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The British Society of Gastroenterology
The following are abstracts of papers given at the annual meeting held at Imperial College, London, on 20-22
September. On 20 September there was a slide discussion organized by the Pathologists' Group, and a clinico-
pathological conference (patient with hepato-biliary disease) of which the Chairman was Professor Sheila
Sherlock. In the afternoon two symposia were held, and the first, on 'Gastrointestinal haemorrhage', was
shared by the British Society for Digestive Endoscopy. The British Society of Gastroenterology scientific
sessions followed on 21 and 22 September and the annual general meeting concluded the proceedings. A fuller
account of the meeting appears in 'Notes and activities' on page 832, together with the names of the officers of
the Society and those of the newly elected Council.

Studies in the Role of the Colon in Urea
Metabolism

J. A. GIBSON, G. E. SLADEN, AND A. M.

DAWSON (Department ofGastroenterology,
St Bartholomew's Hospital, London)
Previous studies suggest that 7 g of urea
is broken down in the intestine daily and
that this breakdown occurs in the colon.
To evaluate the role of the colon further

wehavestudied urea kinetics in twogroups:
patients with either colonic exclusion or
ileostomy and normal controls. Urea
concentration in ileostomy effluent bas
also been measured to assess the amount
of urea delivered to the colon daily.

In controls mean urea metabolism on a
low protein diet was 652 g per day (range
4.4 - 9 3) and on a high protein diet
10 9 g per day (range 6-3 - 13-7). Values
in ileostomy or colonic exclusion patients
varied between 2-3 and 6-8 g per day.

Ileostomy effluent urea concentration
was between 7 and 42 mg/100 ml with a
mean luminal urea to blood urea ratio of
0-68. By extrapolation, therefore, 0 4 g of
urea would be delivered to the colon daily.

If urea breakdown were confined to the
colon then urea metabolism by the method
used would be 0 4 g per day in colectomy
patients. The fact that considerably more'
urea than this is metabolized in these
patients suggests that contrary to previous
reports a significant proportion of urea
breakdown occurs in the small bowel.

Portal Decompression for Intrahepatic
Portal Hypertension: Long-term Follow-
up of 253 Cases

R. ZEEGEN A. G. STANSFELD A. M. DAWSON,
AND A. H. HUNT1 (St Bartholomew's
Hospital, London) This paper outlines
the complications and survival rate of 253

patients undergoing portal decompression
for intrahepatic portal hypertension during
a 19-year period. The medical and surgical
complications of operation and factors
influencing prognosis are considered.

Operation was for variceal haemorrhage
in approximately 90% of cases. Fifty
patients with an extraordinarily good
survival (five years, 83%, 10 years, 77%)
with patent portal vein but without cir-
rhosis on liver biopsy have been described
previously2. Of the remaining 203 cir-
rhotic patients, 117 (57-6 Y) were classified
as cryptogenic, 35 (17-2%) as alcoholic,
32 as biliary, and the remainder as
miscellaneous. Overall operative mortality
was 104 %: 15 patients bled again, eight
from peptic ulceration and seven (3 8%)
from varices. This represents a stomal
occlusion rate of 12% for splenorenal and
2-5% for portacaval anastomosis. Bleeding
was almost uniformly fatal. Forty patients
(21-9%) developed severe encephalopathy.
Surprisingly, this was not related to age
at operation, to preoperative liver func-
tion, or to the incidence of preoperative
ascites or coma. Twelve patients (6-6 %)
developed liver malignancy and 20 devel-
oped peptic ulceration (13 duodenal
ulcers). Fifteen ulcer patients died either
from haemorrhage or following a remedial
operation.

Overall postdecompression five-year
survival was 42-8% (65 of 152) and 10-year
survival was 21 8% (19 of 87).

This series confirms that a poor survival
was associated with preoperative coma
(especially with ascites), an albumin of
less than 3 5 g/100 ml, and biliary cir-
rhosis. A relatively better survival was
associated with patients under 40, with
alcoholic cirrhosis, and with splenorenal
anastomosis.

'Mr Hunt died on 4 July 1970.
'Zeegen, R., et al (1970). Gut, 11, 610-617.

Treatment of Chronic Hepatic Encephalo-
pathy with Levodopa

M. LUNZER, I. M. JAMES, J. WEINMAN, AND
S. SHERLOCK (Department of Medicine,
Royal Free Hospital, London) Studies have
suggested that levodopa improves the level
of consciousness of patients in acute
hepatic coma1--3 and may also benefit the
renal and cardiovascular status of patients
with severe hepatic failure2 3.

Involvement of the extrapyramidal
system is relatively common in chronic
hepatic encephalopathy and levodopa now
has a well established place in the manage-
ment ofseveral extrapyramidal syndromes.

These two features of levodopa sug-
gested a possible therapeutic role for
levodopa in the treatment of chronic
hepatic encephalopathy. Levodopa was
given to six patients with severe chronic
hepatic encephalopathy and their response
was assessed by (1) clinical examination,
(2) serial electroencephalography, (3)
serial computer analysis of intellectual
skills4, and (4) estimation ofcerebral blood
flow and cerebral oxygen and glucose
consumption.
A definite improvement was noted in

three patients and a probable improve-
ment occurred in a further patient. Two
patients failed to show any significant
change whilst receiving levodopa. All
patients showed a significant increase in
cerebral oxygen consumption.
The daily dosage of levodopa ranged

from 750 to 3000 mg. Side effects included
gastrointestinal intolerance and a transient
rise in serum uric acid and unconjugated
bilirubin.
A trial of levodopa is recommended in

the management of chronic hepatic
encephalopathy when the response to
routine measures has been disappointing.
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Differential Measurement of Small and
Large Bowel Transit

SHEILA L. WALLER (MRC Gastroenter-
ology Unit, Central Middlesex Hospital,
London) Differential measurement of
small and large bowel transit is relevant
to the pathogenesis of diarrhoea, colonic
cancer, and diverticular disease, but
methods such as radioopaque pellets' or
barium are unsuitable for the small
intestine. Pressure-sensitive radiotele-
metering capsules containing lOICi of
51Cr move similarly to the pellets2, can
be located within the gut by the character-
istics of the pressure records3, whilst
progress through the small and large
intestine in relation to bony landmarks
can be charted with a collimated scintil-
lation counter.

Small and large intestinal transit times
were measured under standard conditions
simultaneously with radiotelemetering
radioactive capsules and with pellets in
six patients with simple constipation and
in seven with diarrhoea (three post-
vagotomy, three functional, one laxative
abuse). Small intestinal transit was similar
in all patients, but colonic transit was
longer in constipation (43-183 hours)
than in diarrhoea (7-33 hours). This
difference was due to the low frequency
and short length of propulsive movements
in constipation. After treatment with
senna, colonic transit in two of three
patients resembled that in diarrhoea.
There was no delay in the sigmoid colon
in constipated patients.

These findings suggest that colonic,
rather than small intestinal, transit may
be important in various diarrhoeas and
that in simple constipation transit is slow
throughout the colon.

References

"Hinton, J. M., Lennard-Jones, J. E., and Young,
A. C. (1969). A new method for studying
gut transit times using radioopaque markers.
Gut, 10, 842-847.

'Holdstock, D. J., Misiewicz, J. J., Smith, T., and
Rowlands, E. N. (1970). Propulsion (mass
movements) in the human colon and its
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3Misiewicz, J. J., Waller, Sheila L., Fox, R. H.,
Goldsmith, R., and Hunt, T. J. (1968). The
effect of elevated body temperature and of
stress on the motility of the stomach and
colon in man. Cli. Sci., 34, 149-159.

The Effect of Bran on Streaming Patterns
in Normal Volunteers and Patients with
Colonic Diverticular Disease

J. M. FINDLAY, W. D. MITCHELL, A. J. B.
ANDERSON, M. A. EASTWOOD, AND A. N.
SMITH ( Wolfson Gastro-intestinalLaborato-
ries, Western General Hospital, Edinburgh)
In diverticular disease streaming of intest-
inal contents occurs which is not observed
in normals1. To investigate the effect of
bran on intestinal streaming patterns six
normal subjects and seven patients with
diverticular disease were given polyethy-
lene glycol (PEG 4000), a liquid phase
marker, and chromium sesquioxide
(Cr2O3), a solid phase marker, in a dose
of 500 mg synchronously thrice daily for
one week. During this period diet record-
ing and stool collection were undertaken.

