoxycholate (5 mmol/l) on
net water and electrolyte transport and on
the output of immunoreactive PGE2-like
material in perfusion effluent; (2) PGE2
(100 ng/ml and 100 ,ug/ml) on mucosal
transport; (3) deoxycholate (5 mmol/l) on
mucosal transport and PGE2 output in
rats pretreated with the PG synthesis
inhibitor, indomethacin, (5-mg/kg) given
intraperitoneally 16 and one hour before
perfusion.

Results showed that (1) net water
transport (1AI cm-' 10 min-) changed
from absorption (+12-6±SEM 1P3) dur-
ing the control period, to secretion
(-12-9±2-0) with deoxycholate (n=8;
P<0'001), while sodium transport (j.Eq
cm-' 10 min-') changed from +3-6±0'4
to -5'3±0-8 (n=8; P<0-001), and
effluent fluid PGE2 rose from 20±2
pg/ml to 6210+1380 pg/ml (n=4;
P<0-025); (2) perfusion with PGE2 100
ng/ml did not alter water and sodium
transport, but PGE2 100 jig/ml reduced
mean water absorption by 55% (n=5;

P<0-01) and sodium absorption by 37%;
(3) pretreatment with indomethacin did
not abolish the effect of deoxycholate on
either PGE2 output or mucosal transport.
We conclude that deoxycholate causes

colonic secretion and increased PGE2
output. Although not prevented by indo-
methacin, these changes, taken together
with the reduction in colonic absorption
produced by PGE2, suggest that PGs may
play a role in bile acid-induced colonic
secretion.

CLINICAL SURGICAL
W55-W68

(W55)
Early biliary surgery after acute
pancreatitis-the need for caution?

P. R. ARMITSTEAD AND M. J. MCMAHON
(Introduced by D. Johnston) (University
Department of Surgery, The General
(nfirmary at Leeds) A policy of convale-
scent', or earlier2 biliary surgery after
acute pancreatitis (AP) with gallstones has
been advocated.
We have studied a group of 40 consecu-

tive patients with AP who underwent
surgery for their gallstones either during
the same hospital admission (group A;
20 patients) or at a later stage (group B;
20 patients).
Group A patients received an early

operation because of a policy decision
(nine), recurrent AP (seven), or transient
jaundice (four).

While on the waiting list (mean time
eight months) 12 patients in group B had
further pain and three had known AP.
There was no significant difference in

either the total or the postoperative period
of hospital stay.

Patients in group A had higher preop-
erative levels of amylase, bilirubin, alka-
line phosphatase, and GOT and lower
levels of albumin and haemoglobin than
those in group B. Postoperative albumin
levels in group A were significantly lower
than group B (33-8±4-7; 37-9±3-1 g/l;
P<0-01). A marked postoperative rise in
amylase was seen in three patients from
group A.

Despite the clinical similarity of these
results, we feel that biochemical differ-
ences indicate the need for caution and
selectivity before undertaking early biliary
surgery after acute pancreatitis.

References
'Elfstrom, J. (1978). The timing of cholecystectomy

in patients with gallstone pancreatitis. Acta
Chirurgica Scandinavica, 144, 487-490.

'Acosta, J. M., Rossi, R., Galli, 0. M. R.,
Pellegrini, C. A., and Skinner, D. B. (1978).
Early surgery for acute gallstone pancreatitis:
evaluation of a systemic approach. Surgery, 83,
367-370.

(W56)
Evaluation of methods for the early
assessment of the severity of acute
pancreatitis

M. J. MCMAHON, M. J. PLAYFORTH, AND I. R.
PICKFORD (introduced by D. Johnston)
(University Department of Surgery, The
General Infirmary at Leeds) Attention
has recently been focused on different
methods of assessing the severity of acute
pancreatitis in order that appropriate and
timely treatment may be undertaken.
A prospective evaluation of clinical

assessment, diagnostic peritoneal lavage,
methaemalbuminaemia, hypocalcaemia,
and systems using multiple criteria1'2 was
carried out prospectively in 78 attacks of
acute pancreatitis. All attacks were graded
retrospectively, a severe attack being one
that resulted in more than two weeks'
hospitalisation, a complication, or death.
Eighteen attacks were severe and 60 mild.
Lavage criteria of severity were the

presence of >lOml free fluid, brown
coloured free fluid or mid-straw coloured
lavage return fluid.

Initial clinical assessment was carried
out before lavage at a mean time of seven
hours after admission. At this stage only
44% of severe attacks were recognised
clinically compared with 72% by lavage,
whereas all mild attacks were correctly
predicted clinically as were 95% by lavage.

After 48 hours, clinical assessment
recognised 83 % of severe attacks, and
multiple criteria systems fared similarly,
predicting 71 %1 and 81 %2. Neither
methaemalbumen nor hypocalcaemia were
of value.

Peritoneal lavage provided the most
accurate early assessment of severity, and
correctly classified all cases with a severe
shock-like illness.
References
1Imrie, C. W., Benjamin, I. S., Ferguson, J. C.,

McKay, A. J., Mackenzie, I., O'Neill, J., and
Blumgart, L. H. (1978). A single centre double
blind trial of Trasylol therapy in primary acute
pancreatitis. British Journal of Surgery, 65,
337-44.

'Ranson, J. H. C., Rifkind, K. M., and Turner,
J. W. (1976) Prognostic signs and non-operative
peritoneal lavage in acute pancreatitis. Surgery,
Gynecology and Obstetrics, 143, 209-219.
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(W57)
Results of portal decompression in patients
with primary biliary cirrhosis

G. SMITH-LAING, R. SPISNI, 0. EPSTEIN, AND
S. SHERLOCK (Academic Department of
Medicine, Royal Free Hospital, London)
It has been suggested that primary biliary
cirrhosis (PBC) is a good risk disease for
shunt surgery'. We have reviewed the
results of shunt surgery in 25 patients with
PBC shunted between 1960 and 1978.
There were 22 females and three males
with the diagnosis made on clinical, his-
tological, and immunological criteria.
Operative liver biopsies showed that 20
patients were cirrhotic and five patients
precirrhotic at the time of surgery. There
were 19 portacaval and six mesocaval
anastomoses and 19 shunts were emer-
gency procedures. Five patients with de-
compensated liver disease (Child's grade
C) died postoperatively from haemorrhage
or liver failure. One and five year survival
in the remaining 20 patients were 90%
and 75% with five of seven late deaths
due to liver failure. All the late survivors
were Child's A or B classification and
included three precirrhotic patients. Chro-
nic encephalopathy was not seen in any
long-term survivor. It is concluded that
shunt surgery in PBC removes the risk of
variceal haemorrhage without substituting
chronic encephalopathy and may thus be
the treatment of choice in PBC patients
with recurrent variceal haemorrhage.
Child's functional classification and liver
histology are useful for selecting patients
for shunt surgery.
Reference
'Bauer, J., Gelernt, I., and Kreel, I. (1976). Porto-

systemic sbunt surgery in patients with primary
biliary cirrhosis. Annals ofSurgery, 183, 324-328.

(W58)
Diarrhoea and malabsorption in patients
with continent ileostomies

S. F. PHILLIPS, D. G. KELLY, AND K. A. KELLY
(Gastroenterology Unit and Department of
Surgery, Mayo Clinic, Rochester, Minne-
sota USA) Stomal outputs from conven-
tional (Brooke) ileostomies and those from
continent (Kock) ileal pouches are thought
to be similar'. However, malabsorption
was reported in five of seven patients with
ileal reservoirs2; and we described diar-
rhoea and mild steatorrhoea in 10 un-
selected patients3. Here we describe
standardised balance studies in 42 patients
with ileal pouches and 19 matched con-
ventional ileostomies. All were admitted

to a Metabolic Unit, given a known diet
(fluid, electrolytes, fat, protein) and
studied on a standardised protocol. Mean
interval since construction of stomas was
three years.

Within the group with pouches, 13/42
had stomal outputs >1000 g daily (mean
±SEM 1406±57 g) and 29/42 had out-
puts of 616±27 g; conventional ileosto-
mies excreted 651±44 g. Increased faecal
losses of fat, nitrogen, sodium, potassium,
and chloride; lower urinary excretion of
vitamin B-12 (Schilling test with intrinsic
factor); and decreased urinary losses of
sodium and chloride were also noted in
the high output group. Additional studies
(bile acid breath tests, mucosal activity of
disaccharidases, quantitative bacteriology)
suggest that bacterial overgrowth may
play a role in this syndrome.
These results show that malabsorption

and diarrhoea occurred in one-third of
this group of patients with ileal reservoirs.
Though malabsorption was usually asym-
ptomatic, these findings imply that close
follow-up of these patients is mandatory.
References
'Kock, N., Darle, N., Hulten, L., Kewenter, J.,

Myrvold, H., and Phillipson, B. (1977). Ileo-
stomy in Current Problems in Surgery, 16, (8),
1-51. Year Book Publishers: Chicago-London.

'Schjonsby, H., Halvorsen, J. F., Hofstad, T., and
Hovdenak, N. (1977). Stagnant loop syndrome
in patients with continent ileostomy. Gut, 18,
795-799.

'Branon, M. E., Phillips, S. F., Smith, L. H., and
Kelly, K. A. (1978). Excessive stomal outputs
from continent ileostomies (abstract). Gastro-
enterology. 74, 1151.

(W59)
The relationship between histological
inflammation in the cut ends after resection
of Crohn's disease and recurrence

N. PAPAIOANNOU, J. PIRIS, EMANOEL C. G.
LEE, AND M. G. W. KETTLEWELL (The
Radcliffe Infirmary, Oxford) To prevent
postoperative recurrences in Crohn's cases
radical or curative operations have been
advocated. Atwell and his colleagues re-
ported a much higher rate of recurrence
if a generous excision was not carried out".
Most surgeons advocate that at least 30 4
cm (12 inches) of normal bowel should be
removed proximal and distal to the
diseased segment.

In this study the long-term results are
reported of 60 patients whose original
histological slides of the cut ends of the
specimen were available for examination.
All had been followed up for a sufficient
length of time for a high rate of recurrence
to have developed. Twenty-four of them

were found to have microscopic evidence
of Crohn's disease at one or both cut ends.
In 36 the cut ends were normal or showed
mild non-specific inflammation. Average
mean follow-up in the first group was 6 5
years and in the second group seven years.

Twelve (50%) of the first group deve-
loped a recurrence (mean interval 4.08
years). Seventeen (47 2%) of the second
group developed a recurrence (mean inter-
val 3-76 years). There was no significant
difference between the two groups.
We conclude that the presence of

Crohn's disease in the cut ends of a re-
sected specimen is not an indicator of a
higher rate of recurrence.

Reference
'Atwell, J. D., Duthie, H. L., and Goligher, J. C.

(1965). The outcome of Crohn's disease. British
Journal of Surgery, 52, 966.

(W60)
Long-term results of colectomy for ulcera-
tive colitis, 1947-76

M. J. DEW, SYLVIA GYDE, AND R. N. ALLAN
(Gastroenterology Unit, The General
Hospital, Birmingham) The results of
colectomy for ulcerative colitis have been
analysed in 446 patients treated surgically
between 1947-76 (393 by panproctoco-
lectomy with ileostomy, 30 by colectomy
and ileorectal anastomosis, and 23 with
ileostomy and colectomy alone). The mean
age at surgery was 35-5 years and the mean
period of review 20 years.

One-hundred-and-three patients have
died, including 40 in the immediate post-
operative period (commonly after emer-
gency surgery in the first decade of the
review) and 15 from carcinomatosis
secondary to colonic carcinoma. Eight
patients died from liver disease (cirrhosis
four, biliary tract carcinoma four). The
other deaths were due to unrelated causes
(48%).
Three hundred and thirty-five are still

alive, 222 have been reviewed personally,
86 by postal questionnaire, and 35 have
not been traced. Among the survivors
ileostomy refashioning has been per-
formed on 70 occasions in 48 patients, and
24 patients have undergone 30 further
operations for adhesions. Other compli-
cations included cholecystectomy (15),
surgery for duodenal ulcer (three), renal
calculi (eight), cirrhosis (two), stenosing
cholangitis (four). Liver function tests
were severely abnormal in only one of 253
patients examined. Ninety per cent of the
survivors are fit and well. Current prob
lems are usually unrelated to their ileo
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stomy and only five patients complained
of sexual or stomal difficulties.

(W61)
Conservative treatment alone for benign
oesophageal strictures

R. L. E. MCINTYRE, E. G. LEE, AND M. G. W.
KETTLEWELL (The Radcliffe Infirmary,
Oxford) Benign peptic oesophageal stric-
tures are most commonly treated by
resection or dilatation combined with an
anti-reflux operation'. Many patients with
strictures are elderly and are poor risks for
such major surgery. The safety of dilating
oesophageal strictures has been greatly
increased by the Eder-Puestow technique1.2
but it is not known whether an operation
is necessary in addition to dilatation. We
have therefore studied the effect of dila-
tation and antacid treatment on the
natural history of benign peptic oesopha-
geal strictures.

One-hundred-and-fifty-seven dilatations
have been performed under sedation on
57 patients with no mortality. Forty-five
patients have been followed up for more
than six months, six of whom have died of
unrelated conditions. Of the remaining
39 patients, 33 (84%) had a period of at
least six months during which they did not
require dilatation. Twenty-six (81 %) of 32
patients followed up for more than 12
months had a period of at least 12 months
during which no dilatation was required.
Five patients have required repeated di-
latations, but in only one case was the
treatment considered to be unsatisfactory.
We conclude that dilatation and antacid

alone is effective treatment for most
patients with peptic strictures of the
oesophagus.

References
'Royston, C. M. S., Dowling, B. L., and Gear,

M. W. L. (1976). American Journal of Surgery,
131, 697-700.

'Price, J. D., Stanciu, C., and Bennett, J. R. (1974).
Lancet, 1, 1141.

(W62)
Effect of Nissen fundoplication upon the
lower oesophageal high pressure zone

R. J. R. GOODALL AND J. G. TEMPLE (intro-
duced by M. H. Irving) (Department of
Surgery, Hope Hospital (University of
Manchester School of Medicine), Salford)
Although it is well established that a
simple anatomical repair of hiatal hernia
for reflux oesophagitis is inadequate", the
results of anti-reflux procedures are more
encouraging.

The changes produced by one anti-
reflux operation, the Nissen fundopli-
cation, were measured in 11 patients who
required operative means to control their
reflux oesophagitis. The lower oesopha-
geal high pressure zone was studied before
and three months after operation by
station pullthrough manometrys and pro-
longed (12 hour) pH monitoring in the
distal oesophagus2. Operation was per-
formed by an abdominal approach and all
patients were free from reflux symptoms
postoperatively.

Nissen fundoplication resulted in a
significant increase in the pressure (P<
0-01) but not the length of the high pres-
sure zone. Manometry also revealed that
after operation, a greater proportion of
the pressure zone lay sub-diaphragmati-
cally (P<O0O1). The pH studies showed a
significant reduction in the duration of
reflux (P<001).
We conclude that Nissen fundoplication

produces an increase in the pressure of the
high pressure zone and this zone is mainly
subdiaphragmatic. pH monitoring con-
firms that these changes result in a com-
petent gastro-oesophageal junction.

This kind of study should be performed
after other anti-reflux procedures in order
to document their efficacy.

References
'Allison, P. R. (1973). Hiatus hernia. Annals of

Surgery, 178, 273.
'Goodall, R. J. R., Hay, D. J., Ward, D. W., and

Temple, J. G. (1977). Pattern ofnocturnal gastro-
oesophageal reflux. Gut, 18, A973.

'Hay, D. J., Goodall, R. J. R., and Temple, J. G.
(1979). The reproducibility of the station pull-
through technique for measuring lower oeso
phageat sphincter pressure. British Journal o
Surgery, 66, 93.

(W63)
Gastrin-34 is the predominant molecular
form in fasting and postprandial plasma
from patients with antrectomy and Billroth
I anastomosis

C. LAMERS, J. JANSEN, A. HARRISON, A.
IPPOLMTI, J. VAN TONGEREN, AND J. WALSH
(introduced by S. K. Lam) (CURE, VA
Wadsworth Hospital, UCLA, Los Angeles,
TJSA, and Division ofGastroenterology, St.
Radboud Hospital, Nijmegen, The Nether-
lands) Antrectomy is a widely used
therapy for peptic ulcer. In contrast with
patients with Billroth II anastomosis,
patients with Billroth I anastomosis show

significant postprandial increases in
plasma gastrin',2. As different molecular
forms of gastrin differ considerably in their
acid-stimulatory potencies, it is of evident
clinical importance to determine the mo-
lecular forms of gastrin in the circulation
of Billroth I patients.
Because of the low concentrations of

circulating gastrin, we first used affinity
chromatography to concentrate all gas-
trin from 20 ml plasma. Sephadex G-50
column chromatography was used as the
separation method. The eluate was subse-
quently measured by gastrin radioim-
munoassay. Six patients were studied
before and 45 minutes after a mixed meal.

Results (gastrin concentrations as fmol/
ml ±SEM) were: (1) fasting total gastrin
7-2±1-2 increased significantly after the
meal to 13-0±V10 (P<001); (2) Com-
ponent 1 did not alter (0 lt±00 and
01 ±0'1); (3) gastrin 34 increased from
6-3±1t3 to 10-9±0-6 (P<0-02); (4)
gastrin 17 (0-7±0-1 and 1P8±0-5) did not
change; and (5) gastrin 14 (01 ±0-1
and 0-2±0-1) did not change.
We conclude that Gastrin-34 is the pre-

dominant molecular form of gastrin in
fasting and postprandial plasma from
patients with antrectomy and Billroth I
anastomosis. As this form of gastrin has
only minor acid-stimulatory potency, the
postprandial gastrin release in such
patients cannot be used as an argument
against this type of surgery.

References
'Stern, D. H., and Walsh, J. H. (1973). Gastra-

enterology, 64, 363.
'Lamers, C. B. H. W. (1977). Netherlands Journal of

Medicine, 20, 238.

(W64)
Insulin test used to predict response to
cimetidine

N. K. MAYBURY AND D. L. CARR-LOCKE
(The University Departments of Surgery
and Medicine, The General Hospital,
Leicester) A month's course of cimetidine
failed to heal 20% of duodenal ulcers1.
This study assesses whether (a) patients
resistant to treatment and (b) those likely
to relapse can be identified by using the
'New interpretation' of the insulin test2.
Twenty-one patients with duodenal

ulcer were treated with cimetidine. After
two weeks they were submitted to an in-
sulin test and the results compared with a
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range of secretion previously established
in untreated duodenal ulcer patients2. The
secretion of 13 patients fell within this
range and eight fell below it. After four
weeks' treatment repeat endoscopy
showed that four ulcers had failed to heal.
Their secretion was within the range of
untreated subjects. The remaining 17
patients were followed up (range 20-23
months). Nine relapsed. Three of these
had symptoms severe enough to warrant
surgery and the remaining six required a
further course of cimetidine.
The difference in the distribution of the

patients who had no recurrence of their
symptoms between those whose secretion
fell within the range of the untreated duo-
denal ulcer group and those whose secre-
tion fell below was highly significant (P=
00016).

These data suggest that an insulin test
is a reasonable discriminant of an indivi-
dual patient's response to cimetidine.

References
5Bardhan, K. D. (1978). Cimetidine in duodenal

ulceration. Edited by Wastell and Lance.
Westminster Hospital Symposium.

'Maybury, N. K., Faber, R. G., and Hobsley, M.
(1977). Postvagotomy insulin test; improved
predictability of ulcer recurrence after correc-
tions for height and collection errors. Gut, 18,
449-456.

(W65)
Serum gastrin levels in duodenal reflux and
the control state

W. E. G. THOMAS (introduced by R. C. N.
Williamson) (Department of Applied
Physiology and Surgical Sciences, Royal
College of Surgeons of England and De-
partment ofSurgery, University of Bristol)
As increased duodenogastric reflux occurs
in many patients with duodenal ulcera-
tion', the functional changes resulting
from this reflux were studied in the dog.
Adult beagles (n= 10) were randomly
allocated into one of two groups. All dogs
were equipped with a gastrostomy
cannula; reflux was produced by post-
ampullary transection and duodenogastric
anastomosis. Dogs with reflux were found
to hypersecrete acid in response to penta-
gastrin, although histamine response was
identical with that of controls2.

Fasting serum gastrin levels (tripl;cate
analyses) showed no significant difference
between the two groups (median control
56 pg/ml; median reflux 61 pg/ml). After
a standard meal, the serum gastrin re-

sponse in the reflux group (median peak
value 222 pg/ml) showed a marked rise
over controls (77 pg/ml) (P<0 01). In
addition, the increased response was pro-
longed in the reflux group, with the
median value only falling to 160 pg/ml
after two hours. This response could be
reduced to control levels by an infusion of
0-25 ,ug kg-lh-1 somatostatin.
Both the increased and prolonged

release of gastrin after feeding and the
increased sensitivity to pentagastrin that
accompanies duodenal reflux can also be
demonstrated in many patients with
duodenal ulceration. This association
suggests that alkaline duodenal reflux may
actually be responsible for the altered
gastric function in these patients, possibly
by suppressing antral somatostatin
activity3.

References
'Fiddian-Green, R., Russell, R. C. G., and Hobsley,

M. (1973). Pyloric reflux in duodenal ulceration
and its relationship to smoking. British Journal
of Surgery, 60, 321.

'Thomas, W. E. G. (1978). Gastric acid secretion
studies in response to pentagastrin in duodenal
reflux and bile diversion. Journal of Physiology,
281, 36-37.

3Thomas, W. E. G. (1979). Effects of somatostatin
in duodenal reflux and the control state. British
Journal of Surgery, 66, 354.

(W66)
Use of jejunal interposition for intractable
symptoms complicating peptic ulcer surgery

N. I. RAMUS, R. C. N. WILLIAMSON, AND
D. JOHNSTON (University Department of
Surgery, Bristol Royal Infirmary, Bristol)
Although partial gastrectomy or truncal
vagotomy and drainage may cure ulcer
disease, they render the stomach in-
continent and produce an appreciable
incidence of troublesome side-effects.
Ten patients disabled by dumping,

diarrhoea, or bile vomiting were studied
before and for two years after jejunal
interposition between the stomach and
duodenum. Symptoms were assessed by
Visick grading and dumping was pro-
voked by an oral glucose load'. The series
included nine men and one woman (mean
age 52 years) whose revisional surgery was
undertaken an average of seven years after
the original operation - namely, Polya
gastrectomy (four cases: two had con-
comitant vagotomy) or vagotomy and
pyloroplasty (three) for duodenal ulcer
and Billroth 1 gastrectomy (three) for
gastric ulcer.

Patients whose symptoms were pre-
dominantly early dumping had a 10 cm
antiperistaltic interposition (five), while
those with bilious vomiting had a 20 cm
isoperistaltic interposition (five). All
patients were symptomatically improved
by the remedial surgery and no patient
had dumping symptoms with glucose
provocation. There were no serious post-
operative complications, although one
man died of myocardial infarction five
months later. One patient developed a
stomal ulcer, despite previous vagotomy.
Six of the other eight have reached Visick
grades 1 or 2.

Jejunal interposition appears to be a
safe and effective operation for intractable
post-gastrectomy symptoms.

Refereoce
'Johnston, D., Humphrey, C. S., Walker, B. E.,

Pulvertaft, C. N., and Goligher, J. C. (1972).
Vagotomy without diarrhoea. British Medical
Journal, 3, 788-790.

(W67)
Plasma gastrin and gastric secretion in
patients with recurrent peptic ulceration

J. N. PRIMROSE, J. G. RATCLIFFE, AND S. N.
JOFFE (University Departments ofSurgery
and Biochemistry, Royal Infirmary,
Glasgow) The role of gastrin in the
pathogenesis of recurrent peptic ulceration
in non-gastrinomatous patients is not
established, although it is known that
gastrin is frequently raised after vagotomy.
This study aims to determine whether
there is a relationship between gastrin,
gastric secretion, and recurrent peptic
ulceration after surgery for duodenal ulcer.
The fasting plasma gastrin was plotted

against the basal acid output (BAO) in
23 cases of recurrent peptic ulceration and
the peak acid output to pentagastrin
(PAOpg) in 11 cases, and a correlation
coefficient was derived. Basal plasma
gastrin ranged from 29 to 433 ng/l, the
BAO from 0-13 mequiv/1 and the PAOpg
from 6-6-64-6 mequiv/1. None of these
patients had a gastrinoma.
There was no relationship between the

plasma gastrin and the BAO but a
significant direct relationship was noted
between the plasma gastrin and the
PAOpg (r=0-79, P<0-02).

This suggests that gastrin, probably of
antral origin, may be causing hypertrophy
of the parietal cell mass and that gastrin
may be involved in some cases of re-
current peptic ulcer after surgery.
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(W68)
Prospective study evaluating pre-operation
gastric secretion and 'tailoring' of duodenal
ulcer surgery.

J. N. PRIMROSE AND S. N. JOFFE (Uni-
versity Department of Surgery, Royal
Infirmary, Glasgow) A prospective study
was undertaken to test the hypothesis that
vagotomy and antrectomy (V+A) is a
superior operation to highly selective
vagotomy (HSV) in duodenal ulcer (DU)
patients with a high peak acid output.

Patients requiring surgery for DU had
their PAO determined by a pentagastrin
test and were allocated to the'ignore acids'
or 'tailor to acids' group at random. The
'ignore acids' group had a HSV while the
'tailor' group had a HSV if the PAO was
less than 40 mequiv/h and a V+A if
greater than 40 mequiv/h.

Forty-three patients were followed up
for between one and four years (average
2-1 years in each group) and investigated
for recurrence as indicated. Of 22 patients
in the 'ignore acids' group, 10 had a PAO
of greater than 40 mequiv/h and 12 less
than 40 mequiv/h. Of 21 in the 'tailor'
group, eight had a V+A and 13 a HSV.
The recurrence rate in the 'ignore acids'

group was 13 6% compared with 9-5% in
the 'tailor' group. In the 'ignore acids'
group, those with a PAO greater than
40 mequiv/h had a recurrence rate of 30%
and those less than 40 mequiv/h, 0%.
In the 'tailor' group, the V+A recurrence
rate was 12-5% and the HSV recurrence
rate was 7-7%.

This study shows that HSV in patients
with a high PAO carries an unacceptably
high recurrence rate and that 'tailoring'
may be of value.

CLINICAL MEDICAL I
T1-T13

(TI)
Effect of nifedipine on oesophageal
motility

J. N. BLACKWELL, S. HOLT, AND R. C.
HEADING (Department of Therapeutics
and Clinical Pharmacology, Royal
Infirmary of Edinburgh) In order to
determine the effect of the calcium
antagonist, nifedipine, on the distal
oesophagus we manometrically measured
lower oesophageal sphincter (LOS) pres-

sure and distal oesophageal motility in
six healthy subjects, in six patients with
diffuse oesophageal spasm, and in a patient
with achalasia. LOS pressures and the
amplitude of peristaltic oesophageal con-
tractions were reduced in all subjects
given 20 mg nifedipine orally; mean
reductions being 41 % and 35% respec-
tively (P<0-05). In the patients with
diffuse oseophageal spasm the amplitude
and frequency of non-peristaltic (spasm)
contractions were also reduced by 39%
and 59% respectively (P<0-05). These
results, together with previous observa-
tions', indicate that nifedipine has a
specific pharmacological action on the
oesophagus and clinical studies of its value
in oesophageal motility disorders would
be worthwhile.
Reference
"Weiser, H. F., Lepsien, G., Golenhofen, K., and

Siewart, R. (1978). Clinical and experimental
studies on the effect of nifedipine on smooth
muscle of the oesophagus and LES, in Gastro-
intestinal Motility in Health and Disease, pp.
65-574. Edited by H. L. Duthie. MTP Press.

T2)
Smoking and gastric hypersecretion in
duodenal ulcer patients

P. F. WHITFIELD AND M. HOBSLEY (Depart-
ment of Surgical Studies, The Middlesex
Hospital and Medical School, London)
A major characteristic of duodenal ulcer
(DU) patients as a group is their hyper-
secretion of gastric acid relative to normal
controls. It is also known that these
patients as a group smoke more than
normal controls. and that smoking
retards healing and maintains chronicity
of peptic ulcers". This study explores the
relationship between a history of cigarette
smoking and gastric secretion.

In 123 DU smokers, a significant
correlation (r = 0*311, P < 0X001) was
found between smoking history and
maximally stimulated plateau gastric
secretion2. Using the slope of this
regression, the plateau AO of 123 DU
smokers were standardised to zero
smoking history. This standardised DU
group then showed a distribution of
maximal secretion in relation to height
which did not differ significantly from
that of the non-smoking normal controls
(non-smoking controls: plateau AO =

0 54 x height - 66-7, n = 38; smoking-
standardised DU: plateau AO = 0 59 x
height- 72.2, t (for difference of predicted
value at 170 cm) = 1-33).

It is concluded that smoking is related

to, and may be the major cause of, the
tendency towards hypersecretion of acid
in patients with DU. Thus it is possible
that smoking is a major factor in the
aetiology of duodenal ulcer.
References
"Doll, R., Avery Jones, F., and Pygott, F. (1958).

Effect of smoking on the production and main-
tenance of gastric and duodenal ulcers. Lancet,
1, 657-662.

"Lawrie, J. H., Smith, G. M. R., and Forrest,
A. P. M. (1964). The histamine infusion test.
Lancet, 2, 270-273.

(T3)
Are the symptoms of duodenal ulcer and
gastric ulcer different?

G. P. CREAN, W. I. CARD, R. J. HOLDEN,
W. B. JAMES, R. P. KNILL-JONES, AND R. W.
LUCAS (Diagnostic Methodology Research
Unit, Southern General Hospital, Glasgow)
Patients referred by local practitioners
were seen in a special clinic by one of four
gastroenterologists who elicited symptoms
according to a structured questionary,
carried out a complete physical exam-
ination, and recorded an 'initial' diagnosis
before any further information was
available. The 'final' diagnosis was even-
tually based on results of radiology,
endoscopy, biochemical tests, and clinical
outcome. The clinicians achieved an
accuracy of88% in distinguishing duodenal
ulcer and gastric ulcer in their 'initial'
diagnoses made on history data alone (170
cases of DU and 29 cases of GU). A
diagnosis calculated by a computer using
Bayes theorem on the history data alone
achieved an accuracy of 90%. Each
gastroenterologist was asked to specify
the symptoms he thought would dis-
tinguish between the two diseases and a
total of 23 symptoms were suggested.
Using these 23 symptoms alone, the
accuracies of both the physicians and the
computer dropped to around 70%,
suggesting that some powerfully dis-
criminating symptoms had been over-
looked by the clinicians. The correspon-
dence between the clinicians' opinions as
to the most discriminating symptoms and
those found statistically to discriminate
best is discussed.

(T4)
HLA antigens in duodenal ulceration

M. J. GOUGH AND G. R. GILES (University
Department of Surgery, St. James's
University Hospital, Leeds) A recent
report' has indicated that HLA antigen
B5 is associated with the development of
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duodenal ulceration, conferring a greater
risk than possession of blood group 0 and
non-secretor status.
We have assessed ABO grouping, se-

cretor status, and HLA antigen typing in
100 patients with duodenal ulceration.
ABO grouping did not differ from control
data, although there was a significantly
higher incidence in the number of
patients with non-secretor status. In the
patients studied there was a significant
increase in the incidence of HLA-BW35
(X2 9-228, P<0-05). None of the patients
studied possessed HLA-B14-expected
number 10 (X2 10-295, P<0-05). These
results are corrected for the number of
antigens tested (20).