After the addition of 20 g of bran to
their diet for 28 days, there was a further
period of study, differing from the control
period only by the addition of 20 g of
bran per day to the recorded diet.

Cr2O3 and PEG 4000 were measured
in the faeces and expressed as output per
24 hours.

In normals the regression coefficient, b,
for cumulative PEG output on Cr2O3 was
0-97 + 0 041 indicating no streaming. On
bran there was streaming with solid phase
travelling faster than liquid phase
(b =0O56 ± 0-050; p <0-001).

In patients with diverticular disease
b = 0-78 ± 0 038 indicating streaming
(p < 0-001), ie, solid marker travelling
faster than liquid marker. No streaming
was ob3erved on 20 g of bran per day
(b = 0 93 ± 0-081).
These ob3ervations imply that bran is

of benefit but is not necessarily prophy-
lactic.

Reference

'Findlay, J. M., Mitchell, W. D., Anderson, A. J.
B., Eastwood, M. A., and Smith, A. N.
(1973). Faecal flow patterns of cholerrheic
enteropathy and colonic diverticular disease.
European Society for Clinical Investigation.
Seventh Annual Meeting (abstract).

Brush-border Localization of Human
Enterokinase

R. W. LOBLEY, S. MOSS, AND R. HOLMES
(Department of Gastroenterology, The
Royal Infirmary, Manchester) Enteroki-

nase has been localized to the brush-
border membrane of the proximal small
intestine in rats and guinea-pigs, but a
similar localization for this enzyme in
man has bzen questioned (Takano et al,
1971; Woodley and Keane, 1972). We
have, therefore, determined the sub-
cellular distribution of enterokinase in
human duodenal mucosa.

Small pieces of mucosa were obtained
from patients undergoing duodenotomy
at operation. EDTA was not used in the
isolation of brush borders as preliminary
experiments showed that enterokinase
was inactivated. Accordingly, the mucosa
was homogenized in isotonic sucrose pH
7-4 and fractionated by differential centri-
fugation. The brush-border-rich fraction
was disrupted using hypertonic Tris, and
microvillous membranes were separated
on a glycerol density gradient (Welsh et
al, 1972). Compared to the homogenate,
the brush-border-rich fraction contained
approximately 51 % of the total enteroki-
nase representing a 2-4-fold increase in
specific activity (SA), and the remaining
enterokinase was not concentrated in any
other fraction. Comparable values were
obtained for known brush border enzymes
(sucrase 62%, SA x; alkaline phos-
phatase 65%, SA 2-5 x) and a further
increase in SA was obtained for the micro-
villous membranes (enterokinase 3-3 x,
sucrase 2-6 x, alkaline phosphatase
2-4 x).

These results suggest that, as in the rat
and guinea-pig, enterokinase is a brush
border enzyme in man.
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Study of the Peripheral Leucocyte Migra-
tion in Agarose Medium in Inflammatory
Bowel Disease

WITOLD BARTNIK, E. T. SWARBRICK, AND

CHRISTOPHER B. WILLIAMS (St Mark's
Hospital, London) (introduced by J. E.
Lennard-Jones) There is evidence that
cell-mediated immune mechanisms may be
involved in the pathogenesis of ulcerative
colitis and that certain bacterial antigens
may play an important role in this process.
Serological tests have shown that
Escherichia coli 014 shares antigenic
determinants with colonic epithelium
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(Thayer et al, 1969). The common
antigen of Kunin, present within most
enterobacteriaceae, is interesting both as
being a surface antigen of E. coli 014 and
as having common antigenic determinants
with germ-free rat colon or faeces
(Lagercrantz et al, 1968).
We have investigated the capacity of

Kunin antigen to induce migration
inhibition of peripheral leucocytes taken
from patients with ulcerative colitis using
an agarose plate technique (Clausen,
1971). This method is not only quicker
and simpler but also the areas of migration
are more regular and therefore more
accurately measured than with the
capillary tube method.

Migration inhibition was found in
seven out of 20 patients with ulcerative
colitis (mean migration index 0-791) but
in only one out of 33 control subjects
(mean migration index 0 933) using Kunin
antigen in a concentration of 25 Hg
protein/mi. The difference between the
two groups is statistically significant
(p = 0-01).

This suggests that a state of cellular
immunity to Kunin antigen exists in
patients with ulcerative colitis. This
antigen, present in large amounts in the
gut and closely related to colonic antigens,
may invoke an immune response which
is directed against the intestinal mucosa
itself.
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Recurrence after Ileostomy and Excisional
Surgery for Crohn's Colitis

DAVID M. STEINBERG, R. N. ALLAN, B. N.
BROOKE, W. T. COOKE, AND J. ALEXANDER-
WILLIAMS (Nutritional and Intestinal Unit,
General Hospital, Birmingham) Recent
reports'," of low recurrence rates (7%
and 11 Y.) after ileostomy and excision of
the large bowel tend to confirm early
concepts of Crohn's colitis as a disease
that remains localized to the large bowel.'
We studied 377 patients with Crohn's

involving large bowel alone;

80 both large and small intestine).
Seventy-three had an ileostomy and
excision of the large bowel by either one
of two surgeons. In a mean follow up of
nine years, 22 (31 %) of these suffered
recurrent proximal disease, the majority
within five years. Ileostomy dysfunction
or flux was common in this series,
necessitating readmission in 40 %; it often
heralded the onset of obvious recurrence.

Ileal involvement at colectomy (52%
of patients) did not significantly increase
the risk of recurrence (32 % recurrence vs
28% with no ileal involvement). Of nine
patients with only left-sided colonic
involvement, five recurred after procto-
colectomy but all recurred after more than
five years. Age, sex, era, or surgeon did
not affect the chance of recurrence.
Nevertheless we feel that the striking
difference between our experience and
that from St Mark's Hospital, London,3
is more likely to be due to the differences
in the patients in the series than to the
surgical technique.

References

"De Dombal, F. T., Burton, I.. and Goligher, J. C.
(1971). Gut, 12, 519-527.

'Lockhart Mummery, H. E., and Morson, B. C.
(1960). Gut, 1, 87.

'Ritchie, J. K., and Lockhart Mummery, H. E.
(1973). Gut, 14, 4, 263-270.

A Controlled Therapeutic Trial of Long-
term Maintenance Treatment of Ulcerative
Colitis with Sulphasalazine (Salazopyrin)

A. S. DISSANAYAKE AND S. C. TRUELOVE
(Nuffield Department of Clinical Medicine,
The Radcliffe Infirmary, Oxford) A
previous controlled therapeutic trial of
maintenance treatment with sulphasala-
zine for a period of one year following an
attack of ulcerative colitis showed that this
form of treatment was valuable1. A recent
study from Denmark suggests that, when
a patient has been symptom-free for ayear
on sulphasalazine, no further benefit is
obtained2.

In the present study, 64 patients with
proven ulcerative colitis who had been
maintained on sulphasalazine as their sole
form of treatment for a minimum period
of one year were entered into a controlled
trial of sulphasalazine versus dummy
tablets for a period of six months. All the
patients admitted were not only symptom-
free but also showed no inflammation on
sigmoidoscopy and biopsy. A patient was
judged to have relapsed when there was
recurrence of colitic symptoms accom-

panied by sigmoidoscopic and histological
evidence of inflammation.
The patients who receiveddummytablets

had more than four times the relapse rate
of those receiving sulphasalazine. The
results were similar in patients who had
been on sulphasalazine for less than three
years before entry into the trial and in
those who had been on this treatment for
more than three years.

It is concluded that maintenance treat-
ment of ulcerative colitis with sulphasala-
zine should be continued indefinitely
unless contraindicated by side effects.
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Laxative-induced Diarrhorea: A Continuing
Clinical Problem

J. H. CUMMINGS, G. E. SLADEN, 0. F . W. JAMES,
M. SARNER, AND J. J. MISIEWICZ (MRC
Gastroenterology Unit, Central Middlesex
Hospital, Gastroenterology Departments of
St Bartholomew's and the Royal Free
Hospitals, London, and The Queen
Alexandra Hospital, Cosham, Portsmouth)
Excessive self-medication with laxatives is
a recognized cause of abdominal pain and
diarrhoea. In its classicformthesyndrome
includes hypokalaemia with muscular
weakness, thirst, melanosis coli, and
characteristic radiological features, eg,
dilatation of the colon with pseudo-
strictures, absent haustra, and a predilec-
tion for the right side.
We report seven cases of laxative abuse

which highlight the difficulties in diagnosis,
particularly when the classic features are
absent. All seven patients were women,
each of whom concealed their laxative
habit. Four were taking a phenolphthalein-
containing compound, one a vegetable
laxative, and two senna preparations.
They presented with diarrhoea, abdominal
pain, vomiting, or weight loss, and all had
been extensively investigated. None had
typical changes on barium enema and
sigmoidoscopy. Four patients were mis-
takenly diagnosed as having pancreatic
disease because of either mild steator-
rhoea, an abnormal pancreatic scan, a
high secretin assay, or profuse watery
stools. Five patients had laparotomies:
one had a right hemicolectomy for
supposed ulcerative colitis, another a
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sigmoid myotomy, and a further one a
partial pancreatectomy, all without benefit.
Rectal biopsy was abnormal in three and
four were hypokalaemic at some stage in
their illness.
The diagnosis was made in all seven

by combining a high index of suspicion
with repeated chemical testing of the
urine and stools (positive in five patients),
or a search for laxatives hidden amongst
their possessions (found in four patients).
Psychiatric help was offered to all the
patients. Three were unable to cooperate
in the treatment but one stopped taking
laxatives. The diarrhoea of a further two
patients stopped, but they require regular
psychiatric supervision and two have not
been challenged with the problem.

Comparison between Coliagenase Activity
in Rectal Biopsies and Plasma Carcino-
embryonic Antigen (CEA) Levels in
Patients with Carcinoma of the Colon
and Rectum

T. LESHER, J. B. DILWARI, AND P. R. HAWLEY
(St Mark's Hospital, London) The diag-
nostic value of plasma carcino-embryonic
antigen (CEA) in patients with carcinoma
of the rectum and colon has proved
disappointing'.

Preliminary data suggested that colla-
genase activity was absent in rectal
biopsies distant from the tumour in
patients with carcinoma of the large
bowel2. Collagenase activity was measured
in rectal biopsies from 50 patients with
carcinoma of the large bowel, 100 patients
with minor anal conditions (haemorrhoids,
fissures, and mucosal prolapses), and 31
patients with inflammatory bowel disease.
In 39 of the 50 cancer patients plasma
CEA levels were also measured.

Collagenase activity was absent in all
50 patients with carcinoma of the large
bowel compared with only four of the
100 patients with minor anal conditions
and three of the 31 patients with inflam-
matory bowel disease. In the 39 of 50
patients with carcinoma of the large bowel
in whom plasma CEA levels were also
measured, only 27 patients (70 Y) had
levels greater than 12-5 1&g/ml (the upper
limit of normal for our laboratory), and
only 13 patients (33°/0) had values above
40 ,ug/ml, which is at present regarded as
being diagnostic of malignant disease.
The results suggest that the estimation

of collagenase activity in rectal biopsies
may be of value as a diagnostic test for
carcinoma of the large bowel.
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The Diagnostic Value of Postprandial Bile
Salt Estimations in Patients with Liver
Disease

D. B. TRASH, G. A. GALLO, S. BARNES, AND
J. S. MORRIS (Department of Medicine,
Royal Free Hospital, London) It has been
suggested that postprandial serum bile
salt concentrations are a more useful
index of liver disease than other commonly
used biochemical tests'. In this study the
serum concentrations of fasting and post-
prandial bile salts, bilirubin, aspartate
transaminase, and alkaline phosphatase
have been estimated in a group of patients
with histologically proven liver disease
(primary biliary cirrhosis, cryptogenic
cirrhosis, active chronic hepatitis, and
cholestasis).
Blood samples were obtained after an

overnight fast and two hours following a
fatty meal in 18 control subjects and in
27 patients with liver disease. Serum bile
salts were measured enzymatically and
other estimations made by routine
laboratory methods.

In control subjects the fasting bile
salt levels were < 14 &ml-i and did not
increase after a meal. In patients with
liver disease the fasting bile salt concentra-
tion was raised in 24, the alkaline phos-
phatase was raised in 22, and the bilirubin
and aspartate transaminase levels were
raised in 20. Following a meal the serum
bile acids were raised in all 27 patients
with liver disease. Bile acid concentrations
did not differ between the various groups
of liver patients.
These results suggest that the estimation

of serum bile acids, particularly following
a meal, is a sensitive screening test of
hepatic dysfunction.
Reference

'Kaplowitz, N., Kok, E., and Javitt, N. (1972).
Gastroenterology, 62, 768.

Mechanisms of Competition for Hepatic
Uptake between Bilirubin, Bromsulphtha-
lein, and Drugs

S. KENWRIGHT AND A. J. LEVI (Clinical
Research Centre and Northwick Park

Hospital, London) The hepatic cytoplas-
mic proteins, Y (ligandin) and Z, may be
major determinants in the selective
hepatic uptake of bilirubin, BSP, and
other compounds. Since flavaspidic acid
and rifamycin-SV both cause unconju-
gated hyperbilirubinaemia and BSP reten-
tion in man and rats, possible competition
for binding sites on Y and/or Z was
studied.

Hepatic uptake of BSP, measured by
its initial plasma disappearance rate, was
greatly impaired in Sprague-Dawley rats
treated with flavaspidic acid (K1 = 0 115)
or rifamycin-SV (K1 = 0-082) compared
with controls (K1 = 0-183). Low concen-
trations of flavaspidic acid displaced BSP
from Z in vitro using G-75 Sephadex gel
filtration. Even with high concentration
of rifamycin-SV no displacement of BSP
from Y or Z occurred.

In Gunn rats, in vivo, both drugs
reduced liver and supernatant biliburin
concentrations. In the supernatant flavas-
pidic acid displaced bilirubin from Z.
Rifamycin-SV reduced both Y and Z
levels, but in vitro failed to displace
bilirubin from Y and displaced little from
Z.

Flavaspidic acid may act by competing
for binding sites on Z protein. Rifamycin-
SV acts differently, possibly by blocking
uptake at the level of the plasma mem-
brane. This pinpoints the potential role of
the plasma membrane as a site for
selection and competition for hepatic
uptake.

Bile Secretion following Liver Transplanta-
tion in Man

RICHARD WALDRAM, A. KEMP, ROGER
WILLIAMS, AND R. Y. CALNE (The Liver
Unit, King's College Hospital and Medical
School, and Department of Surgery,
Addenbrooke's Hospital, Cambridge) In
the Cambridge-King's College Hospital
series of 31 liver transplantations, the
major postoperative problem and cause
of death has been biliary fistulae associated
with stones or inspissated bile, often
obstructing the biliary tree.

In two recent recipients, T-tube drainage
allowed study of some of the changes in
bile composition which could result in
precipitation of solutes. During the first
few days after transplantation the con-
centration of total bile acids fell and the
proportion present as glycocholate in-
creased-changes attributable to inter-
ruption of the enterohepatic circulation.
Gas-liquid chromatography did not reveal
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the presence of any abnormal bile acids.
Analysis of the relative concentrations of
bile acids, cholesterol, and phospholipids
showed that they remained normal in one
patient, but in the other, bile became
lithogenic directly after transplantation
and during an acute rejection episode. In
that patient, calculations from the specific
activity of biliary bile acids following an
oral dose of 14C-cholic acid showed that
the synthetic capacity for bile acids was
normal and that approximately 600 ml of
bile was secreted in 24 hours.

Thus, although bile may become litho-
genic during rejection, bile acid deficiency
may not be a factor and the effect of
infection on bile composition may be
more important in inducing stones after
transplantation.

The Fasting and Nicotinic Acid Provocation
Tests in the Diagnosis of Gilbert's Syn-
drome

A. R. DAVIDSON A. ROJAS-BUENO, AND
ROGER WILLIAMS (The Liver Unit, King's
College Hospital and Medical School,
London) The diagnosis of Gilbert's syn-
drome is largely made by exclusion but
it has been suggested that a two-fold
increase in the serum biliburin level after
36 hours on a 400-calorie diet is a useful
confirmatory test. However, in 10 con-
secutive patients with Gilbert's syndrome,
in whom other forms of liver disease and
haemolysis had been excluded, we found
that only two gave a positive result.