Thirty-five patients underwent a pre-
operative pentagastrin test, comprising 16
patients with high acid secretion and 19
patients with normal acid secretion2. With
these small groups of patients we were
able to demonstrate possible trends only
after correcting for the number of antigens
tested: high acid secretion-HLA-A1
(X2 7-659, P<0-2) and normal acid se-
cretion-HLA-BW35 (X2 6 405, P<05).

It is concluded that the incidence of
HLA-BW35 is increased in patients with
duodenal ulceration. Furthermore, HLA-
BW35 and B5 show a positive linkage
disequilibrium, explaining previous find-
ings'. The absence of HLA-B14 can be
explained by postulating that associated
genes may be responsible for normal
protective or control mechanisms.

References
1Rotter, J. I., Rimoin, D. L., Gursky, J. M.,

Terasaki, P., and Sturdevant, A. L. (1977).
HLA-B5 associated with duodenal ulcer. Gastro-
enterology, 73, 438-440.

'Lam, S. K., and Sircus, W. (1975). Studies on
duodenal ulcer. I. The clinical evidence for the
existence of two populations. Quarterly Journal
of Medicine (New Series, XLIV), 174, 369-387.

(T5)
Changing pattern of splenic function in
coeliac disease

K. R. PALMER, S. B. SHERRIFF, AND C. D.
HOLDSWORTH (Gastroenterology Unit and
Department of Medical Physics, Hallam-
shire Hosoital, Sheffield) We have shown
that hyposplenism is not uncommon in
severe extensive ulcerative colitis and that
its extent fluctuates with disease activity'.
The hyposplenism of coeliac disease has
been recognised for many years, but serial
studies have not been reported. We have
therefore assessed splenic function in 13
patients with coeliac disease before and
after treatment by examination of blood

films and heat damaged red cell clearance.
Spleen length and area were measured on
a scintiscan. 5tCr and 99mTc were com-
pared as labels for the heat damaged red
cells. 9"mTc labelling results in a lower
radiation dose and a better scintiscan.
Red cell clearance using the two iso-

topes correlated very well (r=0-82). Seven
of the 13 untreated coeliacs were hypo-
splenic before treatment and in all of
these splenic function improved after
gluten withdrawal and, in one patient,
oral steroids. In the one patient with
Howell-Jolly bodies these disappeared;
red cell clearance returned completely
to normal in five others. Spleen scintiscan
length and area did not correlate with the
clearance values, sometimes decreasing
as function improved.
Reference
"Ryan, F. P., Smart, R. C., Holdsworth, C. D., and

Preston, F. E. (1978). Gut, 19, 50-55.

(T6)
Simple method of assessing splenic function
in coeliac disease

G. R. CORAZZA, A. W. BULLEN, R. HALL,
P. J. ROBINSON, AND M. S. LOSOWSKY
(Department of Medicine, St. James's
University Hospital, Leeds) Although
hyposplenism occurs frequently in coeliac
disease (CD), and is known to have ad-
verse consequences in other circum-
stances',2, investigation of the mecha-
nism, incidence, and complications of
splenic atrophy in CD has been ham-
pered by lack of a simple quantitative
non-invasive test of splenic function.
Counting red cell membrane abnor-
malities (pits), detected by interference
phase microscopy, has been used to assess
surgical hyposplenism,s but not applied
to splenic atrophy or compared with
other tests of splenic function.
We have determined the percentage of

pitted cells in treated patients with CD (30)
and dermatitis herpetiformis (seven) and
compared these with controls (20) and
post-splenectomy patients (five). Splenic
function was measured by 99mTc-labelled
heat-damaged red cell clearance (30 sub-
jects) and splenic size computed from
scintiscans (36 subjects).

Ninety per cent of controls had <1 %
pitted cells (range 0 05-4%). The range in
splenectomised subjects was 32-49%, in
coeliacs 0-1-47 %, and in dermatitis herpe-
tiformis 0 15-43 %. There was a highly
significant correlation between percentage
pitted cells and both red cell clearance

(P<O0001, r5=O-809) and spleen size
(P<0001, r5= -0 787).
Counting pitted red cells is a simple

method of assessing splenic function in
treated coeliacs, applicable to all ages and
repeatable without risk, which may pro-
vide further information on the timing of
development of hyposplenism, its re-
lationship to the bowel lesion and to
potentially dangerous abnormalities of
immunity.
References
'Eichner, E. R. (1979). Splenic function: normal,

too much and too little. American Journal of
Medicine, 66, 311-320.

'Wardrop, C. A. J., Dagg, J. H., Lee, F. D., Singh,
H., Dyet, J. F., and Moffat, A. (1975). Im-
munological abnormalities in splenic atrophy.
Lancet, 2, 4-7.

3Pearson, H. A., Johnston, D., Smith, K. A., and
Touloukian, R. J. (1978). The born-again spleen.
Return of splenic function after splenectomy for
trauma. New England Journal of Medicine, 298,
1389-1392.

(M7)
Acid-mediated bile acid precipitation in
pancreatic insufficiency due to cystic
fibrosis

P. L. ZENTLER MUNRO, W. J. F. FITZPATRICK,
R. BIRD, AND T. C. NORTHFIELD (Norman
Tanner Gastroenterology Unit, St. James'
Hospital, and Department of Medicine, St.
George's Hospital Medical School, London)
In cystic fibrosis (CF) steatorrhoea re-
sponds poorly to pancreatic enzymes, sug-
gesting the possibility of other deficiencies.
We propose that reduced pancreatic bi-
carbonate secretion may lead to acid
mediated bile acid (BA) precipitation, as
glycine-conjugated BAs precipitate at
pH<5. We studied nine adults with
steatorrhoea due to CF and eight healthy
controls (HC). Jejunal aspirate was col-
lected for three hours after Lundh test
meal containing polyethylene glycol
(PEG). Samples were pooled and analysed
separately according to pH (<5, 5-6,>6).
Aqueous phase was also analysed after
ultracentrifugation. Forty-one per cent of
the meal (based on PEG) entered the
jejunum at pH<5 in CF, but only 14%
in HC (P<0-05). BA precipitation in CF
was 51% at pH<5, but only 17% at
pH>6 (p<0025). This resulted in re-
duced aqueous phase concentrations of
BA (3 6mmol/1 at pH<5 vs 11.8mmol/1
at pH>6; P<0-005), lipid (5-7mmol/1
at pH<5 vs 11.4mmol/1 at pH>6;
P<0 001), and free fatty acid (06mmol/1
at pH<5 vs 2 6mmol/1 at pH>6;
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P<0-005). We conclude that acid mediated
BA precipitation occurs in CF. As nearly
half the meal enters the jejunum at pH<5,
and the lipid solubilisation is reduced at
this pH, BA precipitation may contribute
to steatorrhoea, and may respond to ci-
metidine.

(T8)
Pancreatic hormone release in Chagas'
disease and the Shy-Drager syndrome

R. G. LONG, A. J. BARNES, R. H. ALBU-
QUERQUE, A. PRATA, R. BANNISTER, T. E.
ADRIAN, AND S. R. BLOOM (Department
of Medicine, Royal Postgraduate Medical
School, London, and University ofBrasilia,
Brasil, and The National Hospital for
Nervous Diseases, Queen Square, London)
The use of atropine has shown that the
release of pancreatic glucagon, pancreatic
polypeptide, and insulin is under im-
portant neural control'. The aim of this
study was to assess whether patients with
two different types of autonomic neuro-
pathy had evidence of functional dener-
vation of the pancreas.

Seven non-diabetic patients with
Chagas' disease with proven mega-
oesophagus and/or megacolon were com-
pared with seven age-sex matched Brasil-
ian controls and nine patients with clas-
sical Shy-Drager syndrome (of whom two
had symptoms of gut neuropathy) were
compared with nine British controls.
Standard oral glucose tolerance and meal
tests were performed. On a subsequent
day an intravenous glucose tolerance test
was followed 90 minutes later by an intra-
venous insulin test.

There was a significant reduction
(P<0-05) in the insulin response after oral
glucose in Chagas' disease which was not
associated with reduced gastric inhibitory
polypeptide secretion. During insulin
hypoglycaemia, the maximal pancreatic
polypeptide and pancreatic glucagon re-
sponse was much reduced in the Chagas'
patients (P<0-02 and P<0-02) and in the
Shy-Drager patients (P<0-001 and
P<0-01).

In conclusion, it appears that pan-
creatic denervation results in a functional
endocrine deficiency in these two types of
autonomic failure. This evidence for pan-
creatic denervation may be relevant to
pancreatic exocrine function.
Reference
'Bloom, S. R., Edwards, A. V., and Hardy, R.

(1978). Journal of Physiology, 280, 37-53.

(T9)
Electrochemical detector for breath hydro-
gen determination and its use in measure-
ment of small bowel transit time

C. L. CORBETr, S. THOMAS, N. HOBSON,
I. BERGMAN, AND C. D. HOLDSWORTH
(Gastroenterology Unit, Hallamshire Hos-
pital, Sheffield, and Safety in Mines Re-
search Establishment, Sheffield) Clinical
application of breath hydrogen analysis
is hindered by the need for gas chromato-
graphic apparatus. We describe a portable
electrochemical detector for hydrogen
based on a metallised membrane elec-
trode. This detector can reproducibly
measure hydrogen in concentrations of
less than one part per million.
The rise in the excretion of breath hy-

drogen excretion after oral lactulose can
be used to measure small bowel transit
time (SBTT)1. After an overnight fast,
the hydrogen concentration in end-
expiratory breath samples was serially
measured after the oral administration of
lOg lactulose in lOOml water until a rise
in hydrogen excretion occurred.
SBTT in 20 normal subjects was 90 33

6-6 min (M±SE) and in 16 patients with
diarrhoea due to the irritable bowel syn-
drome was significantly shorter at 54d1 4
6-3 min (P<0001). In 10 patients after
partial gastrectomy SBTT was not dif-
ferent from controls (95-0+12-9 min), and
in seven patients with Crohn's disease,
four ofwhom had had intestinal resection,
SBTT was 48-6+8-2 min (P<0001).
SBTT measurements contribute to a

fuller understanding of the pathophysiol-
ogy of diarrhoeal states. Using the same
simple method we have previously shown
that SBTT is prolonged by constipating
drugs2; the current data show that
short SBTT is one factor contributing to
the diarrhoea of the irritable bowel
syndrome.
References
'Bond, J. H., and Levitt, M. D. (1975). Investigation

of small bowel transit time in man utilizing
pulmonary hydrogen (H,) measurements. Jour-
nal of Laboratory and Clinical Medicine, 85,
546-555.

'Corbett, C. L., Coles, J., and Holdsworth, C. D.
(1978). The effect of loperamide in chronic
diarrhoea. Comparison with placebo, pilot com-
parison with other antidiarrhoeal agents, and
effect on small bowel transit time. Royal Society
of Medicine International Congress and Sym-
posiwn Series No. 5.

(T10)
Assessment of villus and crypt population
sizes in human small intestinal biopsies
N. WRIGHT, S. ZUCOLOTO, M. BRAMBLE, AND

C. RECORD (Department of Pathology,
University of Oxford, and Department of
Gastroenterology, University ofNewcastle-
upon-Tyne) In many situations, experi-
mental and clinical, it is essential to
measure the number of cells in both villi
and crypts.

Villus length measurements correlate
well with villus cell population sizes in
normal murine intestinal mucosa, but, in
man, villus shapes are variable; such
measurements may be unsatisfactory, al-
though advocated by Ferguson1. It be-
comes necessary to establish the status of
simple length measurements as indices of
villus population size.

Measurements were made as part of a
study of the effects of gluten challenge on
patients with coeliac disease in remission.
Intestinal biopsies were stained with
Feulgen, individual villi and crypts were
microdissected, their length measured, and
then squashed; the total number of epi-
thelial cells per villus or crypt was
enumerated.

In pre-challenge biopsies, a typical re-
sult was 2870470 (SEM) cells per villus
and 236418 cells per crypt. There were
6 1 ±0 35 crypts per villus, and 7-6±0-74
mitoses per crypt. There was poor corre-
lation between villus length and villus
population (sample regression coefficient
r2=0 17). Crypt length correlated much
better with crypt population (r2=0.74).
During the regenerative response to
gluten, there was a depletion in the villus
population, while crypt population in-
creased (r2=0.71). This association is not
evident in length measurements.

Villus length is a poor index of villus
population in human mucosa; micro-
dissected, squashed preparations give
more reliable results, and a good deal
more quantitative information.
Reference
'Ferguson, A., et al. (1977). Journal of Clinical

Pathology, 30, 1068.

(Til)
Abnormal intestinal permeability to sugars
in villous atrophy

R. E. POUNDER, 1. S. MENZIES, M. F. LAKER,
H. J. M. BULL, S. HEYER, P. G. WHEELER,
AND B. CREAMER (St. Thomas' Hospital,
London) Intestinal permeability to a
monosaccharide and a disaccharide has
been compared by simultaneous measure-
ment of the urinary excretion of L-rham-
nose and lactulose after oral ingestion of
a hypertonic solution containing both

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.20.10.A

901 on 1 O
ctober 1979. D

ow
nloaded from

 

http://gut.bmj.com/


A922 The British Society of Gastroenterology

sugars. L-rhamnose and lactulose were
selected as they appear to be absorbed by
non-mediated diffusion and are cleared
rapidly in the urine when given intra-
venously.

Urine samples were analysed for sugar
content using quantitative paper or thin-
layer chromatography. Thirteen patients
with untreated villous atrophy and 12
healthy volunteers were studied.

Urinary L-rhamnose excretion was sig-
nificantly decreased (-40%, P<0-02) in
patients with villous atrophy, whereas
lactulose excretion was paradoxically and
significantly increased (+345%, P<001).
The median value of the lactulose/
L-rhamnose urinary excretion ratio was
seven-fold higher in the patients with
villous atrophy, without any overlap of
the values of the patients and the volun-
teers (P<001).

It is postulated that reduced L-rham-
nose urinary excretion in untreated villous
atrophy is due to decreased small bowel
surface area, whereas increased lactulose
excretion indicates leakiness of the ab-
normal mucosa to larger molecules.

This new technique, which simultan-
eously assesses two different aspects of per-
meability, appears to provide a sensitive
and non-invasive test of small intestinal
mucosal damage.

(T12)
Jejunal histology and intestinal per-
meability in systemic sclerosis

I. COBDEN, J. ROTHWELL, A. T. R. AXON,
M. F. DIXON, AND N. R. ROWELL (Gastro-
enterology Unit and Departments of
Pathology and Dermatology, Leeds General
Infirmary) Malabsorption is not un-
common in patients with systemic sclero-
sis (SS)1. Many underlying mechanisms
have been postulated, one of which is an
alteration in intestinal permeability1. Al-
though abnormal xylose excretion is
recognised, its significance in terms of
permeability is questionable; renal im-
pairment, altered gastrointestinal transit,
and small bowel contamination are fre-
quent complications, and any of these
extraneous factors can decrease xylose
excretion.
A jejunal biopsy was obtained from 17

patients with SS; intestinal permeability
was assessed using a test based on the
simultaneous administration of two probe
molecules, which has been shown to be
highly specific for changes in passive per-

meability2, and which is not influenced
by non-mucosal factors.
Four biopsies showed abnormalities of

deeper structures; two of these also re-
vealed patchy villous shortening of a very
minor degree and without enterocyte ab-
normalities. Test results all fell within the
normal range3, whereas seven patients had
a decreased urinary xylose recovery. Five
of these could be attributed to non-
mucosal factors, and abnormal results
were distributed similarly in patients with
normal (5/13) and abnormal (2/4) his-
tology.
These results suggest that passive intes-

tinal permeability is unaltered in sytemic
sclerosis. Malabsorption, when it occurs,
is probably related to other processes-
for example, bacterial overgrowth1.
References
'Stachow, A. (1975). Possible role of intestinal

malabsorption in scleroderma, in Scieroderma
and Pseudoscleroderma. Edited by S. Jablonska.
Polish Medical Publications: Warsaw.

'Sladen, G. E., and Kumar, P. J. (1973). Is the
xylose test still a worthwhile investigation?
British Medical Journal, 3, 223-226.

3Cobden, I., Rothwell, J., and Axon, A. T. R.
(1979). Intestinal permeability and screening
tests for coeliac disease. Presented at the British
Society of Gastroenterology Spring Congress,
Kingston upon Hull.

(T13)
Oral zinc supplementation in non-respon-
sive coeliac disease: effect on jejunal
morphology, enterocyte production, and
brush border disaccharidases

P. E. JONES, C. SELDON, AND T. J. PETERS
(introduced by V. S. Chadwick) (De-
partment of Medicine, Royal Postgraduate
Medical School, London) Patients with
non-responsive coeliac disease have been
shown to be zinc deficient, and clinical
improvement after zinc supplementation
has been reported'. In this study, three
patients with non-responsive coeliac dis-
ease were treated with oral zinc sulphate
220 mg tds for eight weeks while remain-
ing on a gluten free diet. Jejunal biopsies
were obtained before and after treatment
with zinc. Plasma zinc was low, 1.5-
61,umol/l (control 8-83 t2-54 means
1 SD) and showed a significant increase
after treatment, 6-1-13-0 ,umol/l, but zinc
concentration of pretreatment jejunal
biopsies, 0-10-0-20 l±g/mg protein, did not
differ from controls, 0-09-0-16 Fg Zn/mg
protein. There was no alteration in the
patients' clinical status after zinc, and the
jejunal mucosa remained flat, surface/
volume ratios before zinc were 16-5-28-1

and after zinc 17X4-18X3; intraepithelial
lymphocyte counts did not alter. Entero-
cyte production, measured by in vitro H3
thymidine uptake2, did not change with
treatment, 21-40 cpm/hLg DNA/3 h before
zinc 17-33 cpm/,Lg DNA/3 h after zinc.
Brush border disaccharidase activity,
however, showed a marked increase after
zinc supplementation. Maltase activity
was increased in biopsies from all three
patients from two to 50 times pretreatment
levels, activity before treatment 0 86-53 5,
after treatment 42 3-375-0 4/mg protein.
Sucrase and lactase activity increased in
two of three patients from two to 20
times pretreatment levels, sucrase activity
before treatment 2-8-13-1, after treatment
24-9-92-6 4L/mg protein, lactase activity
before treatment 1-3-4-7, after treatment
9-9-29-1 ~±/mg protein.
The increase in brush border disac-

charidase activities may result in improved
digestive and absorptive function of the
enterocyte and account for the clinical
improvement reported in some non-
responsive coeliacs treated with zinc.
References
'Elmes, M., Golden, M. K., and Love, A. H. S.

(1976). Quarterly Journal of Medicine. 45, 696.
Proceedings of Association of Physicians of
Great Britain and Northern Ireland.

'Jones, P. E., and Peters, T. J. (1977). British
Medical Journal, 1, 1130.

PHYSIOLOGY I
r14-T26

(T14)
Studies of the 'protective' properties of
gastric mucus: evidence for a 'mucus-
bicarbonate' barrier

S. E. WILLIAMS AND L. A. TURNBERG
(Department of Medicine, Hope Hospital
(University of Manchester School of
Medicine), Salford) We examined the
hypothesis that gastric mucosa is pro-
tected by its mucus coat, which delays the
passage of H+ from lumen and of HCO,
from epithelium.

Isolated pieces of rabbit gastric fundic
mucosa were mounted horizontally in
small chambers. The luminal surface was
bathed in HCI and the nutrient surface in
oxygenated, glucose Ringer's buffer at
370. The pH gradient across the mucus
was measured with a slowly advanced
antimony/glass microelectrode (tip dia-
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meter approximately 20p). With a luminal
pH of 2-36±0-06 the mean pH on the
epithelial side of the mucus layer was
7 59 ±0-84 (n= 9).
The maintenance of this gradient must

depend on limited rates of mixing in the
mucus. We measured the diffusion con-
stant (D) for H+ in thin layers of pig
mucus of known thickness suspended
between solutions of differing pH. In
mucus, D was 1 69±0 19x l1Y.cm2.sec-1
(n= 12) compared with 6 65±0 33 x 10-5
cm2 s-1 (n= 20) for H+ in the same thick-
ness of unstirred water in our system.
We conclude that (1) a pH gradient

exists across rabbit gastric mucus with the
epithelial side maintained near neutral,
probably by bicarbonate secretion; (2)
mucus limits the rate of diffusion of H+ to
a greater degree than a simple unstirred
layer of water; (3) these observations may
help explain the protective effect of gastric
mucus.

(T15)
Mucus secretion, mucosal damage and fluid
and electrolyte transport during dose-
response studies with sodium chenode-
oxycholate in the rabbit colon

M. CAMILLERI, R. MURPHY, AND V. S.
CHADWICK (Department of Medicine,
Royal Postgraduate Medical School and
Hammersmith Hospital, Ducane Road,
London) Dihydroxy bile acids (BA) are
potent fluid and electrolyte secretagogues
in the colon. Concentrations of 5 m/M
and above also produce mucus secretion
and mucosal damage1. To test the hypo-
thesis that mucosal damage follows
induced mucus secretion (loss of cyto-
protective effect) and to assess the relation-
ship between these changes and induced
fluid and electrolyte secretion, dose
response studies were performed in the
rabbit colon. The effects of 1, 2-5, and
5 m/M sodium chenodeoxycholate (CDC)
on protein bound hexose output (mucus
secretion), DNA output (sensitive indica-
tor of mucosal damage)2, total protein
output, and water and electrolyte trans-
port were compared with pre- and post-
BA control perfusions.
At 1.0 m/M concentration, mucus and

protein output increased (p <0 01 vs
control) in the second perfusion hour
followed by a later rise in DNA output but
no change in water or sodium transport.
Mucus, protein, and DNA rose within one
hour at 2-5 m/M concentration but
sodium and water secretion was not

evident until the second hour of the per-
fusion. Water and sodium secretion in-
creased to peak levels in the second hour
at 5 m/M BA concentration in parallel
with increasing outputs of mucus, protein
and DNA.

It is concluded that mucus secretion
followed by mucosal damage both pre-
cede changes in colonic fluid and electro-
lyte transport during dose-response studies
with CDC.
References
'Chadwick, V. S., Carlson, G. L., Gaginella, T. S.,

Debongnie, J-C., Phillips, S. F., and Hofmann,
A. F. (1977). Structure activity of bile acids in
rabbit colon. Eturopean Journal of Clinical
Investigation, 241.242.

2Gaginella, T. S., Chadwick, V. S., Debongnie,
J-C., Lewis, J. C., and Phillips, S. F. (1977).
Perfusion of rabbit colon with ricinoleic acid:
dose-related mucosal injury, fluid secretion and
increased permeability. Gastroenterology, 73,
95-101.

(T16)
Healing mechanisms in experimental gastric
ulcer

C. G. KOFFMAN, JACQUELINE BERRY,
AND J. B. ELDER (University Department
of Surgery, The Royal Infirmary, Man-
chester) Gastric stasis may be impli-
cated in the aetiology of gastric ulcer. In
this study different operative procedures
have been used to produce both delayed
and accelerated gastric emptying and
gastric by-pass and to observe the effect on
the rate of healing of experimental gastric
ulcers.
One hundred and ninety male Sprague-

Dawley rats were randomly allocated into
five treatment groups: (1) 5 mm diameter
antrofundic mucosal wound alone1; (2)
antrofundic wound plus truncal vagotomy
and pyloroplasty; (3) antrofundic wound
plus pyloroplasty; (4) antrofundic wound
plus vagotomy; (5) antrofundic wound
plus oesophagoduodenal by-pass.
Ten rats from each group were killed at

two, four, and six weeks and at one year
and ulcer size was assessed using naked
eye, microscopic, and photographic
methods.

All treatment groups gained weight.
There was a significant reduction in the
mean ulcer size at four weeks, six weeks
and one year in both the pyloroplasty and
bypass groups, compared with controls,
whereas there was a significant increase in
five (430%) after vagotomy. Vagotomy
and pyloroplasty produced no significant
improvement in healing compared with
controls.

Gastric by-pass and accelerated gastric
emptying therefore produce a significant
improvement in the rate of healing of
experimental gastric ulcers in the rat.
Reference
"Wong, J., and Loewenthal, J. (1976). Chronic

gastric ulcer in the rat produced by wounding
the fundoantral junction. Gastroenterology, 71,
416-420.

(T17)
Stimulation of gastric acid secretion by
intravenous amino acids

J. V. PSAILA AND M. H. WHEELER
(University Department of Surgery,
Liandough Hospital, Nr. Penarth, Cardiff)
Stimulation of gastric secretion by
intravenous amino acids may be im-
portant in the aetiology of erosions and
stress ulceration in seriously ill patients,
particularly those receiving parenteral
feeding. A canine study was performed to
examine the mechanism of this stimula-
tion.
An amino acid mixture (Aminoplex 14,

Geistlich Ltd.) was infused intravenously
for four hours at 7-4 g/h in four dogs with
a gastric fistula (GF) and a vagally
denervated fundic pouch (HP). Acid out-
put from the HP was estimated by intra-
gastric titration1.
Mean acid output (mequiv HC1/30 min)

from the GF increased from basal values
of 0-18 ±0-05 to 3-8 d1-03 after 90 minutes
of infusion (p <0 05). Mean acid output
from the HP increased from basal values
of 0-21 ±0 04 to 0-83 ±0-27 after 90
minutes' infusion only when the pouch
intraluminal pressure was maintained at
+20 cm H20. Intravenous infusion of
NaCl solution with a similar osmolality to
that of Aminoplex 14 (960 mosmol/l) did
not stimulate either GF or HP acid output.

In repeat tests intravenous cimetidine
(15 mg/kg bolus) significantly reduced the
mean acid secretory responses of both the
GF and HP to intravenous amino acids.

Similarly, intravenous atropine (bolus
0-1 mk/kg) significantly reduced the acid
secretory responses of both the GF and
HP.

Parenteral amino acids stimulate H+
secretion by a mechanism which can be
blocked by either atropine or histamine
H2 antagonist.
Reference
"Carter, D. C., and Grossman, M. I. (1978). Effect

ofluminal pH on acid secretion from Heidenhain
pouches evoked by topical and parenterai
stimulants. Journal ofJPhysiology, 281, 227-237.
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(T18)
Effect of bile and pancreatic juice on the
acid secretory responses of innervated
gastric pouches in dogs

A. FAICHNEY, G. P. BURNS, AND W. G.
SCHENK (introduced by S. N. Joffe)
(Department of Surgery, State University
of New York at Bufialo, New York) The
damaging and inhibitory effects of bile on
gastric pouch secretory responses is well
recognised', but little has been reported on
the effects of other duodenal content com-
ponents. In five dogs with innervated
gastric pouches, the effects were com-
pared of 30 minute exposure of pouch
mucosa to saline, pooled bile, pancreatic
juice and distal duodenal contents (col-
lected from other fistula dogs) on the acid
secretory response to a standard meal. The
meal given after saline exposure (control)
provoked an acid secretory response of
O)8 mequiv acid/15 min after 60 minutes.
The 60 minute acid response after bile
exposure was 0-28 mequiv/15 min (P
<0-05), and after pancreatic juice was
032 mequiv/15 min (P <0-05). A bile-
pancreatic juice mixture reduced the acid
output to 0-12 mequiv/15 min at 60
minutes, while intestinal contents resulted
in a 0-28 mequiv/15 min acid response.

These results suggest that pancreatic
juice is just as inhibitory to gastric mucosal
acid output as is bile, and, administered
together, their effects are additive.
Reference
'Aubrey, D. A., and Burns, G. P. (1975). Effect of

vagal innervation on the secretory responses of
canine gastric pouches exposed to bile. American
Journal of Surgery, 129, 518-522.

<T19)
Motilin increases the rate of gastric
emptying of glucose

N. D. CHRISTOFIDES, R. G. LONG, M. L.
FITZPATRICK, AND S. R. BLOOM (Depart-
ment of Medicine and Medical Physics,
Royal Postgraduate Medical School, Ham-
mersmith Hospital, London) Motilin is a
motor stimulating hormone of the duo-
denum and jejunum. Infusions of porcine
motilin in man result in acceleration of
gastric emptying of solid particles'. The
aim of this study was to investigate the
effect of motilin on the rate of emptying of
a liquid (200 ml of 25% glucose). Gastric
emptying was measured by a gamma
camera using Tc99m. Five healthy volun-
teers were studied on two separate days
receiving intravenous saline (control) on
one day and motilin at a dose of 0-2

pmol/kg/min on another. Infusion order
was random and blind. Plasma motilin
rose by 37±8-5 pmol/l during the motilin
infusion, similar to the normal post-
prandial increment. The gastric emptying
(control) appeared to follow a biphasic
pattern, with a slow initial phase followed
by a rapid second phase. After saline
gastric emptying at 15, 30 and 60 minutes
was 4±2%, 9-5±3%, and 23±5 5%, but
after motilin 12±3%, 22-5±4%, and
38±9% (p <0 01, P <0 05, P <0 05
respectively). Infusion of motilin abolished
the initial slow phase of gastric emptying.

Motilin thus appears to be physio-
logically important in the control of gastric
emptying. This finding adds significance
to the previously reported rise in disease2.
References
'Christofides, N. D., Modlin, 1. M., Fitzpatrick,

M. L., and Bloom, S. R. (1979). Effect of motilin
on the rate of gastric emptying and gut hormone
release during a test breakfast. Gastroenterology,
76, 903.

2Bloom, S. R., Christofides, N. D., and Besterman,
H. S. (1979). Raised motilin in diarrhoea. Gut,
19. A959.

(T20)
Single granule origin of the multiple
molecular forms of gastrointestinal hor-
mones in health and gastrointestinal
diseases

J. DAWSON, M. G. BRYANT, S. R. BLOOM, AND
T. J. PETERS (Clinical Research Centre,
Harrow, and Department of Medicine,
Royal Postgraduate Medical School,
London) Characteristic changes in plasma
gut hormones in response to physiological
stimuli have been described in a variety of
gastrointestinal diseases'. Furthermore,
several of the gastrointestinal hormones
are known to occur in different molecular
forms, but there is some controversy as to
whether these forms originate in the same
granule2. We have studied the density of
isolated secretory granules by sucrose
density gradient centrifugation3 in jejunal
mucosa from healthy subjects and patients
with untreated coeliac disease, jejunal
Crohn's disease, and the irritable bowel
syndrome.

In control biopsies, a single density peak
for each of the hormones, GIP (modal
density MD= 1-22), motilin (MD= 1-20),
secretin (MD= 1-24), and VIP (MD=
1 17) was found. No change was seen in
the density distribution of any of the
hormones in the disease states studied,
despite a significant increase in mucosal
levels of GIP, motilin, and secretin in
coeliac disease, VIP in Crohn's disease,

and motilin in the irritable bowel syn-
drome.
These results show that in both health

and the diseases studied the individual
hormones are located in single granules,
and strongly suggest that the multiple
molecular forms of motilin and GIP
found in plasma and mucosa originate in
the same granule.
References
'Besterman, H. S., et al. (1978). Gut hormone

profile in coeliac disease. Lancet, 1, 785-788.
'Polak, J. M., and Buchan, A. M. J. (1979).

Motilin: immunocytochemical localisation indi-
cates possible molecular heterogeneity or the
existence of a motilin family. Gastroenterology,
76, 1065-1068.

3Bryant, M. G., Bloom, S. R., Jones, P. E., and
Peters, T. J. (1977). Isolation and characterisa-
tion of polypeptide hormone storage granules
from human jejunum. Gut, 18, A961.

(T21)
Effect of pancreatico-biliary secretions
on mucosal structure and function of self-
emptying jejunal blind loops in rats

C. A. HUGHES, D. A. DUCKER, I. F. WARREN.
AND A. S. MCNEISH (Department of Child
Health, University of Leicester, Clinical
Sciences Building, Leicester) Intestinal
mucosal hypoplasia, which occurs during
total parenteral nutrition, can be pre-
vented by daily cholecystokinin and
secretin'. This could be caused by the
release of pancreatico-biliary secretions
(PBS) or by the hormones themselves. To
study the effect on jejunal mucosa of
PBS and its enzymes PBS were collected
and aliquoted (1) unmodified (UB) and
(2) boiled for 10 minutes (BB) to destroy
enzyme activity. Jejunal self-emptying
blind loops were then perfused for seven
days with 10 ml of UB in eight, or BB in
seven rats, and mucosal morphology,
mass, enzyme activity, and phenylalanine
uptake were compared with the results in
nine controls perfused with 0 15 M sodium
chloride.

Villous height in controls was decreased
303 (±SEM 17) Fm compared with UB
475±40 and BB 378±16. Mucosal wet
weight was significantly higher in UB and
BB but protein and DNA were only
significantly higher for BB. Brush border
enzyme total and specific activities for
sucrase, a glucosidase, and alkaline
phosphatase were similar in UB, BB,
and controls. Uptake of 14C phenylalanine
(u.mol/g wet wt) after 10 minutes' incu-
bation was UB, 0-92+t0-07, BB 0-96+0-09,
and saline 1-23±0 13.
We conclude that both UB and BB
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cause an increase in mucosal mass due to
the nutritive content or some heat-stable
factor but have little effect on activity.
UB containing active enzymes has the
maximal trophic effect on villous height.
Reference
'Hughes, C. A., Bates, T., and Dowling, R. H.

(1978). Cholecystokinin and secretin prevent the
intestinal mucosal hypoplasia of total parenteral
nutrition in the dog. Gastroenterology, 75, 34-41.

(T22)
Demonstration of cholecystokinin (CCK)-
8-like immunoreactivity in the circulation
of man after intraduodenal fat

C. B. LAMERS, J. E. VALENZUELA, AND J. H.
WALSH (introduced by A. P. Douglas)
(USC School of Medicine, CURE, VA
Wadsworth Hospital Center, Los Angeles,
California, USA) We have developed
a radioimmunoassay for CCK, using
antiserum 5135 raised against non-
sulphated CCK8. This antiserum binds
CCK-33, CCK-8, and gastrin with equal
affinity. Using the assay we demonstrated
that intraduodenal fat releases CCK'. The
present study was undertaken to deter-
mine the molecular form(s) of CCK in the
circulation. Twenty millilitres of plasma
were obtained from six normal subjects
(5M/iF; age 21-32 years), after intra-
duodenal administration of 25 ml 0-42 M
oleate pH 9 4. The plasma was applied to
small columns with 3 ml affinity beads of
antiserum 5135 and the hormones were
eluted with 20% formic acid. The eluate
was lyophilised, dissolved in 1 ml 8 M
urea, applied to Sephadex G50 SF
columns, and eluted with 0-02 M Veronal
buffer pH 8-4 at 4°C. The eluate was
measured with antiserum 5135 and a
gastrin-specific antiserum 1611. Standard
CCK33 or CCK8 added to hormone-free
plasma eluted as single peaks with
recoveries of 112 and 103% respectively.

Antiserum 5135 revealed three major
peaks at the positions of G34, G17, and
CCK8, whereas antiserum 1611 detected
only the first two peaks. CCK8 comprised
30+6% immunoreactivity corresponding
with 6 5± 1-4 fmol/ml in unextracted
plasma.
We conclude that CCK8 is a major

molecular form of CCK in the circulation
of man after intraduodenal fat.
Reference
'Varner, A. A., Isenberg, J. I., Elashoff, J. D.,

Lamers, C. B., and Shulkes, A. A. (1979).
Intravenous fat inhibits amino acid stimulated
gastric acid secretion in man. Gastroenterology,
76, 1264.

(T23)
Acid mediated bile acid precipitation and
lipase inactivation in normal man

P. L. ZENTLER MUNRO, W. J. F. FITZPATRICK,
R. BIRD, AND T. C. NORTHFIELD (Norman
Tanner Gastroenterology Unit, St. James'
Hospital, and Department of Medicine, St.
George's Hospital Medical School, London)
Duodenal pH falls below 5 for 30% of the
time postprandially in health according to
pH probe1. Bile acid (BA) precipitation
and lipase inactivation occur in vitro
below pH 5. We have therefore investi-
gated whether these phenomena occur in
vivo. We studied eight healthy subjects.
Jejunal aspirate was collected for three
hours after a Lundh test meal containing
polyethylene glycol (PEG) as non-
absorbable marker. Samples were pooled
and analysed separately according to pH
(<5, 5-6, >6). Aqueous phase was also
analysed after ultracentrifugation.
BA precipitation was 53% at pH<5,

compared with 21 % at pH>6 (P <0-025),
resulting in reduced micellar BA con-
centration (2 4 mm/l at pH<5 vs 62 mm/I
at pH>6; P <0-05). Total BA con-
centration did not vary with pH. Lipase
concentration was reduced at low pH
(111IU/l at pH<5 vs 165 IU/l at pH>6;
P <0-025) resulting in reduced lipolysis
(19% at pH<5 vs 61% at pH>6;
P <0-05).
We conclude that acid mediated BA

precipitation and lipase inactivation occur
in health and may be critical in diseases
where BA deficiency or reduced pan-
creatic function occur.
Reference
"Rune, S. J., and Viskum, K. (1971). Gut. 10, 569.

(T24)
Comparative study of circulating chole-
cystokinin (CCK) and CCK octapeptide
(CCK8) as stimulants of pancreatic
secretion in man

J. E. VALENZUELA, C. B. LAMERS, G. BUGA,
I. M. MODLIN, AND J. H. WALSH (introduced
by A. P. Douglas) (USC School of
Medicine and CURE VA Wadsworth
Hospital Center, Los Angeles, California,
USA) When CCK and CCK8 effects are
compared on biological assays, CCK8
appears to be 10 (weight) to three times
(molar) more potent. We have compared
the potencies between circulating CCK8
and CCK on human pancreatic secretion.
On two separated days, six healthy
volunteers had a double lumen tube

positioned into the duodenum and
graded doses 8 8, 26-2, 78-6 pmol kg-1 h-1
CCK8 or 28, 84, and 252 pmol kg-1 hr-1
CCK were infused. A background of
41 pmol kg-1 h-1 synthetic secretin IV
was given throughout each test. Amylase
was measured in duodenal aspirate and
CCK-like immunoreactivity (CCKLI) in
plasma by radioimmunoassay (RIA).
Dose-response showed that exogenous
CCK8 was three times more potent than
CCK compared by molar basis. Dose-
response for ACCKLI showed nearly
identical amylase response for each incre-
ment-that is, no difference in potency
between CCK8 and CCK was observed as
measured by RIA. The D50 for pancreatic
secretion under these conditions was
between five and 10 fmol/ml CCKLI.
We conclude that, with secretin back-

ground and the present RIA, small
increments of CCKLI produce good
stimulation of pancreatic secretion and
that no differences between CCK and
CCK8 were observed.

(T25)
Duodenal perfusion of sodium taurocholate
(STC) in man, selectivity inhibits biliary but
not pancreatic secretion

0. G. BJORNSSON, D. FLETCHER, T. S. SIHRA,
M. CAMILLERI, AND V. S. CHADWICK
(Gastroenterology Unit, Department oj
Medicine, Hammersmith Hospital, London)
Bile salts (BS) in the duodenum inhibit
bilirubin secretion1. The mechanism of this
inhibition and the effect of BS on pan-
creatic secretion is contentious2. A 4-
lumen tube duodenal perfusion technique
with inert markers3 was used to compare
the effects of STC (10 mmol/l) on exo-
genous (intravenous caerulein 2 5 ng
kg-1 h-'+secretin 0 025 CU kg-1 h-1) and
endogenously (essential amino acids
(EAA), 78 mmol/l) stimulated biliary and
pancreatic secretion. Four different proto-
cols in 19 subjects were used.
STC inhibited basal (0.6±0-3 (SEM) to

<0@1 mg/10 min, P <0 001) and caerulein/
secretin stimulated (4-6±2-2 to 1'7±
1.1 mg/10 min, P <0 001) bilirubin output
but had no effect on basal or stimulated
trypsin output (1435±361 to 1583±303
IU/I0 min, P >0-05 and 4529+1458 to
4534+1192 IU/10 min, P >0 05, res-
pectively).
STC/EAA perfused together after STC

alone resulted in a three-fold increase in
unstimulated and a two-fold increase in
caerulein/secretin stimulated bilirubin out-
put compared with initial control levels
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(p <0-001) and trypsin output increased
87%-124% (p <0-01). Trypsin output
during perfusion of EAA/STC combined
reached similar levels as during EAA
alone.
We conclude that STC in the duodenum

antagonised the effects of caerulein/
secretin and endogenously released CCK
on biliary bilirubin output but not on
pancreatic trypsin output. As trypsin but
not bilirubin outputs during EAA and
EAA/STC perfusions were similar, in-
hibition of endogenous CCK release is not
a likely mechanism. A selective hormonal
antagonism on the heptobiliary system is
suggested.
References
1Malagelada, J. R., Go, V. L. W., DiMagno, E. P.,

and Summerskill, W. H. J., (1973). Interactions
between intraluminal bile acids and digestive
products on pancreatic and gallbladder function.
Journal of Clinical Investigation, 52, 2160-2165.

'Wormsley, K. G. (1970). Stimulation of pancreatic
secretion by intraduodenal infusion of bile-salts.
Lancet, 2, 586-588.

'Bjmrnsson, 0. G., Adrian, T. E., Dawson, J.,
McCloy, R., Greenberg, G. R., Bloom, S. R.,
and Chadwick, V. S. (1979). Effects of gastro-
intestinal hormones on fasting gallbladder
storage patterns in man. European Journal of
Clinical Investigation, (in press).

(T26)
Selective induction of brush border en-
zymes by physiological concentrations of
hydrocortisone in human jejunal explants

J. SCOTT AND T. J. PETERS (introduced by
C. C. Booth) (Division of Clinical Cell
Biology, Clinical Research Centre, Harrow,
and Royal Postgraduate Medical School,
London) Pharmacological doses of glu-
cocorticoids enhance digestive-absorptive
function in the enterocytes of the rat small
intestine'. We have therefore examined the
effect of hydrocortisone on cultured
explants of adult, human jejunum. Brush
border and lysosomal enzyme activities
and incorporation of 14C-tyrosine into
protein were measured in explants
cultured with or without physiological
concentrations of hydrocortisone (200
nmol/l).
Over 24 hours total brush border

alkaline phosphatase, a-glucosidase, and
leucyl-2-naphthylamidase activity in the
steroid treated explants increased com-
pared with controls. By six hours this
difference was highly significant (P <0-01).
In contrast lysosomal N-acetyl-13-gluco-
saminidase activity and 14C-tyrosine in-
corporation into total biopsy protein were
similar to controls. Inhibitors of protein
synthesis (cycloheximide), RNA tran-

scription (actinomycin D), and the anti-
glucocorticoid, 11-deoxycortisol, pre-
vented enhancement of enzyme activity by
hydrocortisone. There was a dose-
response relationship between the increase
in alkaline phosphatase activity and con-
centration of hydrocortisone in the culture
medium within the physiological range,
but this plateaued above physiological
concentrations.
We conclude that physiological doses of

hydrocortisone can selectively modulate
the activity of brush border enzymes. This
appears to be an inductive effect, as it is
dependent on RNA transcription and pro-
tein synthesis, and is prevented by anti-
glucocorticoids, which compete with
hydrocortisone for receptor binding.

Reference
'Scott, J., Batt, R. M., and Peters, T. J. (1979).

Differential effect of glucocorticoids on entero-
cyte function and maturation kinetics. Gastro-
enterology, 76, 1240.

CLINICAL DIAGNOSTIC
T27-T39

(T27)
Serum pepsinogen I: a simple assessment
of acid secretion

VALERIE POXON, C. M. WHITE, M. R. B.
KEIGHLEY, J. ALEXANDER-WILLIAMS, AND
I. M. SAMLOFF (The General Hospital,
Birmingham, and University of California,
Los Angeles) Measurement of acid se-
cretion is time consuming, unpleasant for
the patient and is difficult to interpret if
there is bile refluxl. Plasma pepsinogen
assay was proposed as a measure of
gastric function2 but total peptic activity
arises from many sites other than the
gastric fundus. Development of a specific
radio immunoassay allowed measurement
of PG1 produced by the chief cells3.
We have measured plasma PG1 (ng/ml)

before and after pentagastrin (6 ,ug/kg) or
betazole (06 mg/kg) stimulation in nor-
mals and peptic ulcer patients. Although
there was a significant correlation between
basal PG1 and PAO(Pg) P>0001, neither
pentagastrin nor betazole had any in-
fluence on plasma PG1. Low levels of
PGI were observed in patients with
atrophic gastritis (14-5+8*2) or gastric
ulcer (107±7-3) and increased values in
duodenal ulcer (106-3±27-9). There was
a significant fall in PG1 (P<005) three

months after vagotomy (106+27 to 71 ±
26) in all except three of 18 patients: two
have recurrent ulcers and the other is the
only patient with a late positive insulin
test.
These results indicate that basal PG1

is a useful measure of gastric acid secre-
tion and might provide a simple method
for predicting recurrent ulcer.
References
'Faber, R. D., Russell, R. C. G., Royston, C. M. S.,

Whitfield, P., and Hobsley, M. (1974). Duodenal
reflux during insulin stimulated secretion. Gut,
15, 880-884.

'Fischermann, K., Strande, C. S., and Peterson,
P. H. (1971). Pepsinogen determinations as a
possible means for evaluation of gastric acid
secretion. American Journal of Gastroenterology,
56, 447.452.

3Samloff, I. M., and Liebman, W. M. (1974). Radio
immunoassay of group I pepsinogens in serum.
Gastroenterology, 66, 494-502.

(T28)
Is external scanning a reliable technique
for measuring gastric emptying in patients
with gastric ulcer?

M. A. ANSELMI, L. K. HARDING, I. A. DONO-
VAN, AND J. ALEXANDER-WILLIAMS (The
General Hospital and Dudley Road Hos-
pital, Birminghma) A gamma camera
technique (GCT) has proved to be a re-
producible method for the measurement
of gastric emptying in patients with
duodenal ulcer'.

Abnormalities of gastric emptying have
been suggested as a cause of gastric ulcer
(GU). However, these patients with
gastric ulcer often have a low lying hypo-
tonic stomach that might interfere with a
GCT.
We have studied simultaneously by

GCT and aspiration the emptying rate in
12 gastric ulcer patients and compared it
with six measurements in normal sub-
jects. A 400 ml meal of 10% dextrose with
Indium115 was used and a GCT predicted
volume compared with an aspirated
volume.

In normal subjects, the mean pre-
dicted volume (133 ml SD 36) was not
significantly different from the aspirated
volume (118 ml SD 30). In gastric ulcer
patients the predicted volume (236 ml
SD 32) was significantly greater than the
aspirated volume (165 ml, SD 66).

Furthermore, the apparent gastric area
calculated from the GCT seen in the
gastric ulcer patients (1405 mm2, SD 329)
was significantly greater than that
(900 mm2, SD 300) in previously studied
duodenal ulcer patients (P <0-001, Stu-
dent's t test).
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These findings suggest that the large
low lying stomach associated with GU
covers a greater area of the gamma
camera producing a significant overlap
with small bowel. Therefore a GCT is not
an acceptable method for measuring
gastric emptying in patients with gastric
ulcer.
Reference
'Donovan, I. A. (1975). MD thesis, University of

Birmingham.

(T29)
New immunofluorescence test for active
coeliac disease in children

P. D. MANUEL, G. D. JOHNSON, D. J. UNS-
WORTH, J. A. WALKER-SMITH, AND E. J.
HOLBOROW (Queen Elizabeth Hospital
sor Children and the Bone and Joint Re-
fearch Unit, The London Hospital Medical
College, London) Reticulin antibodies
(R1) are detectable by immunofluores-
cence in only a proportion of patients
with coeliac disease. Experimental work
in this laboratory suggested a modification
of the test, as we had found that all animal
antisera to gliadin gave strong R1 staining
when tested on rat tissue sections pre-
treated with gliadin solution.
We report here the clinical value of this

test in a preliminary study.
Serum from only four of 10 children

with newly diagnosed coeliac disease gave
R1 staining on normal sections, whereas
all were positive on gliadin pretreated
sections. Serum from three children show-
ing histological relapse after a three
month gluten challenge gave positive
staining on pretreated sections only.
Serum from 15 children investigated for
various gastrointestinal symptoms, but
found not to have coeliac disease, were
negative in both tests.
These findings suggest that this new

test will be valuable in screening for new
cases of coeliac disease and in detecting
relapse.

(T30)
Comparison of oa-antitrypsin and radio-
labelled albumin as markers for measuring
the plasma protein loss into the gastro-
intestinal tract

C. L'HIRONDEL, C. FLORENT, C. DESMAZURES,
V. GIRAUDEAUX, AND J. J. BERNIER (Unite
de Recherches sur la Physiopathologie de
la Digestion, Hospital St Lazare, Paris)
Determination of the intestinal clearance
of cx1-antitrypsin (mLAT) has been pro-
posed as a reliable test to distinguish

normal subjects and patients with protein-
losing gastroenteropathyt. Some authors,
however,2 found no significant correlation
between olAT and 51Cr-albumin faecal
losses and questioned the validity of this
test.
To study the causes of this discrepancy,

we compared the clearance of plasma-
protein with both markers and performed
in vitro studies on faeces, gastric and
duodenal juices. The clearances were
measured simultaneously for eight days
in 17 adults with the following diagnoses:
coeliac disease, anastomotic ulcer, small
bowel lymphoma, intestinal lymphangiec-
tasia, hypogammaglobulinaemia, cardiac
failure, blind loop syndrome, radiation
enteritis, and Crohn's disease.
A significant correlation (P<0-01) was

found between the two techniques. The
intercept of the correlation curve was at
+40 ml/day on albumin axis.
Our in vitro studies have shown no

degradation of ocxAT in biliopancreatic
juice or faeces but there was a complete
disappearance of oc1AT in gastric juice
when the pH was less than 4.

In conclusion, if the results are ex-
pressed as clearances, a significant cor-
relation between the two markers is
found. However, oc AT clearance might
give false negative results in patients with
protein-losing gastropathy and gastric
pH less than 4.
References
5L'Hirondel, C., Florent, C., Desmazures, C.,

Aymes, C., and Bernier, J. J. (1978). Use of
alpha-l-antitrypsin as an endogenous marker to
detect protein-losing enteropathy. Gut, 19, A966.

'Haeney, M. R., Fields, J., Carter, R. A., Thompson
R. A., and Askwith, P. (1978). Is alpba-l-anti-
trypsin measurement a reliable diagnostic test
for protein-losing enteropathy? Gut, 19, A966.

(T31)
Intestinal transit time estimation by a
single abdominal x-ray

E. R. LITTLEWOOD AND M. H. ORNSTEIN
(introduced by I. McLean Baird) (West
Middlesex Hospital, Isleworth, and North-
wick Park Hospital, Harrow) Cummings1
described a method of continuous marker
administration for estimating transit time.
This overcomes many difficulties of
transit time measurement, but stool col-
lections are required. In this method a
daily mean marker pool (MMP) is cal-
culated but can also be measured by a
plain abdominal x-ray which then re-
duces the length of stool collection re-
quired. Furthermore the MMP divided

by the number of markers ingested daily
(TTXR) approximates to the transit time
for that day (MTT).
To test this we studied 55 patients,

making 159 weekly stool collections. They
took five radio-opaque pellets tds for two
weeks and, during the second week, made
a total faecal collection and had a plain
abdominal x-ray. The stools were x-rayed
and MTT calculated as described by
Cummings. TTXR was compared with
MTT for that day and the average MTT
for the seven day collection.
The results confirm that TTXR is

closely similar to MTT for that day (r=
0-96 and slope=1-03). When TTXR is
compared with the average seven day
MTT the agreement depends on the day
on which the x-ray is taken. This is
because of the daily variability of intes-
tinal transit, a problem not overcome by
any of the methods now available.

Reference
"Cummings, J H, Jenkins, D. J. A., and Wiggins,

H. S. (1976). Gut, 17, 210.

(T32)
Endoscopic and histological assessment of
barium infusion examination findings in
small bowel Crohn's disease

R. L. E. MCINTYRE, D. J. NOLAN, E. G. LEE,
J. PIRIS, AND M. G. W. KETrLEWELL (The
Radcliffe Infirmary, Oxford) The features
of resected severe Crohn's disease corre-
late well with the appearances shown in
barium small bowel examinations'. The
recently introduced barium infusion exam-
ination shows good small bowel mucosal
detail and the radiological signs of early
Crohn's disease have been described2.
As patients with early or mild Crohn's
disease are unlikely to have their ileum
resected, these early radiological signs of
disease are unsubstantiated. We havc
therefore endoscoped patients with small
bowel Crohn's disease to correlate the
radiological findings with the endoscopic
and histological appearances.
Twenty patients with known or sus-

pected Crohn's disease, who had been
examined by barium infusion, were endo-
scoped and multiple biopsies taken.
Thirty-two of 57 target areas, classified
radiologically as ranging from severe
disease to normal, were examined. The
endoscopic findings confirmed the radio-
logical appearances in 81 %, including the
changes of early disease. Endoscopy
differentiated between rigid and disten-
sible strictures. Histological examination
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of biopsy specimens confirmed the
presence and severity of inflammation
but showed specific features of Crohn's
disease in only three patients.

This study provides further evidence of
the accuracy of the barium infusion
examination in patients with Crohn's
disease.
References
'Nolan, D. J., and Gourtsoyiannis, N. C. (1979).

Radiology of Crohn's disease of the small
intestine: a review of 90 cases. Gut, 20, 440.

'Sellink, J. L. (1976). Radiological Atlas of Common
Diseaves of the Small Bowel. Edited by H. E.
Stenfert. Kroese B.V. :Leiden.

(T33)
Breath hydrogen and methane excretion
patterns in man

K. TADESSE, D. M. SMITH, AND M. A. EAST-
WOOD (Wolfson Laboratories, Gastro-
intestinal Unit, Western General Hospital,
Edinburgh) Breath hydrogen (H2) and
methane (CH4) are the result of anaerobic
bacterial activity in the caecum. To
facilitate the interpretation of the measure-
ment of these gases in a clinical context
the diurnal variation of these gases has
been studied. Breath H2 excretion de-
creases from 0O5 ±0t1 ,umol/l at 9 00h
until midday 0-25 ±0-07 ,umol/l and in-
creases through the afternoon to 0 5
1Lmol/l at 16-00h. The average breath H2
excretion is about 85ml/day. This change
in excretion rate is abolished by fasting,
and the afternoon breath hydrogen ex-
cretion is very low.
CH4 excretion is individual and unaf-

fected by fasting or time of day.
Breath H2 can be used to measure lac-

tase intolerance. The mouth to caecum
transit time is dependent upon the oligo-
saccharide used: lactulose 90±7 min;
raffinose 168±35 min (seven subjects);
stachyose 290 min (two subjects). Intro-
ducing these sugars directly into the colon
through a colostomy results in an im-
mediate release of hydrogen. The breath
hydrogen appears to depend on the time
of day, fasting, the oligosaccharides in
the diet, and the amount of H2 produced
by each fermented oligosaccharide.

Studies on breath H2 require fasting
subjects and defined carbohydrate sources.

(T34)
Comparison of oral mannitol with a com-
bination of dietary restriction, mag-
nesium sulphate and castor oil in preparation
of the bowel for barium enema

K. R. PALMER AND A. N. KHAN (introduced

by C. D. Holdsworth) (Gastroenterology
Unit and Department of Radiology,
Hallamshire Hospital, Sheffield) Despite
being associated with inconvenience and
discomfort for the patient the radiographs
which follow conventional preparation
for barium enema are not always of the
highest quality because of residual faecal
material. The osmotic diarrhoea induced
by oral mannitol results in excellent pre-
paration for colonoscopy and prompted
us to compare mannitol with our routine
method of preparation for outpatient
barium enema.

Forty consecutive outpatients either
received a low residue diet for three days,
then 20 g magnesium sulphate and 40 ml
castor oil, followed by bisacodyl sup-
positories, or underwent no dietary rest-
riction and took 1 litre of 10% mannitol
by mouth six hours before barium enema.
The examinations were all performed by
the same radiologist using an identical
technique and the films were then as-
sessed by an independent radiologist who
was unaware of the preparation used. The
quality of cleansing and mucosal coating
were significantly better in the mannitol
group (P<0 01) and side-effects, analysed
from questionnaire replies, were greater
with the routine preparation (P<0-05).
Mannitol preparation is quick and other
studies have shown it to be associated
with only moderate sodium loss1,2.
We conclude that oral mannitol may be

the agent of choice for barium enema
preparation.
References
1Minervini, S., Donovan, I. A., Alexander-Williams,

J., and Keighley, M. R. B. F.22. British Society
of Gastroenterology meeting, March 1979.

2James, J. W., and Evans, R. A. (1970). British
Medical Journal, 1, 463-465.

(T35)
Value of ultrasonic imaging in management
of amoebic liver abscess

R. H. TAYLOR, F. R. VICARY, AND V. E.
ANSDELL (University College Hospital
and Hospital for Tropical Diseases,
London) Improved imaging techniques
allow intrahepatic abscesses to be demon-
strated, located and measured, giving
valuable information for diagnosis and
treatment. Isotopic scanning, and, more
recently, ultrasound scanning with grey-
scale images have been most commonly
used.
We report on 43 patients with proven

amoebic liver abscesses, 37 of whom had
isotope scans and 27 ultrasound scans;

97 % of isotope scans and 96% of
ultrasound scans were reported to be
abnormal but in only 25% of these isotope
scans was the defect recognised as an
abscess, compared with 96 % on the ultra-
sound scan.

Abscess dimensions were measured on
the images and estimated abscess volumes
calculated. Thirty-four were less than
1000 ml and the largest was 3050 ml. In
those who had both isotopic and ultra-
sound scans there was good agreement
between the two volume estimates.
With the use of grey-scale ultrasound,

optimum sites for aspiration were marked
and, more recently, abscesses have been
aspirated under direct ultrasonic guid-
ance. Serial scans were performed on 35
patients to confirm resolution with
treatment.

All 43 patients made a full recovery.
More precise diagnosis of amoebic

liver abscesses can be made using grey-
scale ultrasound than by isotope scanning.
Ultrasound is a safe, non-invasive method
which can be used for monitoring reso-
lution and for guided aspiration of ab-
scesses allowing safer and more confident
management.

(T36)
Effect of fasting and intravenous glucagon
on the biliary secretion of a cholangio-
graphic agent in man

L. N. JARRETT, J. DORAN, K. CLIFFORD, AND
G. D. BELL (University Departments of
Therapeutics and Surgery, and Department
oJ Clinical Radiology, City Hospital,
ANottingham) Evans and Whitehouse ob-
served that intravenous glucagon signifi-
cantly enhanced bile duct opacification in
patients undergoing intravenous cholan-
giography'. We investigated the mechan-
ism underlying this effect in postoperative
patients with indwelling T-tubes who were
given an intravenous infusion of iotroxa-
mide (4-2 mg/kg body weight/min for one
hour)2. We also examined the effect that
fasting itself has on the liver's ability to
excrete cholangiographic agents.

Six fed patients produced significantly
higher basal bile volumes (P<0-01) than
seven similar subjects who fasted before
the study. At the end of the iotroxamide
infusion the fasted group secreted signifi-
cantly less iotroxamide (P<001) into bile
than the fed patients (26.1±3-4 and 34-8
±2-4 mg/min respectively).
The fasted patients all received 1 mg

intravenous glucagon at the end of the
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infusion. As a result, biliary iotroxamide
secretion increased rapidly (P<0 01) to a
maximum of 43-8±8-1 mg/min after five
minutes. A slight but significant rise in
biliary iodine concentration (P<0-05) was
also observed, but the effect lasted less
than five minutes after the glucagon
injection.
We conclude that during intravenous

cholangiography: (1) fasting impairs
patients' ability to secrete biliary contrast
media; and (2) intravenous glucagon
should enhance bile duct opacification but
timing of radiographs is critical.

References
"Evans, A. F., and Whitehouse, G. H. (1979). The

effect of glucagon on infusion cholangiography.
Clinical Radiology (in press).

'Doran, J., Clifford, K., and Bell, G. D. (1979). Will
iotroxamide replace ioglycamide as the contrast
agent ofchoice for intravenous cholangiography?
Gut, 20, A440.

(T37)
Investigations about the aminopyrine
breath test in the diagnosis of hepato-
cellular disease

H. J. WILDGRUBE AND H. STANG (intro-
duced by M. Classen) Abteilung fur
Gastroenterologie des Zentrums der In-
neren Medizin der J. W. Goethe Universi-
tat, Frankfurt/Main) The aim of this
study is to compare the demethylation of
aminopyrine by breath analysis with
common dye removal tests. From the
4CO2-activity after intake of a tracer dose
of '4C-aminopyrine the disappearance rate
k is calculated.

In 49 normal subjects k was about 24 %/
h. In 34 patients with chronic hepatitis k
varied between 12 and 21 %/h. In 42
patients with cirrhosis k was reduced to
5-11 %/h, and in 14 decompensated
patients k was below 2 %/h. In 60 patients
with fatty liver k varied between 13 and
24%/h. In eight patients with an intra-
hepatic cholestasis k was raised, while in
23 jaundiced patients with metastases in
the liver k varied between 4 and 30%/h.

In 32 patients with pathological amino-
pyrine breath test the bromthalein and/or
indocyanine green elimination were
normal, but in six patients only the dye
removal tests were abnormal. When the
disappearance rate was compared with the
specific activity of 14CO2 in breath two
hours after aminopyrine intake k
always showed the best discrimination.
We conclude that the 14C-aminopyrine

breath test is a sensitive and convenient
method of assessing hepatic function in

liver disease. The determination of the
disappearance rate, which is independent
of the individual specific activity, should
be preferred.

(T38)
14C aminopyrine breath test: a detailed
examination

D. A. HENRY, G. KITCHINGMAN, G. D. BELL,
AND M. J. S. LANGMAN (Department of
Therapeutics, University of Nottingham)
14C aminopyrine is widely used as a
dynamic liver function test measuring
14CO2 produced by hepatic demethylation
of the drug. In the standard test a single
breath sample is collected and assumed to
represent average production of 14CO.
We have found that this method under-
estimates the true rate of excretion and is
insensitive to changes in microsomal
activity. By standard testing the % dose
excreted was unaffected by induction with
glutethimide (change in dose excreted in
two hours =-3 0%, P>0-50), although
antipyrine clearance (P<0-005) and d-
glucaric acid excretion (P<0-02) rose
significantly. By contrast repeated samp-
ling gave an area under the two hour
14C02 specific activity curve which rose
significantly (change in dose excreted in
two hours = +25-6%, P<0-02).

Sensitivity of testing can be further
increased by monitoring endogenous CO2
production. Induced individuals have an
early high production of l4CO, followed by
a rapid fall and an actual reduction in the
area under the 24 hour 14CO2 curve. This
suggests that, although their capacity to
demethylate is enhanced, substrate is also
removed rapidly by alternative pathways.
It follows that the slope of the "4CO2
disappearance curve is not a pure measure
of demethylation rate, but reflects overall
removal of "IC aminopyrine from its site
of demethylation in the hepatocyte. This
test is likely to have greater potential as a
refined liver function test than has been
realised.