In these patients we have also studied
the effect of 50 mg nicotinic acid adminis-
tered intravenously, for Fromke and
Miller1 have suggested that the change in
serum bilirubin level which follows can
be used in differential diagnosis. In normal
subjects the plasma bilirubin rises to a
peak at 90 minutes and returns to normal
at 300 minutes, whereas in patients with
Gilbert's syndrome the peak level is
higher and the subsequent fall slower.
Such an abnormal response was seen in
nine of the patients with Gilbert's syn-
drome tested. Furthermore blood samples
before and at 180 minutes after the
injection of nicotinic acid was sufficient to
differentiate these from normal subjects.
We conclude that the nicotinic acid

provocation test is less time-consuming
and more reliable than the fasting test in
the diagnosis of unexplained unconjugated
hyperbilirubinaemia as in Gilbert's syn-
drome, and can be performed with only
two blood samples.
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The Autonomic Neuropathy of Liver
Disease

M. LUNZER, K. MANGHANI, S. P. NEWMAN,

AND S. SHERLOCK (Departments ofMedicine
and Physics, Royal Free Hospital, London)
Haemodynamic changes are commonly
found in patients with chronic liver
disease. These include peripheral vasodila-
tation, a hyperdynamic circulation, and
alterations of visceral blood flow. Hyper-
tension is rare in patients with chronic
liver disease and previously elevated blood
pressure has been found to revert to
normal with the development of cirrhosis.
Hypotension commonly accompanies
hepatic failure.
To investigate the possibility of an

autonomic defect explaining these changes
we have compared the reflex sympathetic
responsiveness of 30 patients with cir-
rhosis with that of30age-matchedcontrols.
None of the patients studied were
alcoholic, nor were they receiving drugs
known to depress cardiovascular reflexes.
Venous occlusion plethysmography was

used to measure the changes in peripheral
blood flow induced by (a) the application
of ice to the forehead, (b) stressful mental
arithmetic, and (c) lower body negative
pressure. The responses of pulse rate to
these stimuli and to a Valsalva manoeuvre
were also measured.

Reflex vasoconstriction and vasodila-
tation were significantly impaired in the
patients with cirrhosis when comparcd
with normal subiects. The changes in pulse
rate were similarly depressed as was the
sympathetic response to a Valsalva
manoeuvre.

These results indicate that patients with
chronic liver disease have a defect of the
sympathetic nervous system involving the
efferent pathway and possibly affirent
somatic and baroreceptor pathways. Such
a defect could explain the haemodynamic
changes associated with liver disease.

Electron Microscopy of Serum of Healthy
Hepatitis B Antigen Carriers

I. L. WOOLF, J. E. ROBINSON, B. E. BOYES,
AND I. W. DYMOCK* (From the Department
of Medicine, University Hospital of South
Manchester) It has been suggested that
the proportions of the three types of

hepatitis B antigen particles in the serum'
or the presence of antigen-antibody immu-
no complexes2 may be of prognostic value
in HBAg-positive patients. In a study of
the histological changes found in 22
healthy HBAg carriers, we found two
examples of chronic aggressive hepatitis,
seven examples of chronic persistent
hepatitis, and in 12 cases small areas of
focal parenchymal necrosis were detected3.
The sera from these carriers were subjected
to electron microscopic examination.

All 22 serum samples were initially
examined without the addition of anti-
serurn for the presence of naturally
occurring immunocomplexes. No such
complexes were encountered. Eight
samples have been examined following
the addition of antiserum, including
samples from the two carriers with
histological evidence of chronic aggressive
hepatitis, and the relative proportions of
the three types of HBAg particles in each
sample have been estimated. Dane par-
ticles were seen in the sera from both the
carriers with histological evidence of
chronic aggressive hepatitis but in only
one other sample. This sample was
derived from a carrier with histological
evidence of chronic persistent hepatitis.
The proportion of filaments in the serum
was greater in the two samples of chronic
aggressive hepatitis than in the other six
carriers. The small round form/filament
ratio was 10:1 in both examples of
chronic aggressive hepatitis and was 20:1
or more in the other six carriers.

It is suggested that electron microscopy
of the serum of healthy HBAg carriers
may provide a guide to the histological
changes that may be bound within the
liver.

References

'Nielsen, J. O., Nielsen, M. H., and Elling, P.
(1973). N. Engl. J. Med., 288, 484-487.

2Almeida, J. D.. and Waterson, A. P. (1969).
Lancet, 2, 983-986.

'Woolf, I. L., Boyes, B. E., Whittaker, S. J., Tapp,
E., and Dymock, I. W. (1973). In press.

Correspondence to Dr I. W. Dymock, Depart-
ment of Medicine, University Hospital of South
Manchester, Nell Lane, Manchester, M20 8LR.

ad And ay Subtypes in Hepatitis B Antigen-
Positive Subjects

F. PONS-ROMERO, E. J. L. HEATHCOTE, AND

SHEILA SHERLOCK (Department ofMedicine,
Royal Free Hospital, London) The sub-
types ad and ay have been determined in
105 hepatitis B antigen (HB-Ag)-positive
subjects, by counterelectrophoresis.
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Monovalent d and y antisera were
obtained by appropriate immunoabsorp-
tion from two multitransfused patients.
There were 46 patients with acute hepatilis,
22 healthy carriers, 13 patients with
chronic persistent hepatitis, 10 with
chronic aggressive hepatitis, and 14 with
cirrhosis.
The distribution of subtypes could not

be associated with any particular type
of underlying liver disease. Among the
carriers, however, there was a relationship
between the subtype and the geographical
origin of the subject.
The household contacts of eight of the

hepatitis patients were studied and 10
were found to be HB-Ag positive (seven
healthy carriers, three with chronic persis-
tent hepatitis). In all but one the positive
contacts were the same subtype as the
patient.

This suggests that the difference in
distribution of subtypes in all forms of
HB-Ag positive liver disease and carriers
is related to epidemiological factors and
not to the type of the underlying liver
disease.

Virus-like Particles and Hepatitis B
Antigen (HBAg) in Chronic Hepatitis
and Cirrhosis

N. D. C. FINLAYSON1, P. T. JOKELAINEN,
K. KROHN, AND A. M. PRINCE (Department
of Medicine and Pathology, Cornell
University Medical College, Department
of Anatomy, New York Medical College,
and The New York Blood Center, New
York, USA) Sera from 69 patients were
examined blindlyfor theHBAg and byelec-
tron microscopy for particles resembling
thoseassociatedwith the antigen. Eighteen
patients had persistent hepatitis, 22 had
chronic active hepatitis, and 29 had
cryptogenic cirrhosis. Control studies were
done on sera from two groups of subjects:
one known to have the HBAg (two acute
hepatitis, two chronic carriers) and the
other without it (five normal persons,
seven alcohol-associated cirrhosis, eight
extrahepatic biliary obstruction). Tests for
HBAg were by the haemagglutination
inhibition method.

In the control subjects particles were
only found in those with the HBAg. In
those with chronic idiopathic liver disease,
the HBAg was found immunologically in
20 cases, electron microscopic particles
being present in 19 of these. In five
additional cases, in which the HBAg was
not found, electronmicroscopicparticles,

were present. Large 430 A diameter
spheres were found in 12 of the 24 patients,
with particles being present alone in
only one case. There was no association
of particular particle types or of the
presence of clumps of particles with any
particular type of chronic liver disease.

'Gastrointestinal Section, University Department
ofTherapeutics, Royal Infirmary, Edinburgh.

Hepatitis-Associated-Antigen-Positive
Hepatitis in a Tuberculosis Unit

G. R. FITZGERALD, H. GRIMES, M. REYNOLDS,
AND C. F. MCCARTHY (Departments of
Gastroenterology and Biochemistry,
Regional Hospital, Galway) An outbreak
of HAA-positive hepatitis in an isolated
unit for the treatment of male patients
with tuberculosis was investigated. Thirty-
eight of 64 patients were found to be
HAA positive in a nine-month period.
Nineteen developed hepatitis. Seven did
not, there being insufficient information
on the remaining 12. Mortality was zero
and incubation period was 15 to 34 weeks.
The HAA carrier state occurred in 11 of
15 HAA positive cases followed for more
than six months. Out of 31 relatives and
close contacts of patients, seven became
HAA positive after discharge of the
patients from hospital. Jaundice occurred
in five patients' wives. Faecal HAA was
not found in 13 seropositive cases treated,
and sputum was HAA negative in 10.
The possible modes of transmission of
HAA are discussed and the origins of the
outbreak are examined.