(T39)
Increased renal clearance of amylase - a
non-specific response to acute illness?

M. J. PLAYFORTH, S. A. RASHID, E. H. COOPER,
AND M. J. MCMAHON (introduced by D.
Johnston) (University Department of
Surgery, The General Infirmary, Leeds, and
Department of Experimental Pathology
and Cancer Research, The University of
Leeds) Increased clearance of amylase,

due pErhaps to a specific renal lesion', has
been used as the basis of a diagnostic test
for acute pancreatitis (AP)2. Renal func-
tion was studied in 25 patients with AP
and six with acute upper abdominal pain
(three cholecystitis, three perforated duo-
denal ulcers). Amylase (m.wt. 55 000),
albumin (m.wt. 69 000), B-2-microglo-
bulin (B-2-M) (m.wt. 11 800) and creati-
nine were measured daily in urine and
plasma. None of the patients displayed
evidence of sustained raised serum
creatinine.

All patients with AP but none of the
other patients showed initial high levels
of amylase in plasma and urine which fell
to normal within 10 days. Clearance of
amylase related to that of creatinine
(ACCR) was highest after 48 hours, and
raised in 30% of both AP and controls.

Despite normal serum levels, the more
severely ill patients of both groups showed
large amounts of B-2-M in the urine (peak
day 2) and moderate albuminuria.
Thus in acutely ill patients there was

evidence of a renal tubular lesion. We
suggest that ACCR changes in acute
pancreatitis represent a combination of
non-specific tubular damage impeding
reabsorption and a specific amylase over-
load. The ACCR and the degree of asso-
ciated tubular lesion reflected the clinical
gravity of the illness in both groups.
References
"Warshaw, A. L., and Kang-Hyun Lee, M. S.

(1976). The mechanism of increased renal
clearance of amylase in acute pancreatitis.
Gastroenterology, 71, 388-391.

"Warshaw, A. L., and Fuller, A. F. (1975). Specifi-
city of increased renal clearance of amylase in
diagnosis of acute pancreatitis. New England
Journal of Medicine, 292, 325-328.

GALLSTONES/MICROBIOLOGY
T40-T52

(T40)
Ursodeoxycholic acid therapy and biliary
lipids: a dose-response study

M. C. BATESON, P. E. ROSS, J. MURISON,
J. H. B. SAUNDERS AND I. A. D. BOUCHIER
(Department ofMedicine, Ninewells Hospi-
tal and Medical School, Dundee, Scotland)
Ursodeoxycholic acid (UDCA) dissolves
radiolucent gallbladder stones, and may
be a more potent agent than chenodeoxy-
cholic acid'. To assess whether small doses
of UDCA consistently decreased choles-
terol saturation of bile, indicating poten-
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tial efficacy for gallstone dissolution, we
analysed bile-rich duodenal juice from
24 patients after treatment with 250, 500,
750, and 1000 mg UDCA daily. Each
patient received two different doses for
one month each in various orders.
The mean proportion of cholesterol in

bile fell on all doses, but cholesterol
saturation2 (whether or not corrected for
the proportion of biliary UDCA') did not
change after 250 and 500 mg daily. Both
750 and 1000 mg daily reduced cholesterol
saturation, the fall being most marked
after 1000 mg. Thus the lithogenic index2
fell from 152±0-20 to 0-95±0-11 (p
<0 01) after 750 mg daily, and to 0-81 +
0 05 (p <0 001) after 1000 mg daily.
There was an increase in UDCA in bile

after therapy (p <0 001), which correlated
with dose (r=0'62, P <0'001). During
treatment there were small but significant
rises in unsulphated lithocholic acid in
bile, and the other major bile acids were
reduced.

It was concluded that a dose of UDCA
of at least 750 mg daily is likely to be most
effective in gallstone dissolution.

References
"Nakagawa, S., Makino, L., Ishizaki, T, and Dohi,

I. (1977). Dissolution ofcholesterol gallstones by
ursodeoxycholic acid. Lancet, 2, 367-369.

'Thomas, P. T., and Hofmann, A. F. (1973). A
simple calculation ofthe lithogenic index of bile.
Gastroenterology, 65, 698-699.

3Caiey, M. C. (1979). The importance of total lipid
concentration in determining cholesterol solu-
bility in bile and the development of critical
tables for calculating 'percent cholesterol
saturation' with a correction for ursodeoxy-
cholate-rich bile, in Biological Effects of Bile
Acids. MT? Press: Lancaster.

(T41)
Serum bile acid profiling for monitoring
gallstone dissolution therapy

M. J. WHITING AND J. MCK. WATTS (intro-
duced by A. E. Read) (Department of
Surgery, Flinders Medical Centre, Bedford
Park, South Australia) It is an advantage
to obtain samples of fasting gallbladder
bile before and during gallstone dissolu-
tion therapy with chenodeoxycholic acid
(CDCA) or ursodeoxycholic acid (UDCA).
The procedure of duodenal intubation,
however, is not tolerated by many
patients. We have investigated the
feasibility of using serum bile acid analysis
to predict the bile acid composition of bile
during dissolution therapy.
The relative concentrations of bile acids

in samples of fasting serum and bile
collected simultaneously were determined
in 28 gallstone patients, of whom seven

had been treated with CDCA (15 mg/kg/
day). A highly significant correlation
(p <0-001) was found between the relative
concentrations in blood and bile for
deoxycholic acid, CDCA, UDCA, and
cholic acid. Regression equations derived
for each correlation were used to predict
the bile acid composition of bile from
serum bile acid profiles. Although some
error was obtained between predicted and
actual values in individual patients,
during CDCA treatment both predicted
and actual CDCA concentrations in bile
were always greater than 70 mol %. This
value is considered to indicate patient
compliance and almost always indicates
that bile is unsaturated with cholesterol.
Serum bile acid analysis is therefore a
useful alternative to bile analysis during
gallstone dissolution therapy.

(T42)
Cholesterol absorption during bile acid
feeding in man: the effect of ursodeoxy-
cholic acid (UDCA) and cholic acid
(CA)

M. PONZ DE LEON, N. CARULLI, F. ZIRONI,
P. LORIA, AND R. IORI (Istituto di Clinica
Medica, Universita di Modena, Modena,
Italy) Although both chenodeoxycholic
acid (CDCA) and UDCA decrease the
secretion of biliary cholesterol and
desaturate bile, their intimate mechanism
of action is still unclear. CDCA seems to
reduce cholesterol absorption and it has
been suggested that this effect could lead
to desaturation of bile'. In order to get
more information on the effects of bile
acid feeding, we compared the effect of
both UDCA and CA (a bile acid which
does not desaturate bile) on cholesterol
absorption.

Cholesterol absorption was studied in
17 volunteers by giving a standard dose
of 14C-cholesterol, plus 3H-sitosterol as a
non-absorbable marker, and by measuring
the recovered radioactivity in the faecal
neutral sterol fraction. The same patients
were studied after 20 days of treatment
with 15 mg/kg/day ofUDCA (11 patients)
or CA (six patients). Bile lipid and biliary
bile acid composition were also studied.

Results showed that cholesterol absorp-
tion was 36-7±9-3 % SEM of the ad-
ministered dose in basal condition and fell
to 17-5+11-3% after UDCA (P <0-01).
After treatment, UDCA rose to 43-9% of
total bile acid and bile became under-
saturated with cholesterol. In contrast,
bile saturation and cholesterol absorption

were unchanged after CA feeding.
We conclude that CDCA and UDCA,

but not CA, desaturate bile and reduce
dietary cholesterol absorption. It is
suggested that a reduction of cholesterol
absorption can contribute to bile de-
saturation and gallstone dissolution.

Reference
Ponz de Leon, M., Loria, P., Iori, R., et al. (1978).

The effect of chenodeoxycholic acid (CDCA) on
cholesterol absorption in man. Gut, 19, A972.

(T43)
Bran feeding and vegetarian diet do not
alter biliary lipids and bile acid kinetics in
young males

G. P. VAN BERGE HENEGOUWEN, A. W.
HUUBREGTS, M. HECTORS, A. VAN SCHAIK,
AND S. V. D. WERF (introduced by R. N.
Allan) (Division of Gastroenterology,
University Hospital, St. Radboud, Nijme-
gen, Netherlands) It is commonly assumed
that fibre-rich diets influence bile acid
metabolism by binding bile acids or by
inhibiting the formation of secondary
bile acids, while a favourable effect on
biliary lipid composition is uncertain.
We studied, therefore, the effect of
a standardised wheat bran and vege-
tarian diet on biliary lipids and cholate
(CA) and deoxycholate (DCA) metabolism
by using isotope-dilution measurements
after simultaneous injection of 3H-CA
and 14C-DCA. Healthy male controls
(aged 18-25 years) were studied before and
after four and eight weeks of bran (05g
kg-'.day-'). Dietary composition was kept
constant. In general, the saturation index
did not change after four or eight weeks
of bran and was not significantly different
in the vegetarians. Faecal bile acids and
neutral sterols showed individual dif-
ferences, but did not change significantly
by adding bran to the diet. The 7cx-
dehydroxylation fraction (F=KDCA.
PDCA/KCA.PCA) was lower before
(017 0O009) than afterfour weeks of bran
(023 0Oi12; P < 005) and after eight
weeks of bran (040 ± 0-17; 0.1 < P <
0-05). F was also higher in the vegetarians
(0 35 + 0-16) compared with the controls
before bran feeding (P < 0025). These
results show that bran feeding or a vege-
tarian diet does not alter cholesterol
saturation of bile in young males. The
higher F with bran feeding and vegetarian
diet is not in keeping with the hypothesis
of decreased degradation of bile acids in
fibre-rich diets.
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(T44)
Rowachol treatment for gallstones: small
doses are best

W. R. ELLIS AND G. D. BELL (University
Department of Therapeutics, City Hospital,
Nottingham) Chenodeoxycholic acid
(CDCA) is an effective cholelitholytic
agent; however, in the recommended dose
(15 mg/kg/day) diarrhoea is common and
drug treatment costly. Rowachol, a
proprietary choleretic formulation, is
inexpensive and also dissolves gallstones.
After 48 hours of treatment optimal
desaturation of bile occurred on six
capsules daily (RLD) while three capsules
daily (RSD) were ineffective2. Our
experience to date suggests that RLD is at
least as effective as CDCA for common
duct stones-six out of 12 patients (four
complete, two partial dissolutions)
responding within six months-but,
surprisingly, disappointing for gallbladder
stones (three out of 22 responders).
We now report that, after treatment

with RLD for three to eight months,
gallbladder bile at cholecystectomy was
actually more saturated (p < 0O01), whereas
that of patients on RSD was less saturated
(p < 0-01), than bile from untreated
subjects. Our present policy for treating
gallbladder stones is to use RSD, either
alone or combined with a small dose of
CDCA (375 mg at night); preliminary
results are encouraging, with three out of
13 and six out of 18 partial responses
respectively at six months.
We conclude that RSD and not, as

previously suggested2, RLD, is recom-
mended for gallstone dissolution therapy.
Combination with suboptimal CDCA
dosage may reduce side-effects and result
in considerable financial saving.
References
"Bell, G. D., and Doran, J. (1979). Gallstone

dissoluition in man using an essential oil prepara-
tion. British Medical Journal, 1, 24.

'Doran, J., Keighley, M. R. B., and Bell, G. D.
(1979). Rowachol-a possible treatment for
cholesterol gallstones. Gut, 20, 312.

(T45)
Bile saturation and plasma lipids: a
relationship with high-density lipoproteins

J. R. THORNTON, K. W. HEATON, D. G.
MACFARLANE, AND C. H. BOLTON (Univer-
sity Department ofMedicine, Bristol Royal
Infirmary, Bristol) Emerging knowledge
of lipoprotein metabolism suggests a role
for high-density lipoproteins (HDL) in the
transfer of cholesterol from plasma to bile

and in the provision of cholesterol for bile-
acid synthesis2. Plasma HDL tends to fall
as triglycerides rise and hypertriglyceri-
daemia is associated with gallstones3.
However, little is known of the relation-
ship between bile cholesterol saturation
and plasma lipids in normolipidaemic
subjects.
We have sampled blood and duodenal

bile simultaneously from 25 healthy
women. Criteria for selection were age
40-45 years and relative body weight
100-110%. None had hyperlipidaemia or
were on medication. To avoid possible
menstrual variability, samples were
collected in the first five days of each
woman's cycle.
Mean biliary saturation index (Dam-

Holzbach criteria) was 109 ± 0-15, and
72% of the subjects had supersaturated
bile. Mean plasma lipid values (mmol/l)
were: total triglycerides 0173 ± 0-21,
total cholesterol 4-98 4 0 90, HDL
cholesterol 1P58 ± 0 25.

Saturation index was significantly
correlated with total triglycerides (r =
0-471, p < 0-02) but not with total
cholesterol (r = 0-319, NS). Saturation
index was negatively correlated with HDL
cholesterol (r = -0 509, p < 0-01) and
with HDL cholesterol as a percentage of
total cholesterol (r = -0-619, p < 0'001).
We conclude that the risk of developing

cholesterol gallstones falls as plasma HDL
levels rise. Bile saturation worsens as
plasma triglycerides increase, even in
normolipidaemic subjects.

References
"Schwartz, C. C., et al. (1978). Science, 200, 62.
"Halloran, L. G., et al. (1978). Surgery, 84, 1.
$Einarsson, K., et al. (1975). Lancet, 1, 484.

(T46)
Defective serum opsonisation in patients
with chronic liver disease

R. J. WYKE, I. A. RAJKOVIC, A. L. W. F.
EDDLESTON, AND ROGER WILLIAMS (The
Liver Unit, King's College Hospital and
Medical School, London) The aim of the
present study was to investigate the
humoral mechanisms involved in the host
defences of patients with chronic liver
disease who are known to have an
increased susceptibility to bacterial
infection. Sera were examined for their
ability to opsonise E. coli and heat-killed
yeast in the presence of normal poly-
morphonuclear leucocytes. Defective
serum opsonisation was commonest in
patients with HBsAg-negative chronic

active hepatitis (CAH) (32-3 % of 34) but
was also found in 18-5 % of 27 patients
with primary biliary cirrhosis and in
17-6% of 34 with alcoholic cirrhosis.
As complement is required for

opsonisation, factors of the classical and
alternative pathway-CH50, C4, C5, C3,
and factor B-were also examined. Of 69
patients studied, 19 showed complement
abnormalities but only four (two CAH,
two cirrhosis) had associated opsonisation
defects. Conversely, only three out of 10
patients with defective opsonisation, in
whom complement was measured, showed
complement deficiency.
One patient with alcoholic cirrhosis and

defective opsonisation developed spon-
taneous bacterial peritonitis during this
study and impaired opsonisation in
patients with chronic liver disease may be
an important factor contributing to
increased susceptibility to infection.
Although complement abnormality is
common, it appears to be unrelated to
the opsonisation defect.

(T47)
Bacterial flora of the postoperative stomach

S. DEANE, D. GATEHOUSE, D. YOUNGS,
D. W. BURDON, J. ALEXANDER-WILLIAMS
AND M. R. B. KEIGHLEY (The General
Hospital, Birminghanm) The carcinogenic
potential of bacteria in the stomach is
related to pH, as bacterial reduction of
nitrate and nitrosation of amines are
maximal at pH > 51. Furthermore, there
is a risk of carcinoma developing in the
gastric remnant after resection for benign
disease2. We have therefore analysed the
fasting gastric bacteria in three post-
operative groups including vagotomy
alone (V: n = 35), vagotomy and drainage
(V + D : n = 39) and vagotomy and
antrectomy (V + A: n = 46) and
compared them with patients with gastric
carcinoma (CA: n = 51). The proportion
of patients with total bacterial counts
greater than 104 organisms/ml were:
V-29%, V + D-26%, V + A-76%,
and CA-86 %. The proportion with more
than three species were: V-26%, V + D
-18 %. V + A-65 %, and CA 63 %.

Total bile salt concentration did not
correlate with number or variety of
bacteria. Seventy-six percent of samples
with pH < 4 were sterile, but the number
and variety of bacteria increased between
pH 4 and 7. When samples with pH > 4
were analysed, there were no differences
between the postoperative groups and the
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flora resembled those of patients with
carcinoma.
Our data suggest that, if bacteria are

involved in gastric carcinogenesis, patients
having a resection for benign disease
would be at higher risk than those treated
by vagotomy with or without drainage.

References
'Ruddell, W., Bone, E., Hill, M., Blendis, L., and

Walters, C. (1976). Gastric juice nitrite. A risk
factor for cancer in the hypochlorhydric stom-
ach? Lancet, 2, 1037-1039.

20snes, M., Lotveit, T., Myren, J., and Serck-
Hanssen, A. (1977). Early gastric carcinoma in
patients with a Billroth II partial gastrectomy.
Endoscopy, 9, 45-49.

(T48)
Serum agglutinins to Peptostreptococcus
and Eubacterium species in patients with
Crohn's and other diseases

F. WENSINCK AND J. P. VAN DE MERWE

(introduced by J. R. Bennett) (Depart-
ment of Medical Microbiology, Erasmus
University, Rotterdam, The Netherlands)
The faecal flora of Crohn's patients differs
from the normal flora by higher numbers
of anaerobic gram-negative and coccoid
rods. Coccoid rods belonging to Pepto-
streptococcus and Eubacterium were
agglutinated by Crohn's sera in higher
percentages than by sera from healthy
subjects and patients with various diseases
(like intestinal and granulomatous
diseases). Three Eubacterium strains were
agglutinated by sera from patients with
control diseases in percentages not
significantly different from those of
healthy subjects. Sera from patients with
atopy, cirrhosis of liver, leprosy,
schistosomiasis, and spondylitis agglu-
tinated a Peptostreptococcus productus
strain more frequently than sera from
healthy subjects. The results with the four
strains were used to calculate the chance
that a patient is suffering from Crohn's
disease. If P > 0 95 was considered
positive, 50% of Crohn's patients and 0%
of healthy subjects were positive. The
percentages of positive sera were slightly
higher than normal in coeliac disease and
spondylitis but not in all other control
diseases. When applied to sera submitted
for diagnosis, 97% of the positive sera
were sent under the diagnosis Crohn
(62%), colitis (27 %), and fistula and
diarrhoea (8%). The percentage of false
positive sera was < 1 %.

(T49)
Electron microscopic evidence for epithelial
damage in the pathogenesis of Crohn's
disease

R. R. DOURMASHKIN, C. O'MORAIN, AND

A. J. LEVI (Clinical Research Centre,
Harrow, Middlesex) Electron micro-
scopic studies were carried out on
surgical and biopsy specimens from 16
patients with Crohn's disease and from 27
patients with other conditions, including
ulcerative colitis.

Hitherto undescribed lesions in Crohn's
disease were found using light microscopy
and EM, in the epithelium of both ileum
and large bowel. They were present in
affected bowel as well as histologically
unaffected areas. In toluidine blue stained
thick sections, damaged columnar epi-
thelial cells were found, mostly in the
upper portions of the villi, but also
extending downwards and into the crypts.
In large bowel, the damage was found
mostly in the surface cells. The damaged
cells were flatter than normal, and
extremely densely stained. The damage
was localised to individual cells, the
border between normal and damaged cells
being at the cell membrane. The damaged
cells were densely stained by EM also; the
cells progressed to lysis. Budding particles
were found arising from the microvilli of
these cells. The particles had extremely
dense centres and were surrounded by fine
projections, as seen in the myxovirus
group. Biological proof of virus aetiology
is required. The particles were not found
in controls.
These finding suggest a primary

pathogenic role for the epithelial lesions.

(T50)
Changes in faecal flora during development
of antibiotic associated pseudomembranous
colitis

M. R. B. KEIGHLEY, G. A. G. MOGG, D. W.
BURDON, AND R. H. GEORGE (The General
Hospital, Birmingham) Antibiotic
associated pseudomembranous colitis is
associated with production of a cytopathic
toxin by Clostridium difficile in the bowel.
Elimination of toxigenic Cl. difficile from
the colon by oral vancomycin is associated
with rapid clinical cure1. Colonisation of
the large bowel by Cl. difficile may either
represent an infection or overgrowth due
to changes in the normal faecal flora. We
have observed the changes in faecal flora
among nine patients receiving parenteral

clindamycin for treatment of postoperative
infections. Faecal samples were obtained
before, and on the third and fifth days of
therapy for viable counts, identification of
Cl. difficile and faecal toxins. Two patients
had high titres of faecal toxin and Cl.
difficile in the colon at the start of therapy.
Three patients acquired faecal toxins and
Cl. difficile during treatment. Of the
remaining four, two patients developed
antibiotic associated colitis later. The only
consistent finding in the five patients who
developed antibiotic associated colitis
during or after therapy compared with the
remainder was that Bacteroides fragilis,
although present initially, had been
undetectable in the faeces on the third and
fifth days of treatment. These results
suggest that suppression of the faecal
anaerobic flora by antimicrobials is an
important factor in the pathogenesis of
antibiotic associated colitis.
Reference
'Keighley, M. R. B., Burdon, D. W., Arabi, Y.,

Alexander-Williams, J., Thompson, H., Youngs,
Denise, Johnson, Margaret, Bentley, Sandra,
George, R. H., and Mogg, G. A. G. (1978).
Randomised controlled trial of vancomycin for
pseudomembranous colitis and postoperative
diarrhoea. British Medical Journal, 2, 1667-1669.

(T51)
Clostridium difficile associated diarrhoea-
a role in inflammatory bowel disease?

R. P. BOLTON, R. J. SHERRIFF, AND A. E. READ
(University Departments of Medicine and
Bacteriology, Bristol Royal Infirmary,
Bristol) Clostridium difficile has been
strongly incriminated in the aetiology of
pseudomembranous colitis, and in anti-
biotic associated diarrhoea", but little is
known of the incidence of the organism
and its enterotoxin in other causes of
diarrhoea.
We report the results of stool analysis

for C. difficile enterotoxin and culture in
56 cases of diarrhoea seen on general
medical wards. Enterotoxin was measured
by its cytopathic effect on HeLa cells in
tissue culture, neutralisable by C. sordellii
antitoxin, and stool was cultured in
Reinforced Clostridial medium with 0.2%
paracresol2, C. difficile being identified by
morphological and biochemical criteria
after subculture.

Included in 56 cases were 17 with
ulcerative colitis, seven with Crohn's
disease, 11 after antibiotics, and 18 with
miscellaneous disorders. Nine (16%)
proved positive for C. difficile enterotoxin
and on culture, these comprising four with
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ulcerative colitis, one Crohn's disease, one
after antibiotics, one with common
variable immune deficiency, one chronic
active hepatitis, and one patient with
dementia and personality disorder. Six of
the nine positive cases were currently
receiving steroids.
We conclude that Clostridiuim difficile

enterotoxin is associated with diarrhoea
other than that after antibiotics and may
be of relevance in inflammatory bowel
disease.
References
'Bartlett, J. G., et al. (1978). Gastroenterology, 75,

778.
'Hafiz, S., and Oakley, C. L. (1976). Journal of

Medical AMicrobiology, 9, 129.

(T52)
Increased incidence of faecal Escherichia
coli (E. coli) showing in vitro adhesive and
invasive properties in patients with
ulcerative colitis

R. J. DICKINSON, S. A. VARIAN, A. T. R. AXON,
AND E. M. COOKE (Gastroentterology Unit
and University Department of Medical
Microbiology, General Infirmary at Leeds)
The onset of ulcerative colits (UC) and its
exacerbations are often anecdotally related
to attacks of gastroenteritis but isolation
of bacterial pathogens is unusual'. We
have investigated the possibility that E.
coli may be involved in the pathogenesis
of UC.
Ten colonies of E. coli were randomly

selected from faecal cultures from the
following patients: 20 with active UC, 10
with UC in remission, five with active
colonic Crohn's disease (CD), 12 with
acute colitis of other cause, and 20 normal
controls. Each of the 10 colonies was
0-serotyped and at least one representative
of each different 0-serotype from each
patient was tested for its ability to adhere
to 2 or invade 3 Hela cels in culture.

Seven patients with acute UC (35 %) and
two patients with UC in remission (20%)
had at least one adhesive or invasive faecal
E. coli strain as compared with no patients
with CD, one with other colitis (8 %), and
one normal control (5 %).

In this study faecal E. coli showing in
vitro properties usually associated with
pathogenicity were more often isolated
from patients with ulcerative colitis than
from patients with other forms of colitis
or normal controls. This finding may have
aetiological and therapeutic significance.
References
'Weinstein, L. (1961). Bacteriological aspects of

ulcerative colitis. Gastroenterology, 40, 323.

'Varian, S. A., and Cooke, E. M. Adhesive proper-
ties of Fscherichia coli from urinary tract
infections. Journal of Medical Microbiology,
(In press).

SLabrec, E. H., Schneider, H., Magnani, T. J., and
Formal, S. B. (1964). Epithelial cell penctration
as an essential step in the pathogenesis of
bacillary dysentery. Joiurnal of Bacteriology, 88,
1503.

PLENARY
T53-T58

(T53)
ERCP in the investigation of the post-
cholecystectomy patient

W. S. J. RUDDELL, D. J. LINTOTT, M. ASHTON,
C. J. MITCHELL, AND A. T. R. AXON
(Department of Gastroenterology, and
Department of Diagnostic Radiology, The
General Infirmary, Leeds) One-hundred-
and-two consecutively presenting post-
cholecystectomy patients suffering from
severe undiagnosed abdominal symptoms
and/or jaundice, were studied by ERCP.
There were 84 females and 18 males, aged
from 18 to 83 years. Time since operation
ranged from three to 30 years.

Seventy-three patients had abdominal
pain without jaundice. An adequate pan-
creatogram was achieved in 65 (89 %).
Pancreatic abnormalities were present in
18 (25 %), and were gross in eight and
minor in 10. The biliary system was
demonstrated in 55 patients (75%) and
was normal in 49 (67 %), with retained
stones in six (8 %).
Twenty-nine patients had documented

jaundice, with or without pains. Diagnos-
tic information was obtained in all 29.
Seventeen patients (59 %) had retained
stones, four had non-stone obstruction,
and seven had normal extrahepatic ducts
(jaundice due to liver disease). The
pancreatograms showed carcinoma in the
only jaundiced patient in whom cholangio-
graphy was not achieved.

Helpful or diagnostically positive in-
formation was obtained in 53 patients
(52%) and in a further 32 patients (31 %)
both systems were entirely normal. The
examination was incomplete in the re-
maining 17 patients, 12 of whom had a
normal pancreatogram (biliary not seen),
five had a normal biliary system (pancreas
not seen), and in one patient cannulation
failed.

Biliary stones were found in six patients
more than 20 years post-cholecystectomy,
and were common even in the absence of
jaundice. ERCP often provides diagnostic

information in this selected group of
patients.

(T54)
Bowel preparation with mannitol is
hazardous

C. B. WILLIAMS, C. I. BARTRAM, L. BAT, AND
G. MILITO (St. Marks Hospital, London)
Bowel prepartion by drinking 10%
mannitol solution before colonoscopy or
bowel surgery has been proved effective in
a number of centres. The recent report of
a fatal explosion during colonoscopy and
after mannitol preparation raised the
possibility that bacterial action on this
carbohydrate substrate could produce
dangerous quantities of hydrogen. Plain
abdominal radiographs were reviewed of
1000 patients having diet, castor oil, and
enemas, 20 patients drinking mannitol
solution and 20 patients drinking saline
solution as preparation. The volume of
gas present after preparation was assessed
both subjectively by an experienced
radiologist and quantitatively by measure-
ment of colonic gas shadows on each film.
Whereas only 11 of 1000 patients after
castor oil and one of 20 after oral saline
showed excessive gas, 19 of the 20 patients
prepared with mannitol solution showed
excess (mean 7000 ml, range 210-1650 ml).
Direct estimations are in progress to con-
firm the explosive potential of this excess
gas. In the meantime, we conclude that
there may be a serious hazard in using
mannitol for bowel preparation, as many
colonoscopic procedures involve electro-
surgery and many colonic surgeons incise
the bowel by diathermy.

(T55)
Clinical and biochemical benefit of a
glycoside hydrolase inhibitor following
sucrose in the dumping syndrome

J. C. MCLOUGHLIN, K. D. BUCHANAN, AND
M. J. ALAM (Department of Medicine,
Queen's University of Belfast) We have
studied BAY g 5421 as a possible thera-
peutic agent in the dumping syndrome.
It is an oligosaccharide which inhibits
breakdown of poly-and disaccharides in
vivo'. Ten subjects with post-vagotomy
dumping symptoms were each studied
twice, administering either 100 mg BAY g
5421 or placebo in a double-blind fashion
before consumption of 50 g sucrose in
250 ml water. The severity of symptoms,
assessed by a clinical score2 was signifi-
cantly improved by the drug (P<0-025).
Plasma glucose showed marked attenua-
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tion of both hyper- (P<00001) and
hypoglycaemic (P<0-025) phases seen
after placebo.
The rise in plasma immunoreactive

insulin and gastric inhibitory polypeptide
levels was dramatically curtailed (P=
0 0009, 0-0015 respectively). Gastric
emptying assessed isotopically3 was little
affected.

This rather vigorous challenge to
saccharide absorption and metabolism
demonstrated clear clinical and bio-
chemical improvement with BAT g 5421.
This substance is therefore likely to prove
of immense value in treating 'dumpers'.
References
'Puls, W., Keup, U., Krause, H. P., Thomas, G.,

and Hoffmeister, F. (1977). Glucosidase inhibi-
tion. A new approach to the treatment of
diabetes, obesity and hyperlipoproteinaemia
Naturwissenschaften, 64, S536.

'Sigstad, H. (1970). A clinical diagnostic index in
the diagnosis of the dumping syndrome. Acta
Medica Scandinavica, 188, 479-486.

3Blake, G., and McKelvey, S. T. D. The measure-
ment of gastric emptying: a comparison of fixed
scintillation detection and the double sampling
technique. British Journal of Surgery, 66, 359.

(T56)
Sub-group of duodenal ulcer patients with
familial G-cell hyperfunction and hyper-
pepsinogenaemia I

J. CALAM, I. L. TAYLOR, G. J. DOCKRAY,
E. SIMKIN, A. COOKE, J. I. ROTrER, AND
I. M. SAMLOFF (Department ofPhysiology,
University of Liverpool, Sefton and
Broadgreen Hospitals, Liverpool, and
UCLA-Harbor Hospital, Torrance, Cali-
fornia Duodenal ulcers (DU) may be the
end result of several different disorders,
some of which could be inherited. We
describe here a sub-group of DU with
familial G-cell hyperfunction and hyper-
pepsinogenaemia I. Two patients were
identified both of whom were young men
with aggressive DU requiring surgery.
Both had exaggerated gastrin responses to
feeding (patient M: basal 66, peak 280
pmol/l: patient L: basal 92, peak 215
pmol/l, hyperchlorhydria (M: basal 9-4,
maximal after pentagastrin 55 mequiv/h;
L: basal 18-8, maximal 59 mequiv/h) and
hyperpepsinogenaemia (M: 117, L: 256
ng/ml). After antrectomy and vagotomy
serum gastrin responses to feeding, and
gastric acid secretion, returned to normal
in both patients and there was no ulcer
recurrence (three years). Antral gastrin
concentrations were normal (M: 6-9
nmol/g; L: 2-7 nmol/g) indicating hyper-
function of G-cells rather than hyper-
plasia. Three of six first-degree relatives in

one family (including a father with DU),
and one (father) of four in the other family
had postprandial hypergastrinaemia
(>80pmol/l, equivalent to the 90 per-
centile for DU) and hyperpepsinogenaemia
(100, 117, 91, 121 ng/ml; normal<100
ng/ml). A fourth first-degree relative in
one family had postprandial hyper-
gastrinaemia with hypopepsinogenaemia
indicating gastric atrophy and thyro-
toxicosis. We conclude that a sub-group
of duodenal ulcer patients may have G-cell
hyperfunction with hyperpepsinogenaemia
I as an inherited trait.

(T57)
Clinicopathological study of pancreatic and
neural VIPomas

R. G. LONG, S. J. MITCHELL, M. G. BRYANT,
J. M. POLAK, AND S. R. BLOOM (Depart-
ments of Medicine and Histochemistry,
Royal Postgraduate Medical School, Ham-
mersmith Hospital, London) Sixty
patients have been studied with a tumour
secreting vasoactive intestinal polypeptide
(VIP). In 10 patients the tumour was a
ganglioneuroblastoma and in 50 was pan-
creatic in origin. All the pancreatic
tumours presented in adulthood but seven
of the patients with ganglioneuroblasto-
mas were under the age of 10 years. All
the patients had diarrhoea, a raised
plasma VIP and hypokalaemia and the
majority had weight loss, colic, metabolic
acidosis, hypophosphataemia, and re-
duced or absent gastric acid secretion.
Flushing (20%), hypercalcaemia (41 %),
hypocalcaemia (12 %) ,and hyperglycaemia
(15%) also occurred. Nephrolithiasis was
present in two patients as was a family
history of pancreatic endocrine tumours.
VIP was confirmed in the tumours by
radioimmunoassay (mean VIP 922±183
pmol/g wet tissue) and immunocyto-
chemistry. Only one of the ganglio-
neuroblastomas was malignant but two of
the patients with benign tumours died.
Approximately half of the pancreatic
tumours were malignant but long-lasting
symptomatic remissions occurred with
streptozotocin and 5-fluorouracil therapy.
Responses to treatment can usually be
monitored by measuring plasma VIP but
in one patient who obtained a remission
with streptozotocin, plasma VIP re-
mained raised due to a high molecular
size VIP.

It is concluded that VIPomas have a
classic clinical syndrome and usually
respond to treatment. Failure of diagnosis
remains a problem.

(T58)
Percutaneous transhepatic portography in
the assessment of portal hypertension:
clinical correlations and comparison of
radiographic techniques

G. SMITH-LAING, M. CAMILO, R. DICK, AND
S. SHERLOCK (Academic Department of
Medicine, Royal Free Hospital, London)
Sixty-four transhepatic portograms per-
formed before transhepatic obliteration of
varices in patients with variceal haemor-
rhage have been reviewed. Thirty-five
patients also had a splenic portogram and
27 patients had coeliac axis angiography.

Complications of transhepatic porto-
graphy occurred in nine patients, all with
decompensated liver disease.

Sixty-two patients had coronary gastro-
oesophageal vessels feeding gastric and
oesophageal varices, and other major
collateral circulation was seen in 26
patients. There was no relationship
between the extent of the variceal and
other collateral circulation and the height
of portal pressure or the frequency and
severity of variceal haemorrhage. There
was failure to opacify the intrahepatic
portal venous system in 11 patients and
this was strongly associated with portal-
systemic encephalopathy.

Splenic portography was comparable
with transhepatic portography in detecting
left and short gastric veins, but detected
only a third of non-variceal collaterals.
The venous phase of arteriography de-
tected only half of the left gastric veins and
very few short gastric veins or other
collateral vessels.

Transhepatic portography is a superior
technique for visualising the portal system
and may provide anatomical and haemo-
dynamic information not obtainable by
other methods. Technical difficulty re-
stricts its use to centres experienced with
this technique.

POSTERS
P1-P19

(P1)
Clearance of immunoreactive trypsin in bile

G. LAKE-BAKAAR, J. DOOLEY, S. MCKAVA-
NAGH, AND J. A. SUMMERFIELD (introduced
by Sheila Sherlock) (The Department of
Medicine, Royal Free Hospital, London)
1251-labelled human trypsin introduced
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into the systemic circulation in man was
recently shown to be secreted into duo-
denal juice via both biliary and pancreatic
secretions1. In this study, we have quanti-
fied the total daily biliary output and the
clearance rate of immunoreactive trypsin.

Total external biliary drainage was es-
tablished in seven patients with complete
bile duct obstruction, by a catheter intro-
duced percutaneously into the liver. Bile
was pooled into aliquots collected over
two to 16 hours for up to seven days.
Trypsin concentrations in both serum
and bile were measured by a specific
radioimmunoassay (RIA-gnost Trypsin,
Behringwerke).
The concentrations of both trypsin and

the major serum inhibitors, ox1AT, and
aaM were measured in pooled samples of
bile by radial immunodiffusion (M-Parti-
gen plates). The mean daily output of
trypsin in bile ranged between 1P5x 10-6
to 13-5 x 10-6 mol (36-324 V±g). This repre-
sents less than 0 5% of the estimated
daily trypsin output in duodenal juice.
Biliary clearance ranged from 0-06 to
0-61 ml/min in four patients.

In the pooled bile samples, the mean
trypsin concentration was 8 1 ±25 x 1O-'5
M (mean, SEM). This is about 46% of the
average serum concentration. The inhibi-
tors oc1AT and OC2M were present in molar
excess (17d0-3 x 10-9M and 0 97±0 3 x
10-9M respectively.
These results suggest that the liver may

be important in the metabolism of serum
trypsin.
References
5Lake-Bakaar, G., Rubio, C. E., McKavanagh, S.,

and Summerfield, J. M. (1979). Clearance of
I-125 labelled human trypsin from the serum:
Evidence for recirculation in man. Clinical
Science and Molecular Medicine, 56, 15p.

(P2)
Measurement of the carbohydrate com-
ponent of dietary fibre (non-starch poly-
saccharides)

H. ENGLYST AND H. WIGGINS (MRC Dunn
Nutrition Unit, Milton Road, Cambridge)
Existing methods for the measurement of
non-starch polysaccharides (NSP) give
little information on their composition,
and are time consuming or inaccurate.
We have therefore developed a new pro-
cedure which combines GLC determina-
tion of monosaccharide components with
recent advances in enzyme technology
enabling complete removal of starch
without affecting the NSP.
Two aliquots of the sample are extracted

at pH5 at 100°C and then incubated with
starch hydrolysing enzymes for three
hours at 60°C. The water soluble NSP are
precipitated from the supernatant with
alcohol. The insoluble residues from the
two aliquots are then treated differently.
The first is hydrolysed with 0 5 M H2SO4
for 2-5 hours at 100°C. The monosac-
charides released are estimated by GLC
and give the value for water insoluble
non-cellulosic polysaccharide. The second
residue is treated with 12 M H2SO4 at
20°C, the acid is diluted to 0 5 M and
hydrolysed as before. The increased
glucose from the second residue gives the
value for cellulose.
With the use of this method total NSP,

water soluble and water insoluble non-
cellulosic polysaccharides, and cellulose
values were obtained for white bread
(2-26, 0-69, 0 90, 0 67); wholemeal bread
(6-36, 101, 4-19, 1.16) and apple as eaten
(156, 0-49, 050, 057).

(P3)
Intravenous glucagon increases biliary lipid
output and promotes bilirubin excretion in
man

L. N. JARRETT, R. JACKMAN, AND G. D. BELL
(University Departments of Surgery and
Therapeutics, City Hospital, Notting-
ham) Pharmacological doses of intra-
venous glucagon are now extensively used
by radiologists1 and endoscopists2. How-
ever, its effects on biliary lipid and bilirubin
excretion are largely unknown. We studied
these aspects in 21 postoperative chole-
cystectomy patients with indwelling T-
tubes. Nine fasted patients acted as con-
trols, while the remaining 12 subjects
received a bolus injection of either 1 mg
or 0-1 mg glucagon. The injection was
given over a period of 30 seconds.

Results showed that 1 mg glucagon
increased bile flow (P<0 001) within less
than five minutes of the injection and the
choleretic effect lasted a total of about 40
minutes. Furthermore, this dose of the
hormone also significantly increased the
output of bile salt (P<0-01), phospholi-
pids (P<0-02), and cholesterol (P<0-05)
into bile. Simultaneously, bilirubin excre-
tion rose from a baseline of mean 0-26±
0-02 to 0-3240-03 ,umol/min (P<0-02).
All these effects lasted for approximately
10 minutes.
The 0-1 mg dose of intravenous gluca-

gon produced similar but less pronounced
effects.
We conclude that pharmacological

doses of glucagon increase biliary secre-

tion of bile salts, lipids, and bilirubin for
periods of about 10 minutes. Glucagon is
known to increase blood flow for a
similar time period3 and this may in part
explain the present observation.
References
'Kreel, L. (1979). Glucagon in radiology, in

Glucagon in Gastroenterology, pp. 61-79.
Edited by J. Picazo. MTP Press.

2Myren, J. (1979). The role of glucagon in different
endoscopic procedures in the upper gastro-
intestinal tract, in Glucagon in Gastroenterology,
pp. 39-48. Edited by J. Picazo. MTP Press.

'Richardson, P. P. I., and Withrington, P. G.
(1978). The effects of intraportal infusions of
glucagon on the hepatic arterial and portal
venous vascular beds of the dog: inhibition of
hepatic arterial vasoconstrictor responses to
noradrenaline. Pflugers Archiv, 378, 135-140.

(P4)
Dynamic imaging of the stomach by real-
time ultrasound

S. HOLT, R. C. HEADING, W. N. MCDICKEN,
T. ANDERSON, AND M. D. SUMERLING (The
Royal Infirmary, Edinburgh) After the
ingestion of 500 ml orange juice at 37°C
ultrasonic scanning of the left upper quad-
rant of the abdomen using a rotating real-
time transducer' produced dynamic
images of the stomach which were
visualised on closed circuit TV and re-
corded on to cassette tape. Permanent
photographic records were made using a
Polaroid camera for static views or cin6
film for continuous imaging. Gastric con-
tractions were recorded from the pyloric
antrum by longitudinal scanning in the
lower epigastrium and reproducible moti-
lity tracings were obtained using a fibre-
optic chart recorder. After the liquid meal,
contraction in the antrum was absent or
weak for up to five minutes but was
followed by regular contractions occurring
with a frequency of three per min. Intra-
venous metoclopramide (10 mg) enhanced
the magnitude and frequency of the antral
movement which was abolished by intra-
venous propantheline (30 mg). For up to
30 minutes after drinking there was no
marked change in the diameter of the
resting pyloric antrum. Real-time ultra-
sonic imaging permits the non-invasive
recording of gastric motor function. It is
safe, may be repeated as required, and
provides a new method for the study of the
effect of drugs and disease states on gastric
contractions.
Reference
'McDicken, W. N., et al. (1979). An ultrasonic

real-time scanner with pulsed Doppler and
T-M facilities for foetal breathing and other
obstetrical studies. Ultrasound in Medicine and
Biology (in press).
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(P5)
Acid hydrolases from peripheral blood
monocytes in liver disease

G. E. HOLDSTOCK, S. HILL, AND RALPH
WRIGHT (Southampton University Hos-
pitals) We have studied the lysosomal
enzyme production of human peripheral
blood monocytes in patients with chronic
liver disease. Purified monocytes were ob-
tained by standard methods from 35
patients with cirrhosis and 35 controls.
1P5 x 106 monocytes were incubated for 24
hours with or without a standard endo-
toxin solution. The enzyme activity of
N-acetyl-B-glucosaminidase and B-glucu-
ronidase was measured in the supernatant
and in the cells. Significantly lower levels
of enzymes were found in both the super-
natant (P=0 01) and cells (P=0-05) in
cirrhotics than in the control group. Levels
were lowest in the alcoholic cirrhotic and
in acute alcoholic hepatitis. In a further
group of 10 alcoholics without cirrhosis,
values were normal. Ten patients with
cirrhosis on corticosteroids also had
normal values.
We conclude that the production of

lysosomal enzymes is low in cirrhosis,
unless on treatment with corticosteroids.
This may indicate either a specific effect on
monocytes or that there is a different
population of monocytes in liver disease,
possibly due to recruitment of cells into
the liver.

(P6)
Chenodeoxycholic acid (CDCA) accen-
tuates sex differences in liver bile acids

W. KURTZ, U. LEUSCHNER, AND A. HELL-
STERN (introduced by M. Classen)
(Centre of Internal Medicine, Department
of Gastroenterology, University Clinics,
Frankfurt/Main, West Germany) Sub-
cellular bile acid patterns show sex
differences in normal rat liver1. As a sex-
dependent hepatotoxicity of CDCA was
described in morphological studies, we
investigated CDCA influences on sex
differences in liver bile acids. Male and
female Wistar rats were fed 20 mg CDCA/
kg daily, after 14 days nonsulphated bile
acids were determined by gas-liquid
chromatography in the subcellular frac-
tions mitochondria, microsomes, and
cytoplasm prepared by differential cen-
trifugation2. Weights of subcellular frac-
tions, and total bile acid concentrations,
drop in the male and rise in the female. In
the female, concentrations of CDCA and

cholic acid are significantly higher in all
subcellular fractions, of oc-muricholic acid
and hyodeoxycholic acid in microsomes
and cytoplasm, of deoxycholic acid in the
cytoplasm. Relative proportions of cholic
and ,-muricholic acids are higher in all
subcellular fractions in the male. With
rising total bile acids in the female, sex
differences in subcellular liver bile acids
are enhanced by CDCA, with higher
CDCA in the female, 3-muricholic acid in
the male. Lower total bile acids, higher
proportions of cholerrhoeic, non-toxic
r-muricholic acid, and hepatoprotective
cholic3 acid may explain lower hepatotoxi-
city of CDCA in the male; higher di-
hydroxy bile acids may cause greater sus-
ceptibility to CDCA injury in the female.

References
1Z. Gastroenterologie, 16 Suppl., 67 A, 1978.
"Z. Gastroenterologie, 12, 95-102, 1974.
3Gastroenterology, 73, 120-128, 1977.

(P7)
Interposition portacaval 'H' grafts for
bleeding oesophageal varices

M. H. THOMPSON AND R. N. BAIRD (De-
partment of Surgery, Bristol Royal Infirm-
ary) Although the role of surgery in
portal hypertension is controversial, vari-
ceal decompression may be required in
patients with repeated or continuing
haemorrhage. Selective shunts are not
always applicable: a total shunt may be
necessary. End-to-side portacaval shunt
may be difficult because of an enlarged
caudate lobe, or inappropriate because of
hepatofugal portal blood flow. The long
Dacron prosthesis used in a mesocaval
shunt may lead to thrombosis. We have
therefore used a short Dacron interposition
portacaval 'H' graft in 10 selected patients.
They had on average 2-6 hospital admis-
sions each for bleeding, and their age
ranged from 27 to 69 years. Childs classifi-
cation was A: two patients, B: four
patients, C: four patients.
Two patients (both Childs 'C') died in

hospital, one with Budd-Chiari syndrome,
and one with primary biliary cirrhosis.
Worsening liver disease was a major
factor, but the shunt remained patent in
both.
Of the eight survivors, average hospital

stay was 16-5 days. Shunt patency was
confirmed radiologically before discharge.
Average follow-up is 16-2 months; one
patient had mild encephalopathy and one
re-bled from a duodenal ulcer.

We conclude that this shunt is useful
where anatomical or physiological factors
preclude the use of other decompressive
operations. It may be particularly appli-
cable if there is hepatofugal portal blood
flow.

(P8)
Initial evaluation of a gamma-labelled bile
acid in man

M. A. EASTWOOD, M. V. MERRICK, J. F.

MUNRO, J. R. ANDERSON, AND A. H.
MCLEAN-ROSS (Department of Nuclear
Medicine, Gastrointestinal Unit and Surgi-
cal Unit, Western General Hospital, and
Department of Medicine, Eastern General
Hospital, Edinburgh) The development of
a gamma-labelled bile acid would facilitate
clinical studies of the enterohepatic
circulation of bile acids.

75Se-23-selena-25-homocholic acid
(SHT) is such a bile acid.
Four patients with cannulated bile

ducts were given 25 ,uC 14C cholic acid
and 25 ,C 75Se SHT orally. Both isotopes
appeared in the bile at the same rate
(ratio 14C:75Se, 1 :0 91).
The excretion of orally administered

SHT was followed in 12 normal volunteers
over 70 days with whole body counting.
In four other volunteers intravenous SHT
was given. The rate of excretion was equal
after oral and intravenous administration.
The excretion curve can be described by
the sum of two exponentials, the faster
comprising 97-6 % of the activity has a
Ti of 3-4±0-8 days and the slower of
60+22 days.
The rate of excretion was measured in

three subjects who had undergone exten-
sive ileal resection and four with jejuno-
ileal bypass for obesity. Four subjects
excreted 98 +2% of the SHT in four days.
The excretion from two patients was
within normal limits suggesting compen-
satory changes.
SHT appears to behave as a con-

ventional bile acid in man.

(P9)
Intestinal calcium and phosphate absorption
in primary biliary cirrhosis following
parenteral vitamin D2 and after small oral
doses of 1,25 dihydroxy and lcx hydroxy
vitamin D3

0. EPSTEIN, Z. VARGHESE, K. FARRINGTON,
S. P. NEWMAN, J. F. MOORHEAD, AND S.
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SHERLOCK (Academic Department of
Medicine, and Division of Nephrology,
Royal Free Hospital, Hampstead, London)
To prevent osteomalacia, patients with
primary biliary cirrhosis (PBC) are
treated by long-term parenteral vitamin
D2 administration. Using a double isotope
technique, calcium and phosphate absorp-
tion has been measured in 27 patients with
PBC, four weeks after receiving 10 000 IU
vitamin D2 by intramuscular injection.
Thirteen patients had subnormal calcium
and phosphate absorption. To assess the
effect of small oral doses of vitamin D3
metabolites, the patients were randomised
into three groups receiving either 0 5 ptg
1,25 dihydroxy vitamin D3, 1 Lg 1 oc
hydroxy vitamin D3, or 2 ,ug 1 o hydroxy
vitamin D3 daily for six weeks. Oral
treatment with 0 5 ,ug, 1,25 dihydroxy,
and 2 jig ac hydroxy vitamin D3 caused a
marked improvement in the fractional
rate of calcium absorption (P<0-01,
P<0-05). Treatment was not complicated
by hypercalcaemia, nor was there an
increase in serum creatinine. Mean phos-
phate absorption increased in all three
groups, but was not significant. We con-
clude that in PBC, calcium and phosphate
malabsorption may occur in spite of
parenteral vitamin D2 treatment, and this
can be predictably improved by small oral
doses of vitamin D3 metabolites. The
response to small doses of 1,25 dihydroxy
vitamin D3 indicates that end-organ
responsiveness is normal, and the response
to Ioc hydroxy vitamin D3 indicates that
hepatic hydroxylation is adequate.

(PIO)
Sclerosing cholangitis: a reversible disease
when associated with inflammatory disease

R. A. B. WOOD AND A. CUSCHIERI (Depart-
ment of Surgery, Ninewvells Hospital and
Medical School, Dundee) Primary sclero-
sing cholangitis is a progressive disease
causing death from secondary biliary
cirrhosis in five to 15 years. Sclerosing
cholangitis secondary to inflammatory
bowel disease has a similar prognosis
unaffected by bowel resection'. This paper
will show that the extent of the sclerosis
may be reversed after colectomy for in-
flammatory bowel disease and stenting of
the biliary tree.

Three patients with ulcerative colitis of
at least 10 years' history presented with
itching and jaundice of varying degrees.
Preoperative cholangiography was pos-
sible in only two patients because of an

allergy to the contrast medium in one.
Two patients underwent total colectomy
with permanent ileostomy and one colec-
tomy with ileorectal anastomosis. All
patients had positioning of a transhepatic
silicone rubber hepatostomy tube with
side holes throughout its length allowing
free drainage of bile into the duodenum.
The tubes were in position for over one
year with daily flushing of the tube with
saline by the patient to prevent collection
of inspissated bile. Cholangiograms done
via these tubes at repeated intervals
showed marked increasing diameter of
both intrahepatic and extrahepatic biliary
tree. Repeat liver biopsy showed static or
improved liver histology.

Patients have been followed up from
one to four years without recurrence of
their jaundice.
Reference
1Kern, F. (1976). Progress in Liver Diseases, Volume

5. Edited by Poppner and Schaffner. Grune and
Stratton.

(P11)
Effects of spontaneous portacaval shunting
on human plasma lipoproteins

R. C. DAY, D. S. HARRY, L. J. WEBB, AND N.
MCINTYRE (Department of Medicine,
Royal Free Hospital, London) In homo-
zygous familial type II hyperlipoprotein-
aemia plasma levels of low density lipo-
protein (LDL) are raised, due to both
impaired catabolism and inappropriately
high synthesis of LDL. After portacaval
anastomosis the LDL level falls, probably
due to a fall in its synthetic rate. Patients
with portal vein occlusion provide a
model for study of the effects on plasma
lipoproteins of spontaneous portacaval
shunting in the absence of preceding
lipoprotein disorder or significant liver
disease. We have studied their lipoproteins
by chemical analysis, gel filtration, and
electron microscopy and measured LDL
turnover using injected autologous 1251_
labelled LDL.
The plasma levels of cholesterol, very

low density lipoprotein, and LDL in six
patients were significantly reduced com-
pared with normal subjects. High density
lipoprotein (HDL) concentration was
significantly raised. The chemical compo-
sition of the lipoproteins and their
morphology on electron microscopy were
normal. The fractional catabolic rate of
LDL in five patients (159% per hour±
0-17 %) did not differ from that in eight

normal subjects (1 56%+017%) indi-
cating that, even in subjects without pre-
ceding hyperlipoproteinaemia, portacaval
shunting of blood is associated with a
reduced plasma LDL concentration due
to a reduced LDL synthetic rate. The rise
in plasma HDL has not previously been
recorded; its mechansim remains unex-
plained.

(P12)
Cholesterol absorption in cirrhosis: the role
of total and individual bile acid pool size

M. PONZ DE LEON, N. CARULLI, P. LORIA,
G. ROMANO, AND F. ZIRONI (Istituto di
Clinica Medica, Universitai di Modena,
Italy) Low cholesterol absorption has
been reported in cirrhosis' and it has been
suggested that this could contribute to the
hypocholesterolaemia frequently observed
in cirrhotic patients. The factors which
regulate cholesterol absorption are only
partially known; however, the determi-
nant role of bile acids has been extensively
documented2. Therefore, we aimed to in-
vestigate if changes of total or individual
bile acid pool size could account for the
reduced cholesterol absorption in cirrhosis.

Nineteen cirrhotics and 21 controls
were studied. Cholesterol absorption was
measured with the faecal isotopic ratio
method3. Total and individual bile acid
size were estimated with the isotopic
dilution technique.

Results showed that cholesterol absorp-
tion was reduced in cirrhosis as compared
with controls (P<001). Total bile acid
pool was reduced in cirrhotics (3204 ± 1268
mg SEM versus 4764±1045 mg in con-
trols, P<0 01) and weakly correlated with
cholesterol absorption (r=0-51). Cheno-
deoxycholic acid pool was not reduced in
cirrhosis and did not correlate with choles-
terol absorption. Cholic acid (CA) pool
was significantly smaller in cirrhotics
(P<0005) and strongly correlated with
cholesterol absorption (r=0-73, P<0001).
We conclude that low cholesterol

absorption, in cirrhosis, is associated with
changes of bile acid pool size. The selective
reduction of CA pool size and its corre-
lation with cholesterol absorption suggest
that CA is probably the most effective bile
acid in promoting cholesterol absorption.
References
'Ponz de Leon, M., et al. (1978). Gut, 19, A970.
2Holt, P. R. (1972). Archives of Internal Medicine,

130, 574-583
3Borgstrom, B. (1969). Journal of Lipid Research,

10, 331-337.
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(P13)
Clinical experience with impromidine, a
highly specific histamine H2-receptor
agonist

U. BANGERTER, M. SCHLUP, W. LIECHTI,
W. H. HACKI, AND F. HALTER (introduced by
R. H. Hunt) (Gastrointestinal Unit,
University Hospital, Berne, Switzerland)
Impromidine has shown to be a specific
H2-receptor agonist in a number of species
including healthy man1. We investigated
the acid secretory capacity and clinical
tolerance of this drug in a total of 40
patients suffering from peptic ulcer disease
or dyspepsia. Subcutaneous injection
in 10 patients-group 1-(10Lg kg-1
impromidine subcutaneously) resulted in
similar MAO values as obtained with 6 tLg
kg-1 pentagastrin sc. (19 5±5 1, 20-7k
3-4 mmol H+h-1 : SEM). Impromidine
had no influence on serum gastrin levels.
With continuous intravenous administra-
tion at the same dose levels ofimpromidine
or pentagastrin (10 subjects, group 2) a
difference was seen in the time course of
the response with a significant reduction
in the acid secretory response to
impromidine over the first 40 minutes of
the infusion period (p < 0-05). However,
MAO as well as PAO values were not
significantly different (MAO 17-4 i 2-0
versus 25-8 i 4-1, PAO 28-9 i 38 versus
33.3 4: 4-8 mmol H+ h-1 i SEM). In
group 2, as well as in 20 patients over the
age of 55 years (group 3), intravenous
impromidine had no influence on blood
pressure but led to a significant increase
in pulse rates (71-1 : 3-8 to 76-0 + 3-8
(p < 0-02)-group 2 and 71-8 + 2-9 to
76-6 + 3 0 (p < 0-02)-group 3).

Facial flushing after impromidine (37/
40) and nausea after pentagastrin (5/20)
were the most prominent side-effects of
both drugs. Impromidine can thus be con-
sidered an important new clinical research
tool of similar potency and tolerance to
pentagastrin.
Reference
'Hunt, R. H., et al. (1978). Gut, 19, A980.

(P14)
Paired liver biopsy in inflammatory bowel
disease

M. K. DUTT, D. R. DAVIES, R. H. GRACE, AND
R. P. H. THOMPSON (Gastrointestinal
Lablratory, Rayne Institute, and Depart-
ment of Surgical Pathology, St. Thomas'
Hospital, London, and the Royal Hospital,
Wolverhampton) Needle biopsy of the

liver gives valuable histological infor-
mation but sampling errors may occur.
Baumsgaard1 found close correlation
within biopsy pairs in unspecified liver
disease but obtained both specimens from
the right lobe only 4-6cm apart. Perrett2
found that only 10-20% of percutaneous
needle biopsies in patients with inflamma-
tory bowel disease showed pathological
changes, whereas Eade3 found 90-95% of
wedge biopsies had abnormalities in
patients undergoing surgery for inflamma-
tory bowel disease.
We obtained needle biopsies from both

lobes of the liver in 29 patients undergoing
surgery for inflammatory bowel disease.
The histological gradings were entered in
n xm tables for each biopsy pair and
Kendall's correlation coefficient r cal-
culated with tied ranks: (1) 89% of one or
both biopsies showed fatty change, and r
for correlation within the pairs = 0-998
(P<O0001); (2) 45 % focal necrosis,
r = 0-85 (P<OO001); (3) 72% Kupffer cell
hyperplasia, r = 0-48 (P<O-001); (4) 66%
portal tract inflammation r = 0l56 (P<
0-001). One patient showed active chronic
hepatitis and one cirrhosis in both biopsies.
All biopsies were closely correlated within
pairs from patients with ulcerative colitis
(14) or Crohn's disease (15).
Our results agree with Eade; the high

incidence of abnormalities presumably
reflects the severity of the bowel disease
requiring surgery. Sampling errors were
small and there was close histological
correlation within biopsy pairs.
Thus needle biopsy is an accurate guide

to hepatic histology in inflammatory
bowel disease.
References
5Baumsgaard, P., Sanchez, G., and Lundborg, C.

(1979). Acta Pathologica Microbiologica Scan-
dinavica, 87, 51-57.

'Perrett, A. D., Higgins, G., Johnston, H. H.,
Massarella, G. R., Truelove, S. C., and Wright,
R. (1971). Quarterly Journal of Medicine, 158,
187-238.

"Eade, M. N. (1970). Annals of Internal Medicine,
72, 475-487.

(P15)
Portoenterostomy for biliary atresia:
a histological analysis

D. LAWRENCE, E. R. HOWARD, C. A. TZAN-
NATOS, AND A. P. MOWAT (Departments of
Surgery, Pathology and Child Health
King's College Hospital, London) Ex-
cision of portal tissue and portoenteros-
tomy (Kasai procedure) has gained
acceptance as the operation of choice in
children with the 'non-correctable' form

of biliary atresia. The presence of biliary
ductules at the porta hepatis has been
reported as being essential for the estab-
lishment of biliary drainage1. Other
studies2 conclude that the absence of
biliary radicles does not preclude effective
drainage.
The present study reports our experience

in patients undergoing portoenterostomy.
Excised tissue was examined for the
presence and size of biliary ductules.
Duct remnants from 26 patients (mean

age at operation 12 weeks) were studied,
and divided into groups. Group 1-no
ductules, group II-up to 20 ductules, and
group III-more than 20 ductules.
There are 16 survivors (mean 23-7

months). One (of four) from group I,
five (of nine) from group II, and nine
(of 13) from group III. There were 10
deaths (mean 15-3 months).
Of the 11 patients who had ductules

greater than 50,u diameter, eight have
survived, compared with seven who had
ductules smaller than 501,.
These results suggest that the presence

of large biliary ductules at the porta
hepatis does not affect the prognosis in
patients undergoing portoenterostomy.
References
"Lilly, J. R., and Altman, R. P. (1975). Hepatic

porto-enterostomy for biliary atresia. Surgery,
78, 76-86.

'Arima, E., et al. (1976). Surgically correctable
biliary atresia. A follow-up study. Acta Medica
University of Kagoshima, 18, 39-45.

(P16)
Inhibitory effect of warfarin on spontaneous
metastases arising from experimental
intestinal cancers

R. C. N. WILLIAMSON, P. J. LYNDON, AND
A. J. C. TUDWAY (University Department
ofSurgery, Bristol Royal Infirmary) Cou-
marin anticoagulants inhibit pulmonary
metastases in several 'artificial' experi-
mental tumour systems1, whereas adap-
tive hyperplasia following partial enterec-
tomy promotes chemical carcinogenesis in
rats2'3. The ability of chronic warfarin
anticoagulation to prevent spontaneous
metastases from intestinal tumours in-
duced by azoxymethane (10 mg/kg/wk x
12) was tested in rats (N= 188) with and
without 60% distal small bowel resection
(DSBR). Warfarin sodium was added to
the drinking water (0 5 mg/l), starting one
week or 12 weeks postoperatively; con-
trols had no warfarin. Anticoagulation
was monitored by Thrombotest (Nye-
gaard).
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After five to seven months, rats with
DSBR were twice as sensitive to warfarin
as unoperated rats, probably because of
vitamin K malabsorption: faecal fat
content was 59-93% higher (P<0-005),
while serum B12 was 40% lower (p<0-05).
Adaptive growth of the jejunum and
caecum after DSBR was characterised by
22-76% increments in segmental weight
and surface area (P<0001). DSBR caused
a threefold increase in duodeno-jejunal
tumours at 15-25 weeks (P=0-025) and a
74% increase in colonic tumours at 25-35
weeks (P<0 01). The incidence of meta-
stases (lymphatic, peritoneal) found after
25 weeks was 47% in controls, 10% in
rats with DSBR alone (p= 0-05) and 13%
in rats with warfarin alone (P=0 02). The
combination of DSBR and warfarin
reduced the incidence to zero (P=0-002).