Arsenic and Non-cirrhotic Portal Hyper-
tension

J. S. MORRIS, M. SCHMID, S. NEWMAN, P. J.
SCHEUER, AND S. SHERLOCK (The
Royal Free Hospital, London, and the
Medical Clinic, Stadtspital Waid, Zurich,
Switzerland) Two patients have been
studied in whom portal hypertension
occurred after treatment with arsenic
trioxide 1 % (Fowler's solution).
Two men presented with gastrointestinal

haemorrhage and on examination had
splenomegaly but no other evidence of
liver disease. Each had been treated with
arsenic for psoriasis; one had taken 3 g
over the course of three years and the
other 25-29 g over 20 years. Other toxic
side effects of arsenic included skin
pigmentation and skin tumours in both
and carcinoma of the-larynx and bronchus
in one.

Both patients had oesophageal varices
and splenic venography showed that the
portal vein was patent. The intrasplenic
pressures were 17 mm Hg and 30 mm Hg
(n < 15 mm Hg) and the wedged hepatic
vein pressures were 7 mm Hg and 12 mm
Hg (n < 10 mm Hg). Liver biopsies were
done on several occasions on each patient
and there was portal fibrosis and an
increase in the number of portal vein
branches. Sclerosis was seen around the
portal vein branches of one patient and
in the other the portal veins were greatly
thickened and had hypertrophic muscular
walls. There was no evidence of cirrhosis.
The arsenic level in the liver, measured
in one patient, was 28 tig/g of dry liver
(normal < 0 25 ,ug/g dry liver).

It is suggested that arsenic damaged the
intrahepatic portal veins, producing a
similar pathological picture to 'hepato-
portal sclerosis' and is a cause of non-
cirrhotic portal hypertension.

The Treatment of Portal Hypertension
Using a Prosthetic Mesenterico-caval
Shunt

R. J. TUFT, J. L. DAWSON, MARTIN SMITH,
A. R. DAVIDSON, J. L. LAWS, AND ROGER
WILLIAMS (The Liver Unit, Division of
Surgery and Department of Radiology,
King's College Hospital and Medical
School, London) The advantages of the
mesenterico-caval shunt over end-to-side
portocaval anastomosis are said to include
a shorter operating time and less post-
operative encephalopathy as the diversion
of portal blood from the liver is not
complete. This report concerns an initial
assessment of 20 patients with cirrhosis
and portal hypertension treated in this
way, of whom five required emergency
shunting. Before surgery, each patient
was categorized, using a system based on
clinical and biochemical assessment, into
good (A, 8 cases), fair (B, 8 cases), and
poor (C)-risk patients.
Two cases from category C died in the

postoperative period from liver failure, an
operative mortality of 10%. Recurrence
of haemorrhage occurred in one case only,
in the fifth month. The cause was unex-
plained gastric erosions and on necropsy
examination the shunt was shown to be
patent. In most of the other cases, shunt
patency was demonstrated radiologically
by direct cannulation via the inferior vena
cava. The other late death was related to
severe hepatic encephalopathyand myelo-
pathy. Milder encephalopathy was exper-
ienced by four patients from the B or C
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categories, but in each case this responded
satisfactorily to standard measures. Indeed
16 of the original 20 patients are alive and
well at the present time.

The Effect of Prostaglandins and of Anti-
inflammatory Drugs on the Oesophagus
and the Cardiac Sphincter in Man

J. B. DILAWARI, A. NEWMAN, J. POLEO, AND

j. j. MisiEwicz (MRC Gastroenterology
Unit, Central Middlesex Hospital, London)
Prostaglandins (PGs) are present in the
human gastrointestinal tract and may
regulate the tone of gut muscle'. Exoge-
nous PGs have powerful pharmacological
actions2, which could be used in treatment.
We have studied pressure responses of the
oesophagus, the cardiac sphincter, and the
stomach to intravenous PGF2 or PGE2.
The effects of inhibition of PG synthetase
by anti-inflammatory drugs and the
effects of PGE2 on responses to penta-
gastrin were also measured.

Forty-two subjects were studied with
perfused, open-ended tubes. Bolus injec-
tions of PGF2a (2-5-40 ,tg kg-1) had no
effect, but 20-min iv infusions of PGF2,
(0-05-0-8 ,ug kgr) produced marked,
sustained, and dose-related increases in
cardiac sphincter pressures (mean peak
increase 54 mm Hg, P < 0 01, at highest
dose). Duration of sphincteric relaxation
to swallowing (p < 0-05) and amplitudes
of oesophageal contractions were also
increased. Plasma gastrin levels (radio-
immunoassay) were unaffected by PGF2,.
PGE2 infusions (0-01-0-08 ug kg-1

min-) did not affect resting sphincter
pressures, but pentagastrin-induced (0 1
or 0-2 ug kg-1) contractions of the cardiac
sphincter were diminished. Moreover,
cardiac sphincter pressures increased
(p < 0 01) after intrarectal indomethacin
(200 mg).

These results suggest that analogues of
PGF2z, should be useful in the treatment
of cardiooesophageal incompetence.
Although in animals", higher doses of
PGE, relax the cardiac sphincter, PGE2
did not do so directly, but indirect
evidence of inhibitory activity was
obtained. The effects of indomethacin
indicate that endogenous PG synthesis
could be a factor in the maintenance of
cardiac sphincter tone.
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(1972). Prostaglandin generation maintains
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A Radioimmunoassay for Cholecys-
tokinin-pancreozymin

R. F. HARVEY, LYNDA R. DOWSE1T, M.
HARTOG, AND A. E. READ (University
Department of Medicine, Bristol Royal
Infirmary) Studies of the release and
actions of cholecystokinin-pancreozymin
(CCK-PZ) have been hampered by the
lack of a suitable in-vitro method for its
measurement. A sensitive and specific
radioimmunoassay for CCK-PZ has been
developed, using rabbit antisera to a
relatively impure preparation of the
porcine hormone'. Highly purified
(approximately 99% pure) porcine CCK-
PZ2, labelled with 131I and repurified by
column chromatography with Sephadex
G-15, is used as tracer. Separation of free
from antibody-bound labelled CCK-PZ
is carried out using either charcoal, ion-
exchange resin, or a second antibody
procedure. The sensitivity of the assay is
between 2-5 and 5 pg/ml. The C-terminal
octapeptide and dodecapeptide fragments
of the CCK-PZ molecule3, and also the
structurally similar decapeptide caerulein
cross react in the assay system, but no
significant cross reaction is seen with
gastrin, secretin, or glucagon. Ninety-nine
per cent pure porcine CCK-PZ (standard),
commercial CCK-PZ preparations, caeru-
lein, the C-terminal 8- and 12-amino-acid
fragments, and endogenous human
CCK-PZ all show parallel inhibition
curves against the labelled porcine
hormone. CCK-PZ immunoreactivity is
unaffected by prolonged storage at - 20°C
or by boiling for five to 10 minutes.

In man detectable increases in serum
immunoreactive CCK-PZ are seen within
five minutes of the ingestion of food, eg,
1 pint (568 ml) of milk, and peak levels
are generally reached within 25 to 35
minutes. CCK-PZ appears to leave the
circulation very rapidly (half life < 15
minutes).
References

'Pancreozymin, The Boots Company Ltd, Notting-
ham. Blend 44, specific activity approxi-
mately 5 Crick, Harper and Raper units/mg,
a gift from Mr V. J. Birkinshaw and Dr J.
Warwick Buckler.

'Cholecystokinin, GIH, Research Laboratory,
Karolinska Institute, Stockholm. Batch of
11 Nov 1970, specific activity approximately

3000 Ivy dog units/mg, a gift from Professors
E. Jorpes and V. Mutt.

3Given by Dr M. Ondetti and colleagues, The
Squibb Institute for Medical Research, New
Brunswick, NJ.

Serum Cholecystokinin Levels in Normal
Subjects and in Patients after Gastric
Surgery

A. G. JOHNSON AND SUSAN J. MCDERMOTT
(Department of Surgery, Charing Cross
Hospital Medical School, London) Until
now there has been no satisfactory assay
of cholecystokinin in human serum. We
have developed a specific and reliable
bioassay by a modification of the method
of Berry and Flower', using superfusion
of isolated rabbit gallbladder strips, which
is sensitive enough to measure 1 m Ivy
dog unit in 1 ml of human serum. The
system does not respond to secretin,
synthetic human gastrin I, or pentagastrin
(10-1000 pg/mi). Octapeptide of CCK
(Squibb-22 000 Ivy dog units/mg) was
used on the standard.