Intestinal carcinogenesis induced by
azoxymethane is enhanced by the adap-
tive response to DSBR, but anticoagu-
lation inhibits spontaneous metastases in
this model.

References
"Hoover, H. C., Jones, D., and Ketcham, A. S.

(1976). The optimal level of anticoagulation for
decreasing experimental metastases. SurgerY, 79,
625-630.

2Williamson, R. C. N., Bauer, F. L. R., Ross, J. S.,
Oscarson, J. E. A., and Malt, R. A. (1978).
Promotion of azoxymethane-induced colonic
neoplasia by resection of proximal small bowel.
Cancer Research, 38, 3212-3217.

"Oscarson, J. E. A., Veen. H. F., Ross, J. S., and
Malt, R. A. (1979). Ileal resection potentiates
1,2-dimethylhydrazine-induced colonic carcino-
genesis. Annals of Surgery, 189, 503-508.

(P17)
Jejunal mucosal morphometry in children
with and without gut symptoms

D. KINGSTON, F. J. PENNA, I. D. HILL,
K. ROBERTSON, G. SLAVIN, AND M. SHINER
(Clinical Research Centre, Harrow, Middle-
sex) To establish the morphometric
characteristics of jejunal biopsies in
childhood, 19 peroral biopsies from 18
children free of gut symptoms were
compared with those from 23 children with
persistent (non-coeliac) diarrhoea, and
from 14 normal adults. Using a micro-
scope fitted with a Dynascope (model 7A)
viewing head, measurements were made
of villous height, crypt depth, enterocyte
height, theliolymphocytes per 100 en-
terocytes, and inflammatory cells per
mm2 in villi and crypts. Statistical
analysis showed no difference between the
two groups of children, but compared
with healthy adult volunteers the 'control'

children had significantly shorter villi
and deeper crypts. The measurements of
crypt depth (unlike those villous height)
showed almost complete separation be-
tween the adults and children. The in-
crease in inflammatory cells in these
children was nearly significant. Thirty-
seven per cent of biopsies from children
free of gut symptoms were graded as PVA.
Biopsies graded histologically normal
from children differed from those from
adults mainly in increased crypt depth.
Subject to the limitation that it is not
ethical to biopsy normal children, we have
shown that jejunal biopsies of children
cannot be judged by the criteria relevant
to healthy adults in England.

(P18)
Place of splenectomy-a reappraisal

R. J. LUSBY, N. L. PASHBY, AND R. N. BAIRD
(introduced by R. C. N. Williamson)
(Department of Surgery, Bristol Royal
Infirmary, Bristol) Splenectomy, once
thought to carry little risk or consequence,
has in recent years been the subject of
increasing concern (1,2). The removal of
this important immunological organ has
been associated with reports of increased
sepsis and, in particular, overwhelming
sepsis occurring both in adults and
children.

In a review of 192 splenectomies
performed at the Bristol group of hos-
pitals between July 1973 and July 1978 the
overall hospital mortality was 15%.
Mortality associated with haematological
disorders was 4 %, while that performed as
part of a planned procedure, such as
radical gastrectomy, was 33 %. Staging
laparotomy for lymphoma was performed
in 45 patients and this group had a high
incidence of septic postoperative compli-
cations. Overall postoperative compli-
cations included chest infection (42%),
wound infection (15.5 %), and subphrenic
abscess (4%).
While patients undergoing splenectomy

for trauma carried a lower risk of com-
plications, there have been reports of
overwhelming sepsis occurring late in this
group3. A report is included of five
patients managed non-operatively where
the diagnosis of splenic trauma was made
clinically and on isotope scanning.
With greater awareness of the impor-

tance of the spleen and the high risks
associated with its removal it is timely to
reconsider the indications for its removal.

References
'British Medical Journal (1978). After splenectomy

(Editorial). British Medical Jour-zal, 2, 1042-
1043.

'Singer, D. B. (1973). Postsplenectomy sepsis.
Perspectives in Paediatric Pathology, 1, 285-311.

3Robinette, C. D., and Fraumani, J. F. (1977).
Splenectomy and subsequent mortality in
veterans of the 1939-45 war. Lancet, 2, 127-129.

(P19)
Bile acid concentrations in the stomach and
the incidence of gastritis in preoperative
duodenal ulcer patients and in patients after
highly selective vagotomy and partial
gastrectomy

E. P. DEWAR, M. F. DIXON, M. J. MCMAHON,
AND D. JOHNSTON (University Department
of Surgery, The General Infimary, Leeds)
Gastritis, possibly as a result of 'bile'
reflux, is a recognised sequel of partial
gastrectomy and of vagotomy and drain-
age. This 'bile reflux gastritis' may
predispose to gastric ulceration" and
gastric carcinoma2. Highly selective vago-
tomy (HSV), by preserving antral and
pyloric function, should minimise this
complication.

Oesophagoduodenogastroscopy with
multiple biopsy and 'blind' histological
assessment3 was performed in 11 pre-
operative duodenal ulcer (DU) patients
and in eight asymptomatic patients after
HSV (one to 10 years, mean 3-2 years).

Bile acid concentrations (BACs) in
gastric juice during a standard Lundh
meal were measured by the steroid
dehydrogenase method in 11 DU patients,
nine patients after HSV, and four patients
after partial gastrectomy for DU

Endoscopic assessment of gastritis and
duodenitis correlated well with the
histological findings (r=0-87).

Duodenitis was significantly less after
HSV than in duodenal ulcer patients.
Antral gastritis was present in all DU
patients and in six of eight HSV patients.
Gastritis of the corpus was seen in 36% of
DUs and 37 % of HSVs.

Fasting BACs in ,umol/ml were: DU
0'3±0'4; HSV 0-06±0-1; PG 7-247-3
(m±SD, DU vs HSV P<0-05).

Post-prandial BACs were: DU 0'4±0-7;
HSV 0-01+0-1; PG 11 1+6-3 (DU vs
HSV P<0-1).
Peak BACs were: DU 0'9+410; HSV

0-3±0'2; PG 15±5-6 (DU vs HSV
P=0'1).
Thus bile acid concentrations in the

stomach are low after highly selective
vagotomy and the incidence of gastritis
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is no greater than in patients with duo-
denal ulcer before operation.
References
'Rhodes, J., Barnardo, D. E., Phillips, S. F.,

Rovelstad, R. A., and Hofmann, A. F. (1969).
Increased reflux of bile into the stomach in
patients with gastric ulcer. Gastroenterology,
57, 3, 241-252.

2Stalsberg, H., and Taksdal, S. (1971). Stomach
cancer following gastric surgery for benign
conditions. Lancet, 1175-1177.

sWhitehead, R., Truelove, S. C., and Gear,
M. W. L. (1972). The histological diagnosis of
chronic gastritis in fibreoptic gastroscope biopsy
specimens. Journal of Clinical Pathology, 5,
1-11.

CLINICAL MEDICAL II
F1-F13

Fl
Acute phase proteins in childhood chronic
inflammatory bowel disease

C. A. CAMPBELL, M. ADINOLFI, AND J. A.
WALKER-SMITH (Queen Elizabeth Hospi-
tal Jor Children, London) One of the
major problems in managing children with
Crohn's disease is to assess disease activity,
as symptoms can often be misleading.
We have investigated the possibility of

using one or more acute phase proteins as
an indicator of disease activity.

Five acute phase proteins (alpha-i-
antitrypsin, alpha-l-acid glycoprotein,
C., factor B and C-reactive protein) were
studied in 13 children with Crohn's disease
and five with ulcerative colitis in various
stages of the disease over a period of
between seven and 16 months, and in two
control groups.

Protein assays were done by radial
diffusion and immunoelectrophoresis
techniques.
High levels of disease activity by

conventional symptomatic criteria were
reflected by high levels of acute phase
proteins, with no difference between
Crohn's disease and ulcerative colitis, or
site of disease.
However, five of the children who were

in complete remission by conventional
criteria had persistently raised acute phase
proteins. Four of these five relapsed during
subsequent follow-up, whereas three
similar children with low levels of these
proteins have since remained in remission.
Acute phase proteins appear to be a

useful and sensitive marker of persisting
disease activity which may be useful in
taking management decisions and
predicting relapses.

(F2)
Crohn's disease of the distal ileum: an
audit of clinical management

CLARE HIGGENS AND R. N. ALLEN (Gastro-
enterology Unit, The General Hospital,
Birmingham) An audit of 238 patients
with Crohn's disease involving the distal
ileum + right colon diagnosed between
1947-76 has been undertaken as a basis
for future management of such patients.
The principles of management have been
regular review, symptomatic relief, cor-
rection of anaemia, surgery for compli-
cations, and limited use of corticosteroids
and immunosuppressive therapy.
The mean age at onset of the disease

was 30-9 ± 14-4 years and at diagnosis
33-3 ± 14-6 years. The mean review period
was 16-6 years. Twenty-eight patients were
treated without resection. Patients on
average had a resection once every 10
years. Actuarial analysis demonstrated
that the risk of re-operation for recurrent
disease was a function of time and was not
increased by surgical intervention. Thirty-
four patients have died, half of them from
unrelated causes. Disease-related deaths
usually occurred from sepsis or electrolyte
imbalance in the first decade of the review.
All but nine of the 193 survivors have
been interviewed recently. One-hundred
and sixty-one are well and symptom-free,
26 have radiological evidence of recurrent
disease. Only 20 patients are receiving
corticosteroid therapy. Early detection
and correction of complications ensures
that most patients have a good long-term
prognosis.

(F3)
C reactive protein level predicts Crohn's
disease relapses on quiescent patients

C. ANDRE, L. DESCOS, AND J. VIGNAL
(introduced by R. N. Allan) (Unite 45
Inserm, Service d'Hepato-Gastro-Entero-
logie et Service de Chirurgie Grnirale,
H6pital E. Herriot, Lyon) A prospective
study was conducted over a three-year
period in 50 patients with Crohn's disease.
The site of Crohn's disease in the bowel
was the colon only in 10, the small bowel
only in 13, and both areas in 27 patients.
Patients were studied regularly. Disease
activity, as defined by clinical criteria, was
classified according to the index proposed
by the American National Cooperative
Study.
Among the laboratory tests performed

(serum immunoglobulins A, M, G, E,

dimeric immunoglobulin A, antibodies to
food proteins, antigen-antibody com-
plexes, albumin, alpha 1-acid glycoprotein,
alpha 1-antitrypsin, C reactive protein,
iron) CRP correlated best with this index,
with few exceptions; in the course of the
study, five patients clinically quiescent pre-
sented CRP levels ranging from 2 75 to 5 50
mg/100 ml and all five developed moderate
or severe relapse within a month. CRP
monitoring is advised in the survey of
patients with Crohn's disease. Active
treatment of quiescent patients with high
CRP may be recommended.

(F4)
Assessment of rectal capacity in Crohn's
disease

G. A. G. MOGG, P. BUCHMANN, R. N. ALLAN,
J. ALEXANDER-WILLIAMS, AND M. R. B.
KEIGHLEY (The General Hospital, Bir-
mingham) There is significant correlation
between the capacity of the rectum and
severity of proctitis in ulcerative colitis.
Improvement of symptoms caused by
rectal contracture is observed when the
sigmoidoscopic appearances resolve'. The
relationship between rectal capacity and
proctitis has not been studied in Crohn's
disease.

Rectal capacity was assessed with an
inflatable balloon in the rectal ampulla in
47 patients with Crohn's disease and in 20
age- and sex-matched controls. Three
modalities of capacity were recorded:
sensation threshold, constant sensation,
and maximal tolerated volume. Severity
of proctitis was assessed by an 11-point
score.
There was no correlation between stool

frequency or urgency and rectal capacity.
Severity of proctitis was significantly
related to sensation threshold (P < 0 05),
constant sensation (P < 0-02), and
maximal tolerated volume (P < 0-002).
The rectal capacity for each grade of
proctitis did not differ between unoperated
Crohn's colitis and patients treated by
ileorectal anastomosis.
These results indicate that severity of

proctitis in Crohn's colitis is associated
with reduced rectal capacity, which is
unrelated to stool frequency and
uninfluenced by ileorectal anastomosis.
Reference
"Farthing, M. J. G. L., and Lennard-Jones, J. E.

(1978). Sensibility ofthe rectum to distension and
the anorectal distension reflex in ulcerative
colitis. Gut, 19, 64-69.
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(F5)
Studies on neutrophil dysfunction in
Crohn's disease

C. O'MORAIN, A. W. SEGAL, D. WALKER,
AND A. J. LEVI (Divison of Clinical
Sciences, Clinical Research Centre, North-
wick Park Hospital, Harrow, Middlesex)
We performed a skin window test, an in
vivo measurement of the accumulation of
neutrophils at a site of inflammation, on
34 control subjects and 58 patients with
Crohn's disease. The numbers of cells
accumulating in the chamber in five hours
were significantly lower in patients
(mean = 0 77 ± 1 07 x 106/mm) than
controls (mean= 1-95 A 1-45 x 106 (P<
0 001 Wilcoxon test). This abnormality
does not result from defective motility of
the neutrophils, as further studies in 18
patients indicate that their cells move
normally in an in vitro chemotaxis assay,
using serum, casein, and zymosan
activated serum as chemotatic agents.
A serum inhibitory factor of neutrophil

migration in Crohn's disease is unlikely, as
serum from patients and controls had the
same influence on in vitro chemotaxis.
Normal serum in the skin window

chambers did not stimulate neutrophil
migration in patients with Crohn's disease.
Zymosan activated normal serum
enhanced neutrophil migration threefold
in normal subjects. A similar enhancement
was observed in Crohn's disease but the
total numbers of cells migrating into the
chambers remained abnormally low.
These studies, if confirmed, imply that the
defect in neutrophil migration in Crohn's
disease may be related to changes in the
vessel wall or interstitial space.

(F6)
Diet and Crohn's disease: characteristics
of the pre-illness diet

J. R. THORNTON, P. M. EMMETT, AND K. W.
HEATON (University Department of
Medicine, Bristol Royal Infirmary, Bristol)
The incidence of Crohn's disease in
Europe appears to have increased in
recent years. It has been suggested that
this is related to reduced consumption of
dietary fibre' or increased consumption of
refined sugar2. To test these hypotheses,
we interviewed 30 patients with Crohn's
disease within three months of diagnosis
and 30 healthy controls matched for age,
sex, social class, and marital status. A
single dietitian used the dietary history
method3 to determine the habitual diet of

each control and of each patient before
his illness. Dietary data were analysed
using a specially compiled computer
programme.

Before their illness, patients had eaten
considerably more refined sugar (median
122 g/day) than controls (median 65 g/day,
p < 0-002). They had also eaten less
dietary fibre (17-3 + 0-6; controls 19-2
± 0 9 g/day; P < 0 05) and substantially
less uncooked fruit and vegetable fibre
(median 0-6 and 2-3 g/day respectively,
p < 0-001). These findings were indepen-
dent of sex, site of disease, and duration
of symptoms. There was no significant
difference in intake of cereal fibre (7-2 +
0 5 vs 7-8 i 0-6 g/day) or of total calories
(2480 i 107 vs 2284 i 122) and the two
groups consumed almost identical amounts
of non-sugar carbohydrate, protein, and
fat.
A diet high in refined sugar and low in

raw fruit and vegetables precedes and may
favour the development of Crohn's
disease.
References
'Heaton, K. W. (1973). Nutrition, 27, 170.
2Martini, G. A., and Brandes, J. W. (1976). Klinische

Wochenschrift. 54, 367.
sBurke, B. S. (1947). Journal of the American

Dietetic Association, 23, 1041.

(F7)
Rectal mucosal prostaglandin E2 release in
ulcerative colitis

D. S. RAMPTON, G. E. SLADEN, S. G. VAJA,
AND L. J. F. YOULTEN (Gastroenterology
Unit, Guy's Hospital Medical School,
London) Prostaglandin (PG) synthesis
is increased in rectal mucosal biopsies
taken from patients with untreated active
ulcerative colitis1'2. We have used in vivo
rectal dialysis3 to study mucosal release of
PGE2-like material, measured by radio-
immunoassay of the dialysate, in patients
with ulcerative colitis and, as controls,
with the irritable bowel syndrome. In the
latter, apparent rectal mucosal PGE2
release was 34 (five to 86) pg/cm2/h (13)
(median (range) (n)). In untreated colitics
in remission, mucosal PGE2 release was
91 (29-152)pg/cm2/h (nine) (p < 0-05 from
controls), and in relapse it was 454
(258-870) pg/cm2/h (six) (p < 0-002).
Mucosal PGE2 release in patients with
quiescent colitis during treatment with
sulphasalazine and/or corticosteroids was
26 (14-132) pg/cm2/h (eight) and in
patients with active disease despite treat-
ment was 872 (346-1500) pg/cm2/h (six)
(p < 0 002 from control and remission).

Nine patients were studied serially before
and during treatment; in seven instances
a reduction in disease activity assessed
sigmoidoscopically was associated with a
fall in PGE2 release (p < 0-05), while in
the two in which sigmoidoscopic appear-
ances deteriorated, an increase in PGE2
release was found.
These results are consistent with the

hypothesis that successful treatment of
ulcerative colitis with sulphasalazine and
steroids is related to their suppression of
mucosal PG production and they indicate
that rectal dialysis is a useful method for
studying abnormal rectal PG metabolism.
References
'Harris, D. W., Smith, P. R., and Swan, C. H. J.

(1978). Determination of PG synthetase activity
in rectal biopsy material and its significance in
colonic disease. Gut, 19, 875-877.

'Sharon, P., Ligumsky, M., Rachmilewitz, D., and
Zor, U. (1978). Role of PG in ulcerative colitis:
enhanced production during active disease and
inhibition by sulphasalazine. Gastroenterology,
75, 638-640.

3Edmonds, C. J. (1971). Absorption of sodium and
water by human rectum measured by a dialysis
method. Gut, 12, 356-362.

(F8)
Acid-mediated bile acid precipitation in
ileal resection patients

W. J. F. FITZPATRICK, P. ZENTLER-MUNRO,
R. BIRD, AND T. C. NORTHFIELD (Norman
Tanner Gastroenterology Unit, St. James'
Hospital and Department of Medicine,
St. George's Hospital Medical School,
London) Intraluminal precipitation of
bile acids (BA) has been reported after
ileal resection (IR)', and may be a critical
factor contributing to steatorrhoea in
those with a reduced total BA concen-
tration. The mechanism is unknown. We
have examined the role of pH, because
glycine conjugated BAs precipitate in
vitro at pH < 5 . We studied six healthy
controls and nine IR subjects. Postpran-
dial jejunal aspirate was collected over
three hours and allocated immediately to
three pH pools (< 5, 5-6, and > 6).
Whole aspirate was analysed, and the
aqueous phase following ultracentrifu-
gation and lipase inactivation. In IR bile
acid precipitation was 503 + 9.3 %
(mean ± SEM) at pH < 5 and 25-5 +
3-2% at pH > 6, (P = 0 02). Similar
results were obtained in healthy controls.
Cimetidine reduced BA precipitation in
IR. This effect was significant during the
third hour (14-9 ± 4-3% vs 32-1 + 4.9%;
P = 0-025), and accompanied by increased
aqueous phase BA concentration (4-5 d
0-9 mmol/l vs 3-2 + 0-5 mmol/l; P =
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0 025). Mean three hour aqueous phase
lipid concentration was also increased
(9-1 :1 1'9 mmol/l vs 15 9 ±: 3*9 mmol/l;
p < 0.025). We conclude that acid
mediated bile acid precipitation occurs in
ileal resection, and is associated with
reduced aqueous phase solubilisation of
lipid. Cimetidine reverses these effects.

References
'Poley, J., and Hofmann, A. F. (1976). Role of fat

maldigestion in the pathogenesis of steatorrhoea
in ileal resection. Gastroenterology, 7, 38-44.

'Small, D. M. (1971). In The Bile Acids, Vol. 1,
p. 289. Edited by P. P. Nair and D. Kritchevsky.
New York.

(F9)
Pathology of the gut peptidergic system

J. M. POLAK, A. E. BISHOP, R. G. LONG, M. G.
BRYANT, G. P. MACGREGOR, R. H. ALBU-
QUERQUE, AND S. R. BLOOM (Departments
of Histochemistry and Medicine, Royal
Postgraduate Medical School, London)
As peptidergic nerves form a major com-
ponent of the autonomic nervous system,
investigation of their involvement in
autonomic nerve abnormalities is of prime
interest, particularly in the gut where their
intrinsic origin has recently been demon-
strated.
We have studied this involvement by

immunocytochemical and radioimmuno-
assay examination of an extensive range
of human and animal tissues.

Chagas' and Hirschsprung's disease
involve degeneration or absence of
ganglion cells and, in both, immunocyto-
chemistry revealed a decrease of vaso-
active intestinal polypeptide (VIP) and
substance P (sub P) nerves. In Chagas'
disease, in areas of severe ganglionitis or
aganglionosis, VIP content, as measured
by radioimmunoassay, decreased, in
human tissues, from 236+43 (SEM)
pmol/g (controls) to 75422 pmol/g
(Chagasic) (P <0-005). In Chagasic mice
VIP and sub P tissue levels fell from
235-7±92-8 (VIP) and 19-6+4-5 (sub P)
pmol/g to 57'1+21-4 and 5-8±1-5
pmol/g respectively (P < 0-005). In
Hirschsprung's disease the decrease seems
to be dependent on the degree of agang-
lionosis, with an almost total loss of
peptidergic innervation in extensively
aganglionic areas.

Conversely, in the inflammatory bowel
condition of Crohn's disease there was an
increase in VIP nerves and radio-
immunoassay measured a rise in VIP
content from 121±9 (human controls) to
252±49 (human Crohn's) (P < 0'05).

Thus, peptidergic nerves appear to be
closely involved in gut diseases which are
associated with abnormal autonomic
innervation.

(FIO)
Diverticular disease-is high fibre really
necessary?

M. H. ORNSTEIN, E. R. LITTLEWOOD, A. G.
COX, I. M. BAIRD, AND W. NORTH (North-
wick Park Hospital, Harrow, and West
Middlesex Hospital, Isleworth) Since
Painter" first drew attention to the possible
role of dietary fibre in the aetiology of
diverticular disease, the dietary manage-
ment of this condition has undergone a
radical change from low to high fibre. We
felt that this required verification and have
treated 59 patients (mean age 60 years,
range 40-80 years) with symptomatic
diverticular disease for three four-
monthly periods.
Each patient took two forms of fibre

supplement and a placebo (40g bran crisp-
bread, lOgispaghula in a drink and highly
refined wheat) in a randomised, crossover,
double - blind trial. Symptoms were
assessed monthly using a self-administered
questionnaire. A weekly faecal collection
was made at the end of each treatment
period, and the mean daily stool weights
were, for placebo, bran and ispaghula
respectively: (g±SD) 118±49, 136449,
and 160+60 (p <0 001). Transit time
showed the 'normalising' effect noticed by
Wyman et al.2.
Symptom scores at the end of each

treatment period were, for placebo, bran
and ispaghula respectively: (mean±SD) a
pain score of 3-8±1-3, 3-0±1-4, and
3-6+1-6; a lower bowel symptom score of
9-1±1-9, 8-9±2-1, and 8-8±1-9; and a
total score of 24±3, 23 ±4, and 23 ±3.
We have, therefore, been unable to

demonstrate (in a large, long-term trial)
any difference between these three dietary
supplements, and we suggest that a normal
British diet, rather than a high fibre diet, is
sufficient treatment.

References
"Painter, N. S., and Burkitt, D. P. (1971). British

Medical Journal, 2, 450.
2Wyman, J. B., Heaton, K. W., Manning, A. P.,

and Wicks, A. C. B. (1978). Gut, 19, 146.

(Fl 1)
Effect of loperamide on anal sphincter
function in patients with diarrhoea

M. G. READ, N. W. READ, AND H. L. DUTHIE
(Departments of Surgery and Physiology,
University of Sheffield at the Hallamshire

Hospital, Sheffield) We investigated the
effect of loperamide on daily stool weights
and frequency, continence to rectally
infused saline and anorectal manometry in
15 patients with diarrhoea and incon-
tinence. Each patient was treated for one
week with loperamide (4 mg tds) and for
one week with identical placebo in a
double-blind crossover trial.
Loperamide reduced stool weight,

bowel frequency, and episodes of in-
continence. Patients taking loperamide
were also more continent of rectally infused
saline (volume infused when leakage first
occurred: loperamide=901±123 ml;
placebo=657± 133 ml).
Improved continence to saline and

faeces while on loperamide may be
explained by (1) a significant increase in
sphincter tone (loperamide 110±9 cm
H20; placebo 93±11); (2) an increased
volume of air in the rectal balloon
required to induce sustained relaxation of
the intemal sphincter (loperamide 85±
11 ml; placebo 62±7), suggesting that a
larger volume of faeces is required in the
rectum before spillage occurs; (3) a
decrease in rectal compliance. This may
protect the sphincter by encouraging
reflux into the colon.

These results suggest that loperamide
improves continence in patients with
diarrhoea by a direct effect on the smooth
muscle of the anorectum.

(F12)
Colonic motility in proctalgia fugax

R. F. HARVEY (Department of Medicine,
Bristol Royal Infirmary) Proctalgia fugax
is a medical curiosity in which brief
episodes of pain are felt, apparently deep in
the rectum, usually in single short bouts of
a few seconds' duration but occasionally
lasting for several minutes. The pain may
be fairly mild, or in a few patients severe
and distressing, and it frequently occurs at
night. While proctalgia fugax has long
been recognised as an unpleasant but
harmless functional disorder, there has
been less agreement as to the mechanism.
Spasm of the anal sphincters, rectal wall,
or levator ani have been variously
suggested as the cause, but because of the
transient nature of the attacks, measure-
ments of rectal and colonic motility are
difficult.
Two patients with frequent attacks of

proctalgia fugax were studied. Intra-
luminal pressures in the sigmoid colon
(25 cm from the anal margin) and rectum
(10 cm) were measured using miniature
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balloons connected to a Devices M19
recorder, and correlated with episodes of
pain experienced by the patient. Neither
patient showed significant intrarectal
pressure changes, but in both, marked
contractions of the sigmoid colon were
seen, which coincided with spasms of pain
felt in the rectum. During the period of
observation, 32 of 33 contractions in the
sigmoid with a pressure rise greater than
30 cm water were painful.
Thus, at least in some patients, proc-

talgia fugax would appear to result from
transient contractions in the sigmoid
colon.

(F13)
Pruritus ani-is anal sphincter dysfunction
an aetiological factor?

A. A. EYERS AND J. P. S. THOMSON (St.
Mark's Hospital for Diseases of the
Rectum and Colon, London) Patients with
pruritus ani frequently have faecal soiling.
This may be due to difficult post-defaeca-
tion cleansing in those with anal pathology
but it is ill-understood in those without
pathology.

Forty-three patients whose prime symp-
tom was pruritus were studied (male, 34;
female, nine; mean age 44-2 years). Of
these, 28 patients had anal pathology
(group P) and 15 did not (group NP).
There was no significant difference be-
tween these groups with respect to sex,
age, weight, severity of skin changes, the
presence of fungus, or soiling of the
underwear.
Anal sphincter pressures were measured

by means of a 3 mm water-filled rubber
balloon connected to a strain gauge in the
resting state (no difference between
groups P and NP) and in response to
rectal distension of 50 ml, 100 ml, and
150 ml. The sustained anal pressurel-
expressed as a percentage of resting
pressure-was significantly lower in group
NP than in group P for each increment of
rectal distension.
The median sustained pressure in group

P and group NP respectively was, at
50 ml, 100%, 84% (P <0 01); at 100 ml,
85%, 67% (P <001); and, at 150 ml,
73%, 33% (P <0-001).
The reduced anal pressure in response

to rectal distension in patients without
anal pathology may be responsible for
soiling and so may be a factor irt the
genesis of their pruritus ani.
Reference
1Ihre, T. (1974), Scandinavian Journal of (lastro-

enterology, Suppl. 25.

PHYSIOLOGY II
F14-F26

(F14)
Effect of forward and backward electrical
pacing on jejunal absorption and transit
time

N. S. WILLIAMS, R. F. G. J. KING, AND
R. PRICE (D. Johnston) (University De-
partment ofSurgery and the Department of
Medical Physics, The General Infirmary at
Leeds) Electrical pacing of the jejunum,
both forwards and backwards, has been
shown to increase jejunal absorption, a
finding which could have clinical appli-
cation, especially in patients with the short
bowel syndrome'.

Thiry Vella fistulae, each consisting of
50cm ofjejunum, were constructed in four
dogs. Stimulating electrodes were inserted
at both ends of the loop and recording
electrodes in between. Experiments were
conducted at least seven days postopera-
tively. Forward or backward pacing was
induced by stimulating the proximal and
distal electrodes respectively with a pulsed
current. Using a perfusion technique,
absorption of NaCl, water, and glucose
was measured at 30, 60, and 90 minutes, at
rest and during forward and backward
pacing.

In separate experiments transit time was
measured by the time taken for a lml
bolus of 14C-PEG to traverse the loop.

After a 60 minute resting period,
absorption of sodium, chloride, and water
was 36-6-12-9 ,umol/min (mean-SEM),
53-1E12-9 lmol/min, and 477±t139 ,ul/
min respectively. After the same period of
backward pacing absorption of sodium,
chloride, and water was 60-6±16-4
lumol/min, 85-7+14 ,umol/min, and 804+
149 ,ul/min respectively. These differences
are statistically significant (P<0-05). For-
ward pacing produced no significant
difference in absorption and transit time
did not alter significantly during pacing.

In conclusion, backward pacing im-
proves jejunal absorption but this cannot
be explained by an alteration in transit
time.

Reference
'Cottin, J. A., Kelly, K. A., and Phillips, S. F.

(1978). Do both forward and backward electrical
pacing enhance absorption from a jejunal seg-
ment? British Journal of Surgery, 65, 821.

(F15)
Characterisation of interdigestive and
digestive motor activity in the normal
human jejunum

D. G. THOMPSON AND D. L. WINGATE (De-
partment of Gastrointestinal Science, Lon-
don Hospital Medical College, London)
In order to characterise human inter-
digestive cyclical motor activity, and its
interruption by food, jejunal pressure
changes were recorded continuously for
24 hours in 40 healthy subjects, using an
ingested pressure-sensitive radiotelemetry
capsule tethered at the duodenojejunal
flexure. Twenty subjects fasted throughout;
the remainder received a single standard
meal during the study. Phase III of the
fasting motor complex was identified as
sustained phasic contraction followed by
quiescence.

In the fasted group, the median inci-
dence of motor complexes was 13/24h,
giving a 'mean cycle duration' of 110
minutes. In fact, there was considerable
intra-subject and inter-subject variation
in cycle duration, and the data were not
normally distributed. The median dura-
tion was 90 minutes (range 14-380 min-
utes). There was also considerable
variation in the interval between feeding
and the succeeding motor complex
(median 319 minutes; range 189-836
minutes). However, during sleep, there
was a significant (P<001) increase in
cyclical regularity.
The data suggest that brief studies of

motor activity using intubation tech-
niques do not provide adequate sampling
of activity patterns, whereas radiotele-
metry permits prolonged observation
including normal feeding and sleep.
Further, the use of 'mean values' relating
to cyclical activity in man may be mis-
leading; man, unlike the trained chronic
animal, shows considerable variation.

(F16)
New in vitro technique for investigation of
calcium transport by the human small
intestine

V. M. DUNCOMBE AND T. J. PETERS (intro-
duced by C. C. Booth) (Division of
Clinical Cell Biology, Clinical Research
Centre, Harrow, Middlesex) The small
intestine plays a key role in the regulation
of calcium homeostasis and disorders of
calcium metabolism commonly occur in
gastrointestinal disease. Present techniques
provide only indirect information on the
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intestinal aspect of calcium absorption. A
technique has therefore been developed to
measure directly calcium uptake by
jejunal biopsies.

Fragments ofjejunum are incubated for
up to 20 minutes in a modified Krebs-
Ringer bicarbonate buffer containing 0.1
to lOmmol CaCI2 with 45Ca2+ as tracer and
57Co vitamin B12 as the extracellular
fluid marker. The fragments are removed
at timed intervals, washed, weighed, and
counted. Calcium uptake, corrected for
extracellular fluid, is expressed as pmol/
min/mg wet weight.
Using this technique calcium uptake

was found to be linear with respect to
medium concentration. Furthermore,
there was no inhibition of uptake at 30
compared with 37°C or by metabolic
inhibitors. These results suggest that in
adult man calcium uptake is a passive
process possibly mediated by calcium
specific pores (ionophores) in the brush
border membrane.
With this technique it is now possible

for the first time to investigate the patho-
physiology of calcium absorption by the
human intestine at a subcellular level.

(F17)
Mechanism of arginine-induced intestinal
secretion

J. E. HEGARTY, P. D. FAIRCLOUGH, M. L.
CLARK, AND A. M. DAWSON (Department
of Gastroenterology, St. Bartholomew's
Hospital, London) The diarrhoea that
follows the administration of some
elemental diets may be due to intestinal
secretion induced by the constituent
dibasic amino acids". We have therefore
studied human jejunal water and sodium
absorption during perfusion of isotonic
saline solutions containing 5, 15, and 40
mM arginine or lysine. Lysine stimulated
net water and sodium absorption; in
contrast, arginine induced water and
sodium secretion at all concentrations
studied despite similar absorption rates of
arginine and lysine. While there was no
difference in water and sodium secretion
rates induced by the same concentrations
of mannitol (an essentially unabsorbed
solute) or arginine the secretion produced
by both was greater than that predicted on
the basis of a purely osmotic effect,
suggesting an alternative, possibly hum-
oral mechanism for the secretion. How-
ever, water and sodium absorption from
segments of jejunum perfused with
lOmM glucose saline was unaffected by

simultaneous perfusion with 40mM
arginine of separate more proximal
segments in the same subjects, suggesting
that circulating secretagogues are not
involved. The administration of chlor-
promazine (1.4mg/kg intramuscularly)
converted the secretion induced by
arginine to net water and sodium absorp-
tion.
These results show that arginine can

induce intestinal secretion and that this is
unlikely to be a passive process but may be
due to stimulation of a local secretory
mechanism.

Reference
1Fairclough, P. D., Silk, D. B. A., Hegarty, J. E.,

and Clark, M. L. (1979). Major differences in
intestinal assimilation of two protein hydro-
lysates; potential importance for formulation
of elemental diets. Gastroenterology, 76, 1129.

(F1 8)
Studies of cholinergic secretion in the
human intestine in vivo

A. I. MORRIS AND L. A. TURNBERG (De-
partment of Medicine, Hope Hospital
(University of Manchester School of
Medicine), Salford) The parasympathetic
nervous system plays a part in controlling
intestinal motor activity and recent
evidence suggests that it might also in-
fluence transmucosal transport of salt
and water, at least in vitro'. We have
explored this possibility further using a
triple-lumen tube perfusion technique in
vivo in normal subjects. Intravenous
neostigmine (0-625 mg/h) induced se-
cretion of Na, Cl, and water in the
jejunum and reduced absorption of these
in the ileum. Intravenous atropine (lmg/
h) enhanced Na, Cl, and water absorp-
tion in the ileum and Cl in the jejunum.

Intraluminal administration did not
influence transport although the drugs
were absorbed, because intestinal motor
responses, measured simultaneously, were
similar to those induced by intravenous
administration. We conclude that (1)
cholinergic agents stimulate intestinal
secretion in vivo; (2) the response to
atropine suggests that basal intestinal
transport may be influenced by cholinergic
activity; (3) the failure of intraluminal
drugs to provoke transport responses
suggests that intravenous responses are
unlikely to be due to direct effects of the
drugs on mucosal transport.
Reference
'Isaacs, P. E. T., Corbett, C. L., Riley, A. K.,

Hawker, P. C., and Turnberg, L. A. (1976).
Journal of Clinical Investigation, 58, 535.

(F19)
Specific proteolytic event and luminal
sodium signal maximum permissible en-
terokinase secretion in the proximal small
intestine

N. J. BETT, D. A. W. GRANT, A. I. MAGEE,
AND J. HERMON-TAYLOR (Department of
Surgery, St. George's Hospital Medical
School, London) In guinea-pigs entero-
kinase is maximal in the proximal 30% of
small intestine and minimal in the distal
70%. Transposition in luminal continuity
of segments of small intestine from low
enterokinase regions to high and vice versa
showed after three months that mucosal
enterokinase and aminopeptidase levels in
the transposed segments remained un-
changed. As new-born guinea-pigs have
adult-type enterokinase profiles, this
suggests that maximum permissible en-
terokinase synthesis at any level in intact
small intestine is established in intra-
uterine life. In vivo isolation of proximal
small intestinal segments showed that
mucosal enterokinase activity fell to
minimal levels within 16 hours, whereas
mucosal aminopeptidase remained un-
changed. Such enterokinase secretion in
isolated segments persisted for weeks.
Enterokinase activity was restored to
near maximal levels by in vivo luminal
perfusion with trypsin and Na+ (154
mmol) but not by either alone, or by Na+
in the presence of intact but inactive
trypsin (TLCK), papain, or sutilisin. Less
effective restoration of enterokinase syn-
thesis was seen with Na+ and elastase or
Na+ and chymotrypsin. These findings
suggest that maximum enterokinase se-
cretion in the duodenum and upper
jejunum is signalled by a specific proteo-
lytic event involving a third component
and the presence of Na+.

(F20)
Influence of ( adrenergic stimulation and
blockade on human small bowel function in
vivo

A. I. MORRIS AND L. A. TURNBERG (De-
partment of Medicine, Hope Hospital
(University of Manchester School of
Medicine), Salford) In an attempt to
clarify the role of the adrenergic inner-
vation of the intestine, we studied the
influence of ( adrenergic stimulation and
blockade on transmucosal transport of
salt and water and intestinal motility in
normal human volunteers using an in vivo
intubation technique. Isoprenaline ((
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stimulation) given intravenously signi-
ficantly increased absorption of sodium,
chloride, and water in the ileum, but the
increase induced in jejunum was not
statistically significant. Propranolol ((
blockade) given intravenously significantly
reduced absorption of sodium, chloride
and water in both jejunum and ileum. The
dose of drug was sufficient to alter the
pulse rate significantly in each case.

Isoprenaline reduced the frequency but
not the amplitude of type 1 and type III
pressure waves in both jejunum and ileum.
Propranolol, however, did not change
patterns of pressure wave activity.
We conclude that (1) ( adrenergic

stimulation increases salt and water
absorption and decreases motor activity;
(2) the response to (3 blockade supports
the possibility that basal absorption is
partially controlled by (3 adrenergic
activity; (3) the motor responses were not
correlated with transport responses and
hence it is unlikely that one is causally
related to the other.

(F21)
Effects of histamine on small and large
bowel mucosal transport in vitro

B. D. LINAKER, J. S. MCKAY, N. B. HIGGS,
AND L. A. TURNBERG (Department of
Medicine, Hope Hospital (University of
Manchester School of Medicine), Salford)
The function of histamine found in in-
testinal submucosa is unclear but pre-
liminary studies suggested that it can cause
intestinal secretion' and is therefore a
potential mediator for diarrhoea. We have
extended these observations and examined
the underlying mechanisms using an in
vitro technique2. In stripped rabbit ileal
mucosa, histamine (1O4M) raised the
electrical potential difference (PD) (+
1 O9mV) current (+15 21iA.cm-2) and
resistance (+ 10-4Q.cm-2; n= 37, P<
0O001) and induced chloride secretion
which, in the presence of glucose, was
prolonged over two 15 minute flux periods
(from absorption of 2-5 to secretion of
O 1 equiv.cm-2.h-1, n= 6,P<O O1). Sodium
transport was not significantly affected.
Neither pretreatment with indomethacin
nor removal of calcium, with EGTA, from
serosal buffers prevented the histamine
response. Similar electrical responses were
observed in rabbit jejunal mucosa (PD
increased by 047mV, current by 6-6
FIamps.cm-2, resistance by 5 2Qcm-2,
n=13, P<001) and in rabbit (n=3) and
human (n=10) colonic mucosa (PD by

3'02mV, current by 281LA.cm-2, resistance
by 14 2Qcm-2, P<O0001). These responses
were all inhibited by the HI receptor
blocker, diphenhydramine, but not by H2
blockade, cimetidine. The results suggest
that (1) HI receptors exist on rabbit
jejunal, ileal, and colonic mucosa and
human colonic mucosa; (2) these may
mediate chloride secretion; (3) the re-
sponses are independent of prostaglandin-
mediated mechanisms and external cal-
cium.
References
1Linaker, B. D., McKay, J. S., Higgs, N. B., and

Turnberg, L. A. European Society for Clinical
Investigation, Cambridge, April 1979.

'Corbett, C. L., Isaacs, P. E. T., Riley, A. K., and
Turnberg, L. A. (1977). Gut, 18, 130.

(F22)
Weight loss after jejunoileal bypass and
resection in the rat: food intake, faecal
calorie loss, and the effect of antibiotics

R. C. M. MCGOURAN, A. GOLDIE, LISA ANG,
AND J. D. MAXWELL (St. George's Hos-
pital Medical School, London) The me-
chanism of weight loss after jejunoileal
bypass in man is not clearly understood.
In the rat bypass causes significantly
greater weight loss than comparable
resection".
To investigate this further, resected rats

and sham operated controls were pair fed
with bypassed animals. This produced
equivalent weight loss in resected and
by-passed groups and there was no differ-
ence in total faecal calorie or fat excretion.

There was a significant increase in total
anaerobes from both distal small bowel
and the excluded segment after bypass
when compared with controls (P<0-05
Mann-Whitney test). There was no
significant difference in total aerobes
between groups.
After sham operation or jejunoileal

bypass, rats were treated with either a
broad spectrum antibiotic (cephalexin) or
an anti-anaerobe (metronidazole) admini-
stered via the drinking water. At six weeks
after operation bypassed rats treated with
metronidazole had lost significantly less
weight than untreated rats (P<001) and
their weights did not differ significantly
from those of resected animals. Cepha-
lexin had no such effect.
Thus the increased weight loss after

bypass when compared with resection is
-not due to increased faecal calorie loss but
to diminished intake of food, and may be
corrected by treatment with metronida-
zole.

Reference
'Rutter et al. (1978). Comparison of small intestinal

bypass and equivalent small bowel resection on
body weight and liver function in the Wistar rat.
Gut, 19, A454.

(F23)
Deoxycholic acid and the myoelectrical
activity of the human rectosigmoid junction

T. J. CROFTS, M. R. ELLIS, AND A. G. JOHNSON
(Professorial Department of Surgery,
Charing Cross Hospital Medical School,
London) Dietary fibre deficiency is as-
sociated with increased faecal secondary
bile acids and possibly the irritable bowel
syndrome; we investigated the myoelec-
trical and pressure effects of deoxycholic
acid on the human rectosigmoid in 10
healthy volunteers.

In each an intraluminal suction elec-
trode with pressure recording and infusion
tubes was passed via a sigmoidoscope.
After acclimatisation, pressure myoelec-
trical and pneumographic recordings were
made for three periods of 20 minutes:
control period, after instillation of
distilled water, and after deoxycholic acid
(1 0mmol in 40ml water).

Pressure changes were calculated as a
motility index (mean amplitude of pressure
wave x duration) and electrical activity
as a line integral of electrical recording for
each minute. After instillation of bile acid
seven of 10 subjects experienced urgency
and lower abdominal discomfort, and
three of these suffered faecal incontinence.
There was a significant increase in

electrical activity (P<0-02) and motility
index (P<0-05). Instillation of water had
only minimal effect. In the three subjects
who did not experience symptoms there
was unchanged motility and electrical
activity.
We conclude that deoxycholate instilla-

tion in some -subjects causes symptoms
similar to the irritable bowel syndrome,
associated with increase in pressure and
electrical indices.

(F24)
Relationship between faecal bile acid
excretion and colonic myoelectrical activity
in the irritable colon syndrome

M. FLYNN, C. DARBY, P. HAMMOND, AND
I. TAYLOR (Departments of Surgery &
Bioengineering, Liverpool) Recent stu-
dies have suggested that bile acids affect
not only colonic absorption but also
motility'. It is known; that a motor
disturbance exists in -the irritable colon
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syndrome (ICS) and in this study colonic
myoelectrical activity has been correlated
with faecal bile acid excretion in 22
patients with established ICS and 10
control subjects.
Using an intraluminal suction electrode

and an automated frequency analyser, the
percentage incidence of 3 c/m and 6 c/m
rectosigmoid myoelectrical activity was
recorded on three separate occasions over
a minimum period of one year. Faecal
bile acid concentration was measured
using gas liquid chromatography.

In ICS, the ratio of 3 c/m to 6 c/m
activity was statistically significantly
greater than in controls and showed a
positive correlation with deoxycholic acid
excretion (r=0-51, P<0-025). However,
deoxycholic acid excretion was statisti-
cally significantly lower in ICS patients
(mean 4-9±2-6 mg/g dry faeces) than in
controls (mean 8-4±4-6 mg/g dry faeces).
There was no relationship between litho-
cholic acid excretion and electrical
activity during symptomatic periods.

After treatment for one year with bran
there was no alteration in faecal bile acid
excretion, although the incidence of 6 c/m
activity increased.

In conclusion, it appears that deoxy-
cholic acid may modify electrical activity
within the rectosigmoid region in patients
with symptomatic ICS.

Reference
'Flynn, M., Darby, C., Hammond, P., and Taylor,

I. (1979). Bile acids and colonic myoelectrical
activity. British Journal of Surgery, 66, 359.

(F25)
What is the role of the rectum after sub-
total colectomy?

W. J. OWEN, J. A. LYTTLE, AND I. MCCOLL
(Department of Surgery, Guy's Hospital,
London) Subtotal colectomy with ileo-
rectal anastomosis is a satisfactory pro-
cedure' especially when used for polyposis
coli. Adaptive changes have been des-
cribed in the ileum2 which help to com-
pensate for loss of the colon; the rectum
has been regarded as a reservoir with
little absorptive function3. We have
looked at the role of the rectum after sub-
total colectomy in the rat and at adaptive
changes in small bowel function. Rats
were subjected to: (1) subtotal colectomy
and ileoproctostomy, n= 10; (2) total
colectomy and ileoanostomy, n=7; (3)
control group subject to ileal transection
and reanastomosis, n= 10.

Daily water intake, weight gain, and
measured extent of perianal excoriation

were determined; sodium and water ab-
sorption was measured in a 20 cm ileal
segment using an in vivo perfusion with
14C PEG marker.

Ileoanostomy rats fared worse than the
ileorectal group, drinking 42% more
water (P<001), gaining 56% less weight
(P<001) with 60% greater perianal ex-
coriation (P<0 001). Ileal water and
sodium absorption was increased in the
ileorectal group by 60% (P<0-05) when
compared with controls but no significant
difference was seen in the ileoanostomy
group when compared with the controls.
The presence of the rectum therefore

has a marked effect on ileal function after
subtotal colectomy increasing the absorp-
tion of water and electrolytes and thus
reducing perianal excoriation.
References
'Ottinger, L. W. (1978). Frequency of bowel move-

ments after colectomy with ileorectal anasto-
mosis. Archives of Surgery, 113, 1048-1049.

'Wright, H. K., Poskitt, T., Cleveland, J. C., and
Herkovic, T. (1969). The effect of total colectomy
on morphology and absorptive capacity ofileum
in the rat. Journal of Surgical Research, 9,
301.304.

3Devroede, G. J., and Phillips, S. F. (1970). Failure
of the human rectum to absorb electrolytes and
water. Gut, 11, 438-442.

(F26)
Role of anal sensation in preventing
incontinence

M. G. READ, N. W. READ AND H. L. DUTHIE
(Departments of Surgery and Physiology,
University of Sheffield at the Hallamshire
Hospital, Sheffield) Anorectal mano-
metry and continence to rectally infused
saline were assessed in six healthy volun-
teers under control conditions and when
the anal canal was anaesthetised using 5%
lignocaine gel.

Lignocaine completely abolished the
ability to detect fluid in the anal canal.
However, all subjects were able to retain
1500 ml saline in the rectum, even when
the anal canal was anaesthetised. The
maximum squeeze sphincter pressure was
significantly lower when the anal canal
was anaesthetised (lignocaine 272±15
cm H20, control 312±21), although the
basal sphincter pressure was unaltered.
The volume of air required completely to
abolish recovery of the internal sphincter
reflex was not significantly lower when the
canal was anaesthetised.

These results suggest that conscious
anal sensation does not play an important
role in controlling continence to fluids in
human subjects.

ONCOLOGY
F27-F39

(F27)
Altered taste thresholds in patients with
gastrointestinal cancer

J. C. HALL, J. R. STANILAND, AND G. R.
GILES (University Department ofSurgery,
St. James's University Hospital, Leeds)
It has been suggested that patients with
cancer have an altered taste acuity which
may account for changes in diet. This study
investigates taste thresholds in patients
with cancer and compares the results with
those from control subjects and patients
with benign gastrointestinal disease.

Ninety individuals with either a clini-
cally detectable gastrointestinal cancer, a
symptomatic benign gastrointestinal dis-
ease, or no clinical evidence of disease
(controls) were taste tested according to
the method of Henkin' after being matched
on a multifactorial basis for age, sex, and
smoking habit. A further 20 patients were
taste tested by two observers. This
enabled an estimate to be made of the
reproducibility of the results of taste
testing.
No differences were discernible in the

taste recognition thresholds for sweet,
sour, or salt stimuli. However, cancer
patients had a lower bitter taste recogni-
tion threshold than controls (x2= 22-0,
d.f.=3, p <0-001). This finding was not
correlated with any particular pattern of
primary or metastatic disease and was not
accountable for by observer variation
alone. It is therefore possible that this
heightened acuity for bitter substances is a
contributory factor to malnutrition in the
cancer patient.
Reference
1Henkin, R., Gill, J., and Barther, E. (1963).

Studies on taste thresholds in normal man and
in patients with adrenal cortical insufficiency:
the role of adrenal cortical steroids and of serum
sodium concentration. Journal of Clinical
Investigation, 42, 727-735.

(F28)
Peroperative frozen section and cytology to
define the extent of resection in gastro-
oesophageal carcinoma

D. MALINS, JANET MOORE, H. THOMPSON,
AND M. R. B. KEIGHLEY (The General
Hospital, Birmingham) It may be difficult
at operation or by preoperative endoscopic
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biopsy to evaluate the extent of infiltration
in gastro-oesophageal carcinoma. Ana-
stomosis of malignant tissues is often
associated with fatal dehiscence. Of 27
consecutive patients having resection
between January 1977 and October 1978,
seven had inadequate excision, six leaked
and five died compared with only two
non-fatal leaks in the remainder (20 cases).
We have therefore examined the value

of peroperative frozen section and cyto-
logy from the proximal and distal edges of
the resected oesophagus in 15 cases since
October 1978. The initial resection was
inadequate in five patients, in all cases
frozen section from proximal and distal
edges was positive, whereas malignant
cells were seen from both sides in two,
from the distal edge alone in two and not
at all in the other. In two patients, the
frozen section reports were ignored and
both died from dehiscence. In the three
patients having a more extensive excision
only one fatal leak occurred. Of the 10
adequate excisions, there were no false
positive frozen section reports, but malig-
nant cells were observed on the distal edge
in two. One of these patients developed
a non-fatal leak.
These early results indicate that frozen

section is more reliable than cytology to
determine the extent of gastro-oesopha-
geal carcinoma at operation and that this
practice should reduce the incidence of
fatal anastomotic dehiscence.

(F29)
Clinical application of the secretin test for
the Zollinger-Ellison syndrome: control
studies

M. H. THOMPSON, E. L. BLAIR, E. R. GRUND,
P. KAY LUND, J. D. REED, D. J. SANDERS, AND
C. W. VENABLES (Department of Surgery,
University of Bristol, Departments of
Physiology and Surgery, University of
Newcastle upon Tyne) In the Zollinger-
Ellison syndrome (ZES), intravenous
secretin causes a rise in fasting serum
gastrin1. The effect of secretin in normal
and post-vagotomy subjects is under-
investigated. The latter group is especially
important, as patients with unsuccessful
ulcer operations will be those most likely
to have ZES.
The fasting serum gastrin was measured

in normal subjects (61-7+9 7 pg/ml),
duodenal ulcer (DU) subjects (73-2+22-9
pg/ml), asymptomatic patients three to
five years after vagotomy (67-5±13-8
pg/mI), recurrent ulcer patients after

vagotomy (88-1 :L11-3 pg/ml) and ZES
patients. An intravenous injection of
2 units/kg of secretin (GIH Laboratories)
was then given and the serum gastrin
measured at 5, 10, 15, 30, and 45 minutes.
This had no statistically significant effect
in normal subjects, DU, or successful
vagotomy patients. Patients with recurrent
ulcers showed a fall from a mean 88-1 ±
11-3 pg/ml to 58 8±7 2 pg/ml (p <0 002).
Patients with ZES showed marked positive
responses.

It is concluded that secretin does not
alter the fasting serum gastrin in normal
subjects, DU, or successful vagotomy
patients. Secretin lowers the serum gastrin
in patients with recurrent ulcers, and
raises it markedly in ZES.

This study, therefore, strongly supports
the clinical usefulness of this test.

Reference
'lsenberg, J. I., Walsh, J. H., Passaro, E., Moore,

E. W., and Grossman, M. 1. (1972). Unusual
effect of secretin on serum gastrin, serum calcium
and gastric acid secretion in a patient with sus-
pected Zollinger-Ellison syndrome. Gastro-
enterology, 62, 626-631.

(F30)
Des AA1'2,4,5.12,13 D Try8 somatostatin: a
long-acting inhibitor of pancreatic endo-
crine tumour and non-tumour derived
hormones

R. G. LONG, T. E. ADRIAN, A. J. BARNES, W.
VALE, J. E. RIVIER, M. R. BROWN, AND S. R.
BLOOM (Department of Medicine, Royal
Postgraduate Medical School, London, and
Salk Institute, San Diego, USA) In-
operable pancreatic endocrine tumours are
associated with life-threatening symptoms
for which no satisfactory therapy is avail-
able. Subcutaneous Des AA" 2'4.5,12,13
D Try8 somatostatin has a prolonged
duration of action. The aim of this study
was to assess the effects and mechanism
of action of a 5 mg subcutaneous injection
in eight patients.
Subcutaneous Des AA1'2.4,6,12,13 D Try8

somatostatin suppressed plasma tumour
hormone concentrations below 50% of
basal for more than 12 hours in two
glucagonomas. Suppression below 50%
basal also occurred in the plasma tumour
hormones of three insulinomas and in one
of two gastrinomas (being 3% of basal at
12 hours) but not in the vasoactive
intestinal polypeptide of the VIPoma.
Subcutaneous Des AA1 2 .4.,5.12.13 D Try8

somatostatin suppressed below a mean of
50% of basal plasma concentrations
growth hormone, gastrin, pancreatic

glucagon, and motilin for 10 hours and
insulin for five hours. No clinical, haema-
tological, or biochemical side-effects were
seen.

Intravenous Des AA' 2,4"5,12'13 D Try8
somatostatin produced hormonal sup-
pression, but all the plasma hormone
concentrations returned to basal 60-90
minutes after stopping the infusion. This
reduced period of action indicates that the
prolonged subcutaneous action is due to
slow release of the hydrophobic analogue
from subcutaneous tissue.

Subcutaneous Des AA1' 2'4'5'1213 D Try8
somatostatin is therefore a powerful but
non-specific hormone inhibitor which
requires further assessment as a long-term
therapy.

(F31)
Hepatitis B surface antigen and alpha-
foetoprotein producing human primary
liver cell cancer in athymic mice

M. F. BASSENDINE, B. A. M. ARBORGH, F.
ARANGUIBEL, H. C. THOMAS, AND S.
SHERLOCK (Royal Free Hospital, Depart-
ment of Medicine, London) A hepatoma
cell-line, derived from a hepatitis B sur-
face antigen (HBsAg) and alphafoeto-
protein (ocFP) positive patient has been in
continuous culture for over five years and
produces significant amounts of HBsAg
but not oc FP. This cell-line has been trans-
planted subcutaneously in athymic (nude)
mice.
An inoculum of 1 x 107 cells was needed

to produce palpable tumour in 30% of
mice. The mean latency period for tumour
appearance was eight weeks and these
tumours grew to 10% to total body weight
(2-3 g) within three weeks. Sublethal total
body irradiation (400-450 Rads) resulted
in an increased 'take-rate' (70%) with a
shorter mean latency period before
tumour appearance (three weeks).

All mice with established tumours had
HBsAg (RIA) in their serum. HBeAg,
anti-HBc, and anti-HBs were not detected
(RIA). oc FP was detected at a concentra-
tion of about 20 000 ng/ml in mice with
large tumours but not in controls.
At necropsy the tumours were well

vascularised and there was no evidence of
metastases. Histology showed a well-
differentiated hepatocellular carcinoma
containing numerous mitotic figures.
HBsAg, but not HBcAg, was found in the
cytoplasm of some tumour cells by
labelled antibody techniques.
The growth of this virus associated
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human tumour in athymic mice provides
a model for the screening of potential
therapeutic agents.

(F32)
Serum ferritin in primary liver cell cancer

R. W. G. CHAPMAN, M. BASSENDINE, M.
LAULICHT, A. GORMAN, H. C. THOMAS, A. V.
HOFFBRAND, AND S. SHERLOCK (Academic
Department of Medicine, Royal Free
Hospital, London) Serum ferritin con-
centrations are raised in patients with
chronic liver disease with liver cell
necrosis. This study was undertaken to
determine whether raised serum ferritin
concentrations in primary liver cell cancer
(PLCC) patients are due to liver cell
necrosis or increased production by the
tumour.

Thirty patients with PLCC, 24 of whom
had cirrhosis, were compared with a con-
trol group of 33 patients with chronic
active liver disease or alcoholic cirrhosis
(CLD). Serum ferritin and alphafoetopro-
tein were measured by radioimmunoassay.
Aspartate transaminase (AST) was esti-
mated on the same sera, as a measure of
liver cell necrosis.
Serum ferritin concentrations were

significantly greater in patients with
PLCC (mean ±1 SD, 803±775 ng/ml)
than in controls (377+460 ng/ml) (p
<0 001). There was no correlation
between serum ferritin and AST in the
PLCC patients, whereas a positive correla-
tion was found in the controls (r=0.53:
(P<0 001). The ratio of serum ferritin:
AST was significantly higher in PLCC
patients (P<0.01). There was no correla-
tion between serum ferritin and alpha-
foetoprotein concentrations in the PLCC
patients.

Raised serum ferritin levels in some
PLCC patients are not a reflection of liver
cell necrosis and may be due to excessive
ferritin production by hepatoma cells. The
ferritin: AST ratio may provide another
useful marker for the detection and
management of PLCC.

(F33)
Impaired chemotaxis in patients with
primary hepatocellular carcinoma

A. M. YOUSIF-KADARU, R. J. WYKE, I. A.
RAJKOVIC, W. M. MELIA, AND ROGER
WILLIAMS (The Liver Unit, King's College
Hospital and Medical School, Denmark
Hill, London) Although defective chemo-
tactic activity is well recognised in patients

with a variety of solid tumours, such ab-
normality has not been reported for
primary hepatocellular carcinoma
(PHCC). The aim of the present study
was to examine the serum chemotactic
activity of patients with PHCC by a modi-
fied Boyden chamber technique. Normal
polymorphonuclear leucocytes (PMN)
acted as indicator cells, and results were
expressed as a percentage of normal serum
pool (SP).
Twenty of 21 patients studied had

defective chemotaxis with a mean of
21-5±SD 22-2% of SP before treatment
compared with 95:1:5% for control sera.
This defect was unrelated to the presence
of cirrhosis, abnormalities of liver function
tests, serum immunoglobulins, or levels
of alpha-fetoprotein in the serum.

Investigations into the mechanism in-
volved showed that sera from five of 14
patients abolished the chemotactic effect
of normal serum when mixed in a ratio
of 1:1, without any direct inhibitory effect
on the PMN indicator cells. This is indica-
tive of the action of a chemotactic factor
inactivator in these sera. Defective serum
chemotaxis in PHCC is partly due to
humoral chemotactic inhibitory activity
which may impair the cellular interaction
of the host leucocytes with the tumour.

(F34)
Assessment of basal and secretin-provoked
gastrin in diagnosing the Zollinger-Ellison
syndrome in high risk patients

J. N. PRIMROSE, J. G. RATCLIFFE, AND S. N.
JOFFE (University Departments ofSurgery
and Biochemistry, Royal Infirmary,
Glasgow) The secretin provocation test
is said to be the most reliable method for
diagnosing gastrinomas', and it has been
suggested that an increase in the plasma
gastrin of 50% over the basal level is
diagnostic of a gastrinoma2.
We performed secretin provocation

tests on 47 cases of endoscopically proven
recurrent peptic ulceration after duodenal
ulcer surgery, as well as 19 control patients
who had duodenal ulcer surgery without
recurrence, the aim being to determine the
prevalence of gastrinomas and see whether
gastrin and secretin-provoked gastrin
were different in the recurrent ulcer and
control groups.
Of 47 patients with recurrent ulcer, 18

had raised basal gastrins and of these
six had an increase of greater than 50%
after secretin. Three of these patients had
raised gastrin levels within our gastrinoma

range. After intensive investigation, in-
cluding a laparotomy with antrectomy,
only one of the six patients has convincing
evidence of gastrinoma, the remainder
having a return of gastrin levels to normal,
after antrectomy.
Of 19 control patients, nine had raised

basal gastrin levels, but none showed an
increase of greater than 50% after secretin
(P<0-05).
Gastrinoma accounts for approximately

only one in 50 of patients with recurrent
peptic ulceration and the secretin test is
not in itself a reliable diagnostic test for
a gastrinoma. We have also demonstrated
a difference between a recurrent peptic
ulcer and control patients based on the
secretin response.
References
5Lamens, C. B. H., and Van Tongerer, J. H. M.

(1977). Comparative study of the value of
calcium, secretin and meal stimulated increase
in serum gastrin to the diagnosis ofthe Zollinger-
Ellison syndrome. Gut, 18, 128-134.

'Deveney, C. W., Deveney, K., and Way, L. W.
(1978). The Zollinger-Ellison syndrome-23
years on. Annals of Surgery, 188, 384-391.