In 20 healthy subjects (10 males and
10 females) blood samples were taken after
a 12-hour fast and 10, 20, 30, 60, and
120 min after a standard fatty breakfast
(50 g fat, 18 g protein, 50 g carbohydrate).
The mean fasting levels were 91 m Ivy
dog units/ml for both males and females
but at 20 min the mean level in males
(195-4 m Ivy dog units/ml) was signifi-
cantly higher than in females (133-5 m
Ivy dog units/ml), (p < 002). These
levels are considerably higher than the
equivalent levels of gastrin but are com-
parable with the preliminary reports of
radioimmunoassay.

In five patients after Polya gastrectomy,
mean fasting levels (45 m Ivy dog units/ml)
and mean peak levels (60 m Ivy dog
units/ml) were significantly lower than
normal (p < 0-001), whereas after Billroth
I gastrectomy there was a normal rise
after a fatty meal. This difference may be
significant for gallbladder function and
malabsorption after operations which
bypass the duodenum.

Reference

'Berry, H., and Flower, R. J. (1971). Gastroenter-
ology, 60, 409.

Antral 'G' Cell Hyperplasia with Peptic
Ulcer Disease: A New Clinical Entity

P. C. GANGULI, JULIA M. POLAK, A. G. E.

PEARSE, J. B. ELDER, AND M. HEGARTY

(University Department of Surgery and
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Clinical Division of Gastroenterology,
Royal Infirmary, Manchester, and Depart-
ment of Histochemistry, Royal Post-
graduate Medical School, London) Polak
et al (1972) reported that hypergastrin-
aemia and recurrent peptic ulcer, without a
pancreatic islet cell tumour, may be
associated with antral G cell hyperplasia.
This has been confirmed in a single case
(Cowley et al, 1973). Neither of these
groups of workers studied the plasma
gastrin response to direct antral stimula-
tion (meat extract, Oxo).
We studied 12 patients with recurrent

ulceration following vagotomy and drain-
age for a chronic duodenal ulcer. The
plasma gastrin response before and after
the ingestion of a meat extract, Oxo, was
studied (Forrester and Ganguli, 1970). At
laparotomy, none of the patients was
found to have a pancreatic tumour. An
antrectomy was performed and the antral
G cells were examined by immunofluores-
cence and electron microscopy (Polak et
al, 1972).

In these patients the mean fasting
plasma gastrin concentration, 383 ±
46 pg/rnl (M ± SE) and the mean peak
gastrin response after Oxo, 581 ±
64 pg/mI, were significantly higher than in
the 1 13 control subjects previously studied
(fasting: 105 ± 7 pg/ml, peak: 273 +
31 pg/mI). These differences were statisti-
cally significant (p < 0-01).

In the recurrent ulcer group, five
patients had a mean fasting plasma gastrin
concentration, 580 + 43 pg/ml, higher
than the other seven cases, 319 +
37 pg/mi. In the first group, the mean
peak gastrin response to Oxo was
813 + 44 pg/ml, in the second group it
was 567 ± 31 pg/ml. These differences
were statistically significant (p < 0-01).
The antra of the patients with the higher
fasting gastrin levels and the larger gastrin
responses to Oxo had greater numbers
ofG cells. We conclude that patients with
antral G cell hyperplasia have higher
fasting gastrin concentrations than patients
with 'simple' recurrent ulceration. In
these patients the gastrin response to a
meat extract (Oxo) is also greater.

References

Polak, Julia, M., Stagg, B., and Pearse, A. G. E.
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The Distribution of Vasoactive Intestinal
Peptide (VIP) in the Primate Gastro-
intestinal Tract and Characterization of
VIP from Human Tumours

S. R. BLOOM AND M. G. BRYANT (Introduced
by Mr H. Hobsley) (The Institute of
Clinical Research, The Middlesex Hospital,
London) Vasoactive intestinal peptide
(VIP) is a hormone extracted from the gut
which produces an alkaline pancreatic
juice flow (Said and Mutt, 1972) and a
copious intestinal juice flow and inhibits
histamine-stimulated gastric acid
(Barbezat and Grossman, 1971). Six
patients with the Verner-Morrison syn-
drome (pancreatic cholera) were reported
to have very high VIP concentrations in
plasma and tumour extracts while other
measurable hormones, including secretin
and gastric inhibitory peptide, were
normal (Bloom, Polak, and Pearse, 1973).

Vasoactive intestinal peptide was meas-
ured by a highly specific radioimmuno-
assay using pure porcine VIP for stan-
dards, for iodinations, and for raising
antibodies. Fresh baboon tissues were
extracted in acid alcohol. Significant
quantities of VIP have been found
throughout the alimentary tract but not
in other organs. Although the peak
VIP content per gram of gut was not as
high, the total quantity present greatly
exceeded that of gastrin, secretin, and
pancreozymin, which were confined to the
antrum and upper small intestine. Similar
quantities of VIP were found in human
surgical bowel specimens. These extracts
were subject to chromatography on an
analytical metre gel column and the
elution positions of pure porcine VIP,
human gut VIP, and Verner-Morrison
tumour VIP, were found to be identical.

References
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Examination of the Duodenum and Jejunum
Employing a New Fibreoptic Enteroscope

P. R. SALMON, P. BROWN, R. BURWOOD, AND
A. E. READ (Department of Medicine and
Radiodiagnosis, University of Bristol)
Current developments of fibreoptic endo-
scopes allow routine examination of the
foregut, colon, and terminal ileum.

The distal duodenum, jejunum, and
most of the ileum are, however, blind
areas. Development of enteroscopes has
been slow due to the technical problems
and probably also to the low incidence of
small bowel disease in Japan.

Recently however a 2 metre enteroscope
(JF-D) has been employed successfully in
eight out of 10 patients (Classen,
Fruhmorgan, Koch, and Demling, 1972)
using a guide wire or monorail technique
(Paoluzi, 1970). There are potential
dangers with this method so that a new
enteroscope (FIS series) has been devel-
oped making it possible to perform peroral
duodenojejunoscopy without a guide wire
(Mita et al, 1973).
We have examined to date 12 patients

with suspected small bowel disease
employing the Olympus FlS IVa entero-
scope. This instrument is provided with
a Rubin-type multiple biopsy tube for
small bowel biopsy under direct vision.
Of the 12 cases examined, two were

performed during laparotomy and the
instrument was passed perorally on the
unopened bowel to the ileo-caecal valve.
Two patients with ileostomies (following
Crohn's disease) were examined through
their stomas. One patient with Crohn's
disease and failed radiology due to a
rectal stricture and pyloric stenosis had
gastroduodenal Crohn's demonstrated by
guiding a small tube endoscopically
through the pylorus and performing a
small bowel enema.
Of the remaining seven patients, the

enteroscope was passed beyond the liga-
ment of Treitz in all seven and several
loops ofjejunum were examined. Of these
cases an unsuspected case of coeliac
disease was diagnosed by endoscopically
visible flat mucosa and endoscopic
jejunal biopsy, and jejunal Crohn's
disease was found in a further case.
We conclude that enteroscopy will

become an additional useful diagnostic
method in selected cases of small bowel
disease.
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Gastrin and Acid Outputs in Response to
Meat Extract after Truncal, Selective and
Highly Selectve Vagotomy for Duodenal
Ulcer

P. J. LYNDON, J. H. WALSH, D. JOHNSTON,
AND M. I. GROSSMAN (University Depart-
ment of Surgery, The General Infirmary,
Leeds) Highly selective vagotomy
differs from truncal and selective vagot-
omy with drainage (TV+D, SV+D), in
that the antrum remains innervated and
the pylorus intact (Johnston and Wilkin-
son, 1970). The traditional view has been
that the antrum must be vagally dener-
vated to reduce gastrin release (Nyhus et
al, 1960), and thus protect the duodenal
ulcer patient against recurrent ulceration.