(F35)
Aetiological factors in intestinal (Mediter-
ranean) lymphoma

M. SHINER AND J. R. PEARSON (Clinical
Research Centre, Harrow, Middlesex) An
association between chronic gut infection
and the development of Mediterranean
lymphoma has been postulated1 and a
sprue-like jejunal mucosal lesion secon-
dary to infection has been described in
11 infants with chronic diarrhoea in Iran2.
In our series of 11 Arab children aged 8
months to 15 years who presented con-
secutively and in whom failure to thrive
but not diarrhoea was the predominant
symptom, we noted a high incidence of
jejunal mucosal abnormalities in the ab-
sence of current infection with pathogens
or parasites. All biopsies had increased
inflammatory cell counts. Only one
patient had an immune deficiency (selec-
tive IgA), all others showed high IgA
mucosal plasma cell counts with normal
IgM counts. Electronmicroscopy in five
of the ll children showed increased in-
traepithelial lysosomes and numerous
phagolysosomes in macrophages. Our
data support the hypothesis that chronic
childhood gut infection leads to villous
atrophy, increased mucosal inflammation,
and continuous stimulation of mucosal
lymphocytes due to absorption of foreign
material (antigen) into the mucosa. These
factors contribute to the development of
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abdominal lymphoma at an early age3 in
a susceptible population.
References
5Dutz, W., Borochovitz, D., Kohout, E., and

Vessal, K. Proceedings of the 3rd International
Conference on the Prevention and Detection of
Cancer. September 1976. Marcel Debber: New
York.

"Creamer, B., Dutz, W., and Post, C. (1970).
Lancet. 1, 18.

sDutz, W., Asvadi, S., Sadri, S., and Kohout, E.
(1971). Gut, 12, 804.

(F36)
Detection of gastrointestinal malignancy
using a radiolabelled antibody to carcino-
embryonic antigen

K. R. HINE, A. R. BRADWELL, A. REEDER,
Z. DROLC, AND P. W. DYKES (Department
ofImmunology, University ofBirmingham,
and Queen Elizabeth Hospital, Birming-
ham) Carcinoembryonic antigen (CEA),
although not tumour-specific, is quan-
titatively increased in most gastrointes-
tinal neoplasms, and it has recently been
shown that goat antibodies to CEA
localise in human tumours1. We have
produced antibodies to CEA in sheep and
have purified the IgG component by im-
munoadsorption and affinity chromato-
graphy. After radiolabelling with 1311, the
antibody has been injected intravenously
(300-1000 p Ci 13'I) and gamma camera
images obtained. Before each scan
9"Tc-labelled human serum albumin (500 ts
Ci) and 95Tc-pertechnetate (200 IL Ci) have
also been injected and subtraction scan-
ning has enabled tumour-specific uptake
of radiodine to be examined.

Seventeen patients have been studied
with known or suspected gastrointestinal
malignancy. Of six patients with the
primary tumour in situ it has been demon-
strated in four. Eleven patients had
known secondary deposits and these were
successfully identified in eight. One
patient with long-standing ulcerative
colitis was shown to be free of malignancy
at laparotomy and before operation the
antibody scans had been negative. Other
control studies are in progress. Measure-
ment of tissue radioactivity indicates a
tumour concentration ratio of approxi-
mately 2:1.

These initial results are encouraging and
justify further development of the
technique.
Reference
'Goldenberg, D. M. et al. (1978). Use of radio-

labelled antibodies to carcinoembryonic antigen
for the detection and localisation of diverse
cancers by external photoscanning. New England
Journal of Medicine, 298, 1384-1388.

(F37)
Colonic epithelial dysplasia and carcinoma
in patients with long-standing ulcerative
colitis

R. J. DICKINSON, M. F. DIXON, AND A. T. R.
AXON (Gastroenterology Unit and Univer-
sity Department ofPathology, The General
Infirmary at Leeds) It is well recognised
that colonic epithelial dysplasia may
indicate the development of carcinoma-
tous change in patients with long-standing
ulcerative colitis. There is, however, no
universal agreement on the grading and
significance of the dysplasia encountered
or on how patients with long-standing
ulcerative colitis should be routinely
screened".
We have obtained multiple colonic and

rectal biopsies at colonoscopy from 47
patients with long-standing ulcerative
colitis (mean duration of disease 15-6
years, range 6-39 years) in an attempt
more fully to define the significance of
dysplasia and the indications for colonos-
copy.

Dysplasia was found in nine patients
and graded as mild in six, moderate in one
and severe in two. Both the patients with
severe dysplasia had a carcinoma. In each
instance these changes were distal to the
carcinoma but in neither were severe
changes evident in the rectal biopsy, one
of which was normal. A third patient had
carcinomatous change in an adenomatous
polyp and this was not associated with
epithelial dysplasia elsewhere.

These preliminary findings show that
colonoscopy is mandatory in patients with
long-standing ulcerative colitis if carcino-
matous change is to be reliably excluded
and confirm the high significance of
severe epithelial dysplasia.

Reference
"Yardley, J. H., Bayless, T. M., and Diamond,

M. P. (1979). Cancer in ulcerative colitis.
Gastroenterology, 76, 221-225.

(F38)
Cancer and Crohn's disease

SYLVIA GYDE, J. MACARTNEY, P. PRIOR, J. A.
H. WATERHOUSE, AND R. N. ALLAN (Gas-
troenterology Unit, The General Hospital,
Birmingham, Cancer Epidemiology Re-
search Unit, University of Birmingham,
and Department of Pathology, University
of Birmingham) The possible association
between cancer and Crohn's disease has
recently been summarised1. Whether this
is a real or chance association has not

been established. The only statistical
analysis has been in a selected series of
patients developing Crohn's disease at 21
years or youngerP. We have evaluated the
cancer morbidity in 513 patients with
Crohn's disease under long-term review in
the Gastroenterology Unit between 1944-
76. The mean review period is 14-5 years.
In comparison with morbidity rates for
cancer in the West Midlands Region the
31 tumours that occurred represented a
relative risk of 1V7 (P<001) for cancer at
all sites. For tumours within the digestive
system the relative risk was 2-9 (P<0 001).
A significant excess of tumours was
found in both the upper (P<001) and the
lower (P<0'001) regions of the gastro-
intestinal tract. In the large bowel the ob-
served tumours represented a highly signi-
ficant excess (P<0'001) and a fourfold
relative risk. Adjustment of the patient
years at risk to account for the removal of
the cancer risk by colectomy increases the
relative risk to 4-3. When the analysis is
confined to patients with extensive colitis,
the relative risk is almost doubled.

References
"Greenstein, A. J., Sachar, D., Pucillo, A., Kreele,

I., Geller, S., Janowitz, A. G., and Aufses, A.
(1978). American Journal ofSurgery, 135, 86-90.

'Weedon, D. D., Shorter, R. G., Ilstrup, D. M.,
Huizenga, K. A., and Taylor, W. F. (1975). New
England Journal ofMedicine, 289, 1099-1103.

(F39)
Prospective study of the prognostic signifi-
cance of intestinal obstruction in colorectal
cancer

C. B. WOOD, C. R. GILLIS, AND L. H. BLUM-
GART (Department of Surgery, Royal
Postgraduate Medical School, Hammer-
smith Hospital, London, and Cancer Intelli-
gence Unit, Ruchill Hospital, Glasgow)
Adenocarcinoma is the commonest cause
of large bowel obstruction. It has been
suggested that obstructing tumours have
a poorer prognosis than non-obstructing
lesions1, but this has been disputed2. This
prospective study assessed the prognostic
significance of intestinal obstruction in
large bowel cancer. Of 404 patients with
colorectal carcinoma, 92 (23%) had in-
testinal obstruction. Tumour staging was
similar in both obstructed and non-
obstructed cases. Forty-eight patients with
obstruction and 176 non-obstructed
patients had 'curative' resection of tumour.
In these patients, the operative mortality
was significantly higher (P<001) for
obstructed cases. The mortality was 47%
in 17 patients who had primary resection
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of right-sided colonic tumours compared
with 11 % for nine patients with left-sided
cancers.

Excluding operative mortality, three-
year survival rates were 51 % and 53 % for
non-obstructed and obstructed patients
respectively. Thus, intestinal obstruction
is not a major prognostic factor in colo-
rectal cancer. However, patients with
obstructing tumours have a higher
operative mortality, particularly after
primary resection.

References
'Glenn, F., and McSherry, C. K. (1971). Obstruc-

tion and perforation in colorectal cancer. Annals
of Surgery, 173, 983-992.

'Dutton, J. W., Hreno, A., and Hampson, L. G.
(1976). Mortality and prognosis of obstructing
carcinoma of the large bowel. American Journal
of Surgery, 131, 36-41.

LIVER
F40-F52

(F40)
Collagen in the Disse space, its relationship
to intrahepatic pressure and the clinical
manifestations of alcoholic liver disease

I. R. CROSSLEY, H. ORREGO, A. MEDLINE,
Y. ISRAEL, AND L. M. BLENDIS (Addiction
Research Foundation, Clinical Institute and
Toronto General Hospital, Department of
Medicine and Pathology, University of
Toronto, Ontario, Canada) Collagenisa-
tion of the space of Disse (CSD) was
systematically assessed to determine its
relationship to portal pressure and the
clinical and histological manifestations of
chronic alcoholic liver disease. One
hundred and twenty-five biopsied chronic
alcoholics were assessed for clinical
evidence of hepatic dysfunction using a
17 parameter combined clinical and
laboratory index. Liver biopsies were
graded for light electron microscopy
abnormalities using a coded system.
Intrahepatic pressure was measured in 31
individuals at the time of biopsy by intro-
ducing into the liver parenchyma a Chiba
needle, connected to an electromanometer.
A highly significant correlation was found
between intrahepatic pressure and CSD
(r = 084, p < 0-001), but not with any
other histological parameter, except
necrosis (r = 0-34, p < 0-05). Eighty-
three per cent of patients with clinical
evidence of portal hypertension (ascites
and/or splenomegaly, and/or collateral

circulation) had a CSD score above 2-6,
while 98% of those with no evidence of
portal hypertension had a score below
2-5. CSD correlated positively and
significantly with the CCLI (r = 0-58,
p < 0-0001), histological evidence of
necrosis (r = 0-31, p < 0002), inflam-
mation (r = 0-30, p < 0-003), and terminal
hepatic vein sclerosis (r = 0-35, p <
0 002), but not with Mallory bodies,
fibrosis, fat, or the presence or absence of
cirrhosis. We conclude that CSD rather
than cirrhosis plays an important role in
the pathogenesis and clinical manifesta-
tions of portal hypertension.

(F41)
Macrocytosis in alcoholic liver disease:
sex-related differences

M. E. CAMILO, M. Y. MORGAN, AND S.
SHERLOCK (Department of Medicine,
Royal Free Hospital, Hampstead, London)
The incidence of macrocytosis, defined as
a mean corpuscular volume (MCV) of
> 98 fl and large red cells on blood film,
was determined in 302 alcoholics with
liver disease (95 females: 207 males).
The male and female patients were of

comparable mean age (49 4 i 12d1 (SD)
yr), but the females had a significantly
shorter drinking history (14-6 + 9-4 cf.
21*8 ± 12-0 yr: P < 0-001) and drank
significantly less alcohol per day in
absolute terms (170 ± 994 cf. 221 ±
155 g: p < 0-005). The females had a
significantly lower mean haemoglobin
concentration (12-0 + 2-2 cf. 13-6 ± 2.3
g/dl: P < 0 001) and a significantly higher
mean MCV (103 ± 9-4 cf. 97.7 + 10-8:
p < 0-001). Mean serum folate and BL,
values were normal in both groups.

Macrocytosis was seen in 60% of
patients (180/302), the incidence being
significantly higher in the females (77%
(73/95) cf. 52% (107/207): p < 0 001). In
28% of these patients (female 30%
(22/73), males 27% (29/107)) the macro-
cytosis was related to folate deficiency-
that is, serum folate < 3.5 uLg/l. No further
aetiological factors other than alcohol
were found; in particular, there was no
relationship between the presence of
macrocytosis and the severity of the liver
disease as judged histologically. No
relationship was seen with the age of the
patient or the amount of alcohol
consumed.
Female alcoholics with liver disease

have a higher incidence of alcohol-related
macrocytosis than males.

(F42)
Gynaecomastia in chronic liver disease-is
progesterone a factor?

M. J. G. FARTHING, J. R. B. GREEN, J.
WADSWORTH, C. R. W. EDWARDS, AND
A. M. DAWSON (St. Bartholomew's
Hospital, London) There is no simple
unifying hypothesis to explain the hypo-
gonadism and feminisation in men with
cirrhosis. A combination of progesterone
and oestrogen has been reported to cause
gynaecomastial. We have therefore
measured plasma progesterone by radio-
immunoassay in 34 males with cirrhosis,
in 16 males with fatty change of the liver,
and in 20 healthy control subjects, and
correlated this with previously reported
data2 on plasma androgens and oestrogens,
and the presence of gynaecomastia in the
same group of patients.
Plasma progesterone was raised in

males with fatty change (median 6 5
nmol/l, range 1 1-14-0), in alcoholic
cirrhosis (median 3 0 nmol/l, range 0 3-
12 7) and in non-alcoholic cirrhosis
(median 2-8 nmol/l, range 0 2-7 4) com-
pared with healthy controls (median 0 3
nmol/l, range 0-2-1 9; p < 0-001). There
was no correlation with age, plasma
albumin, or androgens, but a weak
correlation with plasma oestradiol, P <
0-05. Plasma progesterone was significantly
higher in cirrhotics with gynaecomastia
(median 4-5 nmol/l, range 0-3-12-7) than
those without (median 1P4 nmol/l, range
0-2-8-4; p < 003).
These findings, analogous to those

found in men taking spironolactone5,
raise the possibility that gynaecomastia of
chronic liver disease may at least partly be
due to the synergistic effect of progester-
one and oestradiol.

References
'Knorr, D., and Bidlingmaier, F. (1975). Gynaeco-

mastia in male adolescents. Clinics in Endo-
crinology and Metabolism, 4, 157-171.

'Green, J. R. B., Mowat, N. A. G., Fisher, R. A.,
and Dawson, A. M. (1975). Oestrogen metabo-
lism in chronic liver disease: a new lead. Gut,
16, 831.

'Stripp, B., Taylor, A. A., Bartler, F. C., Gillette,
J. R., Loriaux, D. L., Easley, R., and Menard,
R. H. (1975). Effect of spironolactone on sex
hormones in man. Journal of Clinical Endo-
cr10logy and Metabolism, 1, 777-781.

(F43)
Periostitis and hypertrophic osteoarthro-
pathy (HOA) in primary biliary cirrhosis,
and other forms of chronic liver disease

0. FPM.TEIN, R. DICK, AND S. SHERLOCK
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(Academic Department of Medicine, Royal
Free Hospital, London) Hypertrophic
osteoarthropathy (periostitis and digital
clubbing) is considered to be rarely
associated with primary biliary cirrhosis
(PBC) and other forms of chronic liver
disease. Sixty patients with PBC and 40
patients with other forms of chronic liver
disease have been studied prospectively
to assess the prevalence, and clinical
importance of periostitis, occurring with
and without clubbing. Thirty-seven per
cent of patients with PBC have periostitis,
but only 11% are clubbed. The corres-
ponding figures for other chronic liver
diseases are 33% and 5% respectively.
Periostitis occurs in patients with alcoholic,
lupoid and cryptogenic cirrhosis, large bile
duct obstruction, and Budd-Chiari syn-
drome. Periostitis without clubbing may
present asymptomatically, and affects the
distal tibiae and fibulae. When associated
with clubbing, periostitis is more florid
and is associated with wrist bone involve-
ment, and significant skeletal symptoms
(bone pain, arthralgia, and arthritis).
There is no correlation between the
presence of periostitis and HOA, and age,
sex, duration of illness, or degree of liver
function impairment. We conclude that
periostitis without clubbing occurs com-
monly in PBC and other chronic liver
diseases. When associated with clubbing
skeletal symptoms may occur and this
should be considered in the differential
diagnosis of 'hepatic' bone pain.

(F44)
Zinc deficiency in liver disease

P. W. N. KEELING, R. P. H. THOMPSON, R.
JONES, AND P. J. HILTON (Gastrointestinal
Laboratory, Rayne Institute, and the Renal
Laboratory, Medical Unit, St. Thomas'
HospitaL London) Low plasma concen-
trations and high urinary excretion of zinc
occur in patients with alcoholic cirrhosis
(AC), and have suggested that they are
zinc deficient. However, like other cations,
it is unlikely that these values accurately
reflect tissue concentrations.
We have studied 37 control subjects, 36

patients with AC, 10 with active chronic
hepatitis (ACH), and 12 with primary
biliary cirrhosis (PBC). Control plasma
zinc was 0-88 ± 0-03 ,ug/ml (mean i
SEM), and reduced in AC (0-71 + 0 05;
P < 0-005), ACH (0-71 + 0-06; P <
0-005) and PBC (0-75 + 0-04; P < 0-01).
Serum albumin levels correlated with zinc
levels, but only if the groups were com-

bined. Control urinary zinc excretion was
670 ± 37 ,ug/24 hours, and increased in
AC (1362 i 123; p < 0-001) but not
PBC (541 ± 120).
The zinc content of leucocytes was

72 ± 1-2 ng/mg dry weight in controls,
and reduced in AC (62 ± 1V8; p < 0-001),
ACH (55 i 25; p < 0-001) and PBC
(60 + 5 2; p < 0 001), but red cell zinc
contents were unchanged. Neither plasma
zinc, urinary zinc, nor albumin levels
were correlated with leucocyte zinc. There
was poor correlation between leucocyte
zinc and the severity of the liver disease as
estimated by simple liver function tests in
any group.

Leucocyte zinc content was compared
with that of muscle biopsy specimens
taken at surgery in 20 patients. These
were significantly correlated (r = 0-7;
P < 0-01).
We conclude that leucocyte zinc but not

plasma or urinary zinc reflect zinc status
and that tissue zinc deficiency is common
in liver disease.

(F45)
Is copper hepatotoxic in primary biliary
cirrhosis?

0. EPSTEIN, B. ARBORGH, R. WROBLEWSKI,
M. SAGIV, P. J. SCHEUER, AND S. SHERLOCK
(Departments of Medicine and Pathology,
Royal Free Hospital, London) Copper
toxicity in primary biliary cirrhosis (PBC)
is assumed by analogy with Wilson's
disease (WD). However, copper cyto-
toxicity in WD depends on its localisation
outside lysosomes1, and the relationship
with zinc and sulphides. In PBC, we have
related liver copper concentrations to
aspartate transaminase (AST) levels,
histological changes on light microscopy,
and organelle morphology on electron
microscopy. Using energy dispersive
analysis by x-ray, we have performed
qualitative subcellular analysis for copper,
zinc, and sulphur. Liver copper concen-
trations do not correlate with AST levels.
Light microscopy performed on 32 liver
biopsies showed no correlation between
copper concentrations and the degree of
inflammation, necrosis, fibrosis, or
cholestasis, nor was there a correlation
with the presence or absence of Mallory
bodies. Electron microscopy shows
hepatocyte lysosomes rich in electron
dense material, representing varying rela-
tive amounts of copper, zinc, and sulphur,
the same three elements also being
detected in Kupffer cell lysosomes and

nuclei, but not in detectable amounts in
mitochondria, endoplasmic reticulum, or
cell sap. Changes consistent with choles-
tasis were observed, but not the mito-
chondrial changes pathognomonic of
WD2.
We can find no strong evidence to

implicate copper toxicity as a major factor
in hepatocellular damage seen in PBC.

References
'Sternlieb, I. Progress in Liver Disease IV, 511-525.
'Sternlieb, 1, (1968). Gastroenterology, 55, 354-367.

(F46)
Prediction of relapse following withdrawal
of treatment in hepatitis B surface
antigen negative chronic active liver
disease

J. S. DOOLEY, A. P. KIRK, H. C. THOMAS, AND
S. SHERLOCK (The Royal Free Hospital,
Hampstead, London) Twenty-two
patients (21 women) with hepatitis B
surface antigen negative chronic active
liver disease were studied after remission
following prednisolone treatment, in
order to identify which factors would
predict subsequent relapse.

In the eight patients who relapsed, age,
duration of therapy, transaminase level,
and hepatic histology (available in four),
at the time of withdrawal of treatment,
did not differ significantly from those who
remained in remission.
Twelve patients had a positive anti-

nuclear factor (ANF) when treatment was
started. Five remained positive after a
mean duration of treatment of 35 months
and all subsequently relapsed.

Seven patients converted to negative
ANF, after a mean duration of treatment
of 47 months and none relapsed.

Six patients were initially ANF negative
(mean duration of therapy 57 months) and
two relapsed.

In conclusion, the only detectable
factor which predicted relapse in patients
with hepatitis B surface antigen negative
chronic active liver disease after with-
drawal of treatment was positive ANF at
the time of withdrawal, and we suggest
that therapy should be continued until
the ANF has become negative.

(F47)
Primary sclerosing cholangitis: review of
clinical, cholangiographic and hepatic
histological features

R. W. G. CHAPMAN, B. M. ARBORGH, J. M.
RHODES, J. A. SUMMERFIELD, R. DICK, P. J.
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SCHEUER, AND S. SHERLOCK (Academic
Department of Medicine, Royal Free
Hospital, London) Twenty-nine cases of
primary sclerosing cholangitis (PSC) were
studied. Twenty were men. Twenty-one
(76%) presented with cholestasis and
cholangitis; five (17%) with portal hyper-
tension, and two (7 %) were asymptomatic.
Twenty-one (72%) suffered from ulcera-
tive colitis. There was no relationship
between either duration or severity of
ulcerative colitis and development of
PSC. In four patients colectomy showed
no benefit. Corticosteroids were ineffec-
tive. None of the patients had Crohn's
disease. The prognosis was variable. Ten
patients had died with a mean survival
time of seven years from diagnosis. Three
patients with ulcerative colitis developed
bile duct carcinoma. Four have remained
symptom-free for one to nine years.
Serum IgM was raised in nine of 20;
serum antimitochondrial antibodies were
negative.
The cholangiograms and liver biopsies

from 22 patients were reviewed. Cholan-
giography was diagnostic in 18/22 (82%)
(endoscopic retrograde in 14 or percu-
taneous in seven). Hepatic histology was
diagnostic in 8/22 (36%). Ten showed
non-specific biliary disease and three were
misdiagnosed as primary biliary cirrhosis.

This study has demonstrated for the
first time that (1) PSC may be asympto-
matic or present with portal hypertension
without cholangitis and cholestasis; (2)
bile duct carcinoma may develop in PSC;
(3) PSC may closely resemble primary
biliary cirrhosis with a raised serum IgM
concentration and compatible hepatic
histology but serum antimitochondrial
antibodies are absent in PSC.

(F48)
Amino acids, hormones, and portal-sys-
temic encephalopathy

J. S. BENJAMIN, G. H. C. ENGELBRECHT, R.
HEWLITT, A. SIVE, J. C. CAMPBELL, J.
SUTHERLAND, AND R. VAN HOORN-HICKMAN
(introduced by L. H. Blumgart) (Depart-
ment of Surgery and MRC Liver Research
Group, MRC Endocrine Unit, University
of Cape Town, and Department of Neuro-
pathology, University of Stellenbosch,
South Africa) End-to-side portacaval
shunt (PCS) produces progressive liver
atrophy and dysfunction in addition to
portal-systemic shunting. In order to
define the relative roles of these two sepa-

rate effects in the pathogenesis of portal-
systemic encephalopathy (PSE), PCS in
the rat was compared with portacaval
transposition (PCT). The latter operation
produces a total portal-systemic shunt,
but minimises the effects on the liver by
maintaining liver perfusion with systemic
blood".

Five and 10 weeks after surgery, liver
mass, structure, and function were signifi-
cantly better maintained in PCT rats than
in PCS rats. The Alzheimer II change,
characteristically associated with PSE,
was found in 62% of cerebellar astrocyte
nuclei in PCS rats, but in only 6% after
PCT or sham operation (p < 0-005).
The plasma branched-chain amino

acids were significantly depressed and the
aromatic amino acids raised in PCS rats,
but not in the PCT group. Similar amino-
acid changes have been observed in PSE
in man and animals, and have been re-
garded as a consequence of altered insulin:
glucagon ratio2. In this study, however,
plasma insulin and glucagon were raised
equally after both PCS and PCe.

These results support an important
relationship between hepatocyte function,
amino-acid abnormalities, and PSE, but
do not confirm a major role for insulin and
glucagon in this process.

References
2Ryan, C. J., Benjamin, I. S., and Blumgart, L. H.

(1974). Portacaval transposition in the rat: a
new technique and its effects on liver and body
weight. British Journal of Surgery, 61, 224-228.

'Soeters, P. B., and Fischer, J. E. (1976). Insulin,
glucagon, amino-acid imbalance and hepatic
encephalopathy. Lancet, 2, 880-882.

(F49)
Effect of oral glucose on plasma free amino
acids in patients with chronic liver disease

G. SMITH-LAING, J. P. MILSOM, AND S.
SHERLOCK (Academic Department of
Medicine, Royal Free Hospital, London)
Reduced plasma branched chain (BCAA)
and raised aromatic (AAA) amino acids
in cirrhosis are attributed to hyper-
insulinism and liver damage and/or portal-
systemic shunting (PSS)l. To investigate
this hypothesis fasting plasma amino
acids, glucose, insulin, and glucagon and
the response to oral glucose were measured
in 12 cirrhotic patients, 19 patients with
portal vein block (PVB) with normal liver
histology and extensive PSS and 12
controls. Fasting glucose, insulin, and
glucagon were raised in cirrhotic patients
only. Total plasma amino nitrogen was

similar in all groups. BCAA were reduced
and AAA raised in cirrhotic patients and
AAA moderately raised in PVB patients.
After glucose plasma amino nitrogen fell
in controls and PVB patients by 33 % and
30% respectively. Despite a massively
augmented insulin response, plasma
amino nitrogen fell by only 24% in
cirrhotic patients. Plasma clearance of
BCAA and AAA was similar in PVB and
controls. BCAA clearance was reduced
but AAA clearance was normal in
cirrhotic patients. It is concluded that
(1) PSS alone causes a moderate rise in
plasma AAA, (2) the abnormal amino
acid proffle in cirrhosis results from
altered peripheral amino acid metabolism,
and (3) reduced plasma BCAA in cirrhosis
cannot be attributed solely to hyper-
insulinism.

Reference
'Soeters, P. B., and Fischer, J. E. (1976). Insulin,

glucagon, amino acid imbalance and hepatic
encephalopathy. Lancet, 2, 880-882.

(F50)
Tyrosine oxidation and the rate of body
protein loss in liver failure

S. J. D. O KEEFE, R. A. ABRAHAMS, A.
EL-ZAYADI, M. DAVIS, AND ROGER WILLIAMS
(The Liver Unit, King's College Hospital
and Medical School, London) Patients
with liver failure are assumed to be
protein intolerant and are therefore com-
monly placed on non-protein diets.
Consequently any losses of protein from
the body will represent a diminution in
total body protein. In this study we have
estimated this rate of loss in two groups of
six individuals, one with hepatic
encephalopathy (PSE) and the other with
fulminant hepatic failure, grade IV coma
(FHF). U14C,L-tyrosine was used to trace
protein oxidation in the liver by the
method of constant intravenous infusion.

Tyrosine oxidation rate was 10-0 ± 3.5
mmol/d PSE group, and 7.9 + 6-08
mmol/d FHF group (normal rates
14-5 + 1.7 mmol/d, mean + SD).
Additional losses of 2-8 ± 0-7 mmol/d
occurred in FHF individuals who were
haemodialysed. Since body protein con-
tains approximately 3% tyrosine these
values may be converted into protein rates.
Total protein loss was then estimated to
be a mean of 60-5 g/d (range 32-84 g/d) in
PSE and 64-6 g/d (range 30-125 g/d in
FHF.
These results suggest that any beneficial
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effect of protein restriction on encephalo-
pathy has to be weighed against the
deleterious effect of progressive protein
depletion; this is associated with reduced
host defence and reduced protein synthesis
which may delay hepatic regeneration.

(F51)
Liver in sickle haemoglobinopathies-a
postmortem study

S. I. TERRY, B. HANCHARD, AND G. R.
SERJEANT (Departments of Medicine and
Pathology, and the MRC Laboratories,
University of the West Indies, Kingston,
Jamaica) Necropsies were performed on
141/154 (92%) of patients with sickle
haemoglobinopathies dying at the Uni-
versity Hospital of the West Indies between
1952-78. Hepatic histology has been
reviewed in 93 (66%) of these, 47 males
and 46 females with ages ranging from
0-72 years (mean age 17-7 years). Geno-
types included 64 SS, eight SC, two SB+
thalassaemia, and 19 with sickle cell
disease of undetermined aetiology.

In contrast with 12-29% prevalence in
necrppsy studies from USA and Nigeria 1,2
cirrhosis was present in 3/93 (3 %). In 89
(96%.) congestion of the sinusoids by
erythrocytes exhibiting a variable degree
of sickling was seen. Sickled cells occurred
as nodules in 13 (13 %), which were found
particularly in those livers where sinu-
soidal congestion appeared less but a

greater proportion ofred cells were sickled.
Hepatocellular necrosis was found in

16 (17%); it was centrilobular due to
ischaemia in nine and focal with inflam-
mation secondary to the agonal illness in
seven. Extrameduliary erythropoiesis was
found in 11 (12%) and iron storage
usually of a mild degree in 42 (45 %).

Despite a high prevalence of gallstones,
26/141 (18 %), secondary biliary cirrhosis
was observed once and choledocholithiasis
four times. Unrelated to gallstone disease
was cholestasis which was found in
12/93 (13%).
This study demonstrates characteristic

changes in the liver in patients with sickle
haemoglobinopathies. Cirrhosis is not
caused by the sickling process.

References
5Ali, A. F., and Lewis, E. A. (1968). The liver in

sickle cell disease-pathological aspects I.
Ghana Medical Journal, 8, 119-133.

"Song, Y. S. (1957). Hepatic lesions in sickle cell
anaemia. American Journal of Pathology, 33,
331-351.

(F52)
Is renal tubular secretion the major
determinant of urinary bile acid
composition in cholestasis?

C. L. CORBETT, T. C. BARTHOLOMEW, J. A.
SUMMERFIELD, AND BARBARA H. BILLING
(introduced by Sheila Sherlock) (Depart-
ment of Medicine, Royal Free Hospital,
Hampstead, London) Both glomerular

filtration and tubular reabsorption play
important roles in the renal clearance of
bile acids in cholestasis, but tubular
secretion has not been demonstrated in
man. The effect of probenecid and
diuretics on renal clearance was therefore
investigated in 22 cholestatic patients,
with normal renal function, who received
tracer doses of 14C-glycocholate (GC)
and 3H-chenodeoxycholate-3-sulphate
(CDC-S). The filtered load of these bile
acids was calculated from creatinine
clearance and plasma protein binding,
determined by ultrafiltration.

Clearance of GC was 117 ± 0 4 ml/min
(mean ± SE), and protein binding was
80 1 + 2 1 %. In contrast, clearance of
CDC-S was 6-4 ± 0 9 ml/min, although
protein binding was 96&5 ± 0-5 %.
Probenecid, ethacrynic acid, frusemide,
and bendrofluazide reduced the clearance
of both bile acids by up to 65%. Water
diuresis and urinary alkalinisation did not
affect clearance.
These findings indicate that both bile

acids are secreted by the proximal tubules
as their clearance is reduced by agents
secreted by the organic acid pathway.
Comparison of the clearance and filtered
load of each bile acid suggests that,
whereas GC undergoes overall reabsorp-
tion, secretion is a major determinant of
CDC-S excretion. Greater affinity of the
secretory pathway for sulphated bile acids
may explain their predominance in the
urine of cholestatic patients.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.20.10.A

901 on 1 O
ctober 1979. D

ow
nloaded from

 

http://gut.bmj.com/