In this study serum gastrin concentra-
tion has been measured by radioimmuno-
assay, using human gastrin as the
standard, and antibodies prepared in
guinea pigs. Fasting gastrin concentra-
tions, and serial concentrations at l1-min
intervals after 100 ml of meat extract
(Oxo) had been placed in the stomach,
were measured in four well matched
groups of patients: (1) 12 preoperative
DU patients; (2) 12 after TV+D; (3) 12
after SV+D; (4) 12 after HSV. In each
postoperative patient, the insulin test
had been negative in the early post-
operative period, and all were in good
health more than a year after operation.
Results (Mean i I Standard Error of the
Mean) See Table.
Plasma gastrin levels were similar in all

postvagotomy groups. Highly selective
vagotomy did not significantly alter the
fasting plasma gastrin concentration but
in response to meat extract all the post-
vagotomy groups had significantly higher
plasma gastrin levels than the group with
intact vagi. This confirms previous
reports (Korman et al, 1972) that TV+D
produces an increase in serum gastrin
concentration. No evidence was found
that gastrin levels are 'excessive' after
HSV, or that vagal denervation of the
antrum reduces gastrin release in response

to a test meal. (At the present time
recurrent ulcer is more common after
TV/SV+D than after HSV.)
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The Changes in Gastroduodenal Myo-
electrical Activity after Varying Degrees
of Vagal Denervation

C. J. STODDARD AND H. L. DUTHIE (Univer-
sity Surgical Unit, Sheffield Royal Infirm-
ary) Bursts of large amplitude action
potentials superimposed on the basic pace-
setter potential (PSP), and known as
myoelectrical complexes, are initiated in
the fasting canine stomach and pass down
the small intestine in recurring cycles
(Szurszewski, 1969). As vagotomy in dogs
is known to produce a temporary dis-
organization of the canine gastric PSP
(Kahn and Bedi, 1972), our aim was to
assess the changes in the gastric and
duodenal myoelectrical activity after
graded abdominal vagal denervation.
Ag-AgCl serosal electrodes were

attached to the stomach and duodenum
in four dogs and recordings of five hours'
duration made in the fasting state or
immediately following a meat meal.
Following a pyloroplasty and further
testing one dog received a truncal vagot-
omy (TV) and the three others a highly
selective vagotomy (HSV) with four
weeks intervening testing before truncal
vagotomy.

Pyloroplasty had no effect on the
myoelectrical activity. Following TV and
HSV, there was: (1) some disorganization
of the gastric PSP; (2) increased variability
in the duration of the phases of myo
electrical complexes; (3) decreased ampli-

tude of the gastric and duodenal PSPs and
action potentials. These changes were
much greater following TV which also
diminished coordination of the complexes
between adjacent electrodes. Truncal
vagotomy and HSV both impaired the
normal myoelectrical response to feeding.
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Gastric Emptying before and after
Vagotomy and Pyloroplasty and Vagotomy
and Antrectomy

I. A. DONOVAN, I. F. GUNN, ANN BROWN,
AND J. ALEXANDER-WILLIAMS (The General
Hospital, Steelhouse Lane, Birmingham)
One of the suggested advantages of
vagotomy and pyloroplasty (V & P) over
vagotomy and antrectomy (V & A) is that
vagotomy and pyloroplasty preserves the
antrum and so may be followed by less
precipitous gastric emptying. Nevertheless
some published results indicate a higher
incidence of dumping and diarrhoea after
vagotomy and pyloroplasty than after
vagotomy and antrectomy2"8.
Twenty-one patients with duodenal

ulceration were studied before and after
vagotomy and pyloroplasty (11 patients)
and vagotomy and antrectomy (10
patients). Gastric emptying of a 750 ml
10% dextrose meal was measured by a
double dye dilution technique'. Compari-
son was made of the volumes emptied at
10 minutes after the meal and of the times
taken for the stomach to empty com-
pletely.
Compared with preoperatively, the

vagotomy and pyloroplasty group emptied
more rapidly at 10 minutes (p = < 0-025)
and finally (p = < 0-001), the vagotomy

DU TV+ D SV+ D HSV

FG 97-86 ± 6-17 12037 ± 16-28 15942 1528 13133 ± 1965

(pg/ml)
PkG 138-97 ± 9 47 298 62 ± 69-86 184 64 ± 19 75 233-63 ± 35 05

(pg/ml)
BAO 7-44 ± 1-51 3-21 ± 1-41 3-89 ± 153 1-48 i 034

(mequiv/hr)
PAO (Oxo) 36-16 ± 3-28 12-98 ± 250 11-68 3-08 945 2-80

(mequiv/hr)

Table
FG - fasting gastrin, PkG = peak gastrin response to Oxo, BAO = Basal acid output, PAO (Oxo) = peak acid response to Oxo.
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and antrectomy group emptied more
rapidly finally (p = < 005). At 10
minutes emptying was significantly greater
after vagotomy and pyloroplasty than
after vagotomy and antrectomy (p= <
0-05).

Contrary to what might be expected
there is a greater degree of 'gastric incon-
tinence' after vagotomy and pyloroplasty
than after vagotomy and antrectomy and
this might explain the higher incidence of
dumping and diarrhoea after vagotomy
and pyloroplasty.
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Treatment of Gastric Ulcer by Highly
Selective Vagotomy without A Drainage
Procedure

D. JOHNSTON, P. J. LYNDON, AND R. B.
SMITH (University Department of Surgery,
The General Infirmary, Leeds) Twenty
patients with gastric ulcer (GU) alone and
10 patients with combined GU and DU
have been treated by HSV without drain-
age in the past four years. Before opera-
tion, in patients with GU alone, little
evidence of gastric stasis was found,
clinically, radiologically, or by tests of
gastric secretion. Mean basal acid output
was 2 m equiv per hour, MAO to penta-
gastrin was normal (23 m-equiv per hour),
and the response to meat extract was
low (20% of MAO). Thus there was no
evidence that GU alone was due to
pyloric channel disease with excessive
release of gastrin.
Endoscopy and frozen section examina-

tion of the entire, excised GU proved each
ulcer to be benign. Since the antrum is
large and the PCM small (Oi et al, 1959)
in patients with GU, more of the stomach
can be left innervated than in HSV for
duodenal ulcer. No problems with gastric
stasis were encountered in the early post-
operative period. Mean BAO was reduced
by 79%, MAO by 64%, and the insulin
response by 100%.
Mean follow up is only two years,

maximum four years. So far, there has
been no recurrence of ulceration and no
patient has developed gastric retention.
Barium meal examination in 14 patients
who were followed for more than nine

months showed satisfactory emptying,
without recurrent ulceration.

In view of these encouraging results, it
is suggested that a prospective trial of
HSV versus Billroth I gastrectomy for
gastric ulcer is indicated.
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Strengthening the Gastric Mucosa with
Amylopectin Sulphate

B. CALCRAFT, J. RHODES, S. CROSS, D. HOLE,
AND A. AUBREY (Department of Gastroen-
terology, University Hospital of Wales)
Amylopectin sulphate is a synthetic
antipepsin (Cammarata, 1971) shown to
accelerate the healing of gastric ulcers
(Zimmon, 1969). Bile reflux may be
important in damaging gastric mucosa
and initiating ulceration. We have used
three dogs with Heidenhain pouches to
examine whether amylopectin sulphate
would protect gastric mucosa against bile
damage. The net fluxes of hydrogen ion
and sodium ion in the pouch were
measured for three consecutive thirty-
minute periods; before (1), during (2),
and after (3) contact with either a 10mM
solution of bile at pH 2 or a similar
control solution which did not contain
bile. The potential difference (PD) across
gastric mucosa was recorded continuously.
Each experiment was repeated four times
on each dog. Hydrogen ion back diffusion
from, and sodium ion gain by, the pouch
were increased in periods 2 and 3 by the
bile; there was a simultaneous fall in
PD. However, when the pouch was first
prepared for one hour before each
experiment with a 2% solution of amylo-
pectin sulphate, both the fluxes of hydro-
gen ion and sodium ion, and the fall in
PD were significantly diminished (p <
0o001).

These findings support the conclusion
that amylopectin sulphate protects gastric
mucosa against bile damage which may
account for its effect in gastric ulcer.
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Failure to Demonstrate a Bile Salt-
independent Pathway for Absorption of
Vitamin K1 in Man

R. B. SCOTT, M. LEE, C. N. MALLINSON, AND
M. J. SHEARER (The Department of Clinical
Pharmacolog,y, Guy's Hospital, and Green-
wich Hospital Gastrointestinal Unit,
London) Recent work in the rat suggests
that ingestion of medium chain trigly-
ceride (MCT) enhances the absorption of
vitamin E1 which, moreover, may occur
by a bile salt-independent pathway into
portal blood2. If such a pathway exists
for fatbsoluble vitamin absorption in man
it could be of clinical importance. The
possibility was investigated using tritiated
vitamin K (K13H) given to healthy
volunteers in test meals containing long-
chain triglyceride (LCT) or an equimolar
concentration of MCT. The effect of
adding cholestyramine to these meals was
also studied. Absorption of K,3H was
measured by the radioactivity in plasma
and urine and by the amount of unchanged
K13H in the faeces3. Results showed (a)
cholestyramine added to LCT meals
reduced K13H absorption by 80% (p-
0-0001); (b) absorption of K13H from
MCT meals was 60% less than from LCT
meals (p = 0-005). Cholestyramine re-
duced this by 37% (p = 0-005); (c) the
absolute absorption ofK13H with cholesty-
ramine was not significantly different with
either kind of fat (p = 0 01); (d) the
proportion of the water-soluble metabo-
lites of vitamin K14H in plasma, which
originate in the liver significantly increased
by MCT. This suggests that in man signifi-
cant alternative may exist to the bile salt-
independent pathway for the absorption
of vitamin K1 when it is ingested with
MCT, even if this is given with choles-
tyramine.
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Inhibition of Net Transport and Trans-
mural Potential Difference across Isolated
Rat Intestine by Glycine-conjugated Bile
Acids

D. L. WINGATE (The London Hospital
Medical College, Turner Street, London)
Perfusion of human jejunum (Wingate,
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Phillips, and Hofmann, 1973) and ileum
(Krag and Phillips, 1973) with 5 mM
glycine-conjugated dihydroxy bile acids
inhibits net water and solute absorption;
a trihydroxy compound is without effect.
The same highly purified conjugates were
tested in rat jejunum and ileum in an in-
vitro system (Parsons and Wingate, 1961).
In the jejunum, 5 mM glycocholate (GC)
did not affect transport or transmural
potential difference (pd), whereas 5 mM
glycochenodeoxycholate (GCDC) and
glycodeoxycholate (GDC) reduced pd
and water and solute transport. In the
ileum all three conjugates abolished
glucose-dependent transport and pd,
although there was recovery of the
glucose-dependent pd during exposure to
glycocholate. These effects were not due
to increased transmucosal permeability,
but an associated abnormality of lactate
distribution suggests an effect on the
mucosal face of the enterocyte. These
results support recent evidence that such
'secretory' agents act in different ways on
small and large intestine (Nell et al, 1973),
and also support the hypothesis that
endogenous dihydroxy bile acids regulate
the volume of the aqueous phase in the
small intestine (Go and Phillips, personal
communication).
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Small Bond Injury following Pelvic Irradia-
tion: A Common Complication of Radio-
therapy

A. NEWMAN, J. KATSARIS, AND L. M.
BLENDIS (MRC Gastroenterology Unit and
Department of Gastroenterology, Central
Middlesex Hospital, London) Three
women who had received radiotherapy
for pelvic malignancy presented with
diarrhoea, steatorrhoea, crampy pain,
strictures, and partial small bowel obstruc-

tion, faulty vitamin B12 absorption,
osteomalacia, and low excretion of a
xylose load. All of their manifestations
appeared to be related to the radiation
that they had received. Their illness began
at an interval of from one to 13 years after
radiation therapy and was distinct from
the diarrhoea from which they had
suffered during therapy. All three had
abnormal glycine-1- 14C-cholate breath
tests (GCBT) (Sherr et al, 1971). Two
responded to tetracycline while the third
responded to cholestyramine.

In an attempt to determine the preva-
lence of small bowel injury following
pelvic irradiation, we performed GCBT on
13 consecutive patients seen in the gynae-
cology clinic who had received lower
abdominal or intracavitary radiotherapy,
who had no evidence of recurrent malig-
nant disease or of proctitis, and who had
never sought medical attention for any
gastrointestinal problems. Therapy had
been completed 0-2-25 years before the
study. Nine of them had noticed a change
in stool habit ranging from loose motions
to frank diarrhoea beginning several
months to several years after therapy.
Eleven of the 13 had abnormal breath
tests, including all nine with symptoms.
One patient with a normal breath test
had been treated only three months before
study.
We believe that the prevalence of injury

to the small bowel after pelvic irradiation
is higher than has been reported, and
diarrhoea in these patients can be ration-
ally treated with tetracycline or cholesty-
ramine.
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Alteration of Bile Salt Metabolism by
Dietary Fibre (Bran)

E. W. POMARE AND K. W. HEATON (University
Department of Medicine, Royal Infirmary
Bristol) Recent theories for the aetiology,
of carcinoma of the colon and of cholos-
terol gallstones have attributed a patho-
genic role to dehydroxylated bile salts. 1,2
These diseases are rare in communities
eating an unrefined diet rich in plant
fibre.2.IWe have studied the effects on
bile salt metabolism of adding fibre to
the diet, in the form of unprocessed wheat
bran. In five subjects with intact gall-

bladders there was evidence of reduced
dehydroxylation on bran. The proportion
of deoxycholate in bile was halved and
there was reduced transfer of radioactivity
from 14C-labelled taurocholate to its
dehydroxylated derivatives in bile. There
was a rise in the proportion of cheno-
deoxycholate in bile. Bran also caused
increased deconjugation of taurocholate.
In six cholecystectomy subjects bran
failed to reduce dehydroxylation, probably
because in such subjects there is increased
exposure of bile salts to intestinal bacteria.
These findings indicate that dietary fibre
influences bile salt metabolism and provide
a possible link between fibre-depleted
diets and diseases attributable to bacterial
metabolites.
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Mechanism of Action of Chenodeoxy-
cholic Acid in Gallstone Dissolution

T. C. NORTHFIELD, N. F. LARUSSO, J. L.
THISTLE, AND A. F. HOFMANN (Gastroenter-
ology Unit, Mayo Clinic, Rochester,
Minnesota, USA) Oral chenodeoxycholic
acid makes fasting gallbladder bile
unsaturated in cholesterol (Thistle and
Schoenfield, 1971), thus causing dissolu-
tion of cholesterol gallstones (Danzinger
et al, 1972). The explanation for this effect
on bile composition is not known. We
have therefore studied six patients with
radiolucent gallstones before and during
six months' treatment with chenodeoxy-
cholic acid. Bile acid pool size was
measured by isotope dilution, and the
biliary secretion rate of bile acids,
phospholipid, and cholesterol by a duo-
denal perfusion technique (Northfield and
Hofmann, 1973). Fasting gallbladder bile
became unsaturated in cholesterol in all
six patients, but only four had an increase
in bile acid pool size. There was no
significant change in total daily bile acid
or phospholipid output, but cholesterol
output decreased from 56 to 35 ,umoles/
kg/day (P < 0-025). There was a linear
relationship between the hourly rates of
bile acid and cholesterol output before
and during treatment, but the slope of the
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regression line was twice as steep before
treatment as during treatment (P <
00005).
The effect of chenodeoxycholic acid on

bile composition is due to a reduction in
biliary cholesterol output, and not to an
increase in bile acid pool size, bile acid
output, or phospholipid output.
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A Study of the Effectiveness, Toxicity, and
Bile Salt Kinetics of Chenodeoxycholic
Acid in the Treatment of Human Gall-
stones

OLIVER JAMES, J. CULLEN, AND A. D.
BOUCHIER (Departnment of Medicine, Royal
Free Hospital, London) The primary bile
acid chenodeoxycholic acid is a potentially
useful agent in the dissolution of human
gallstones. This study reports the effect of
feeding chenodeoxycholic acid for periods
ofthreeto 18 months to 13 patients, 11 with
gallstones and two with recurrent cholan-
gitis following* cholecystectomy. All
patients had refused operation or were
unsuitable for surgery.

Dissolution of the stones, or a marked
diminution in size, occurred in four of 11
patients. A marked reduction in the
number of attacks was noted in the two
patients with cholangitis.
Measurement of biliary cholesterol;

phospholipid + bile salt ratios obtained
by duodenal drainage before and after
treatment showed no differences for the
group as a whole, although marked
differences occurred in individual subjects.
Bile salt pool sizes were measured before
and after treatment in eight subjects by
the isotope dilution method and synthesis
rates of chenodeoxycholic acid have been
calculated.

Mild abnormalities in liver function
tests and elevated serum bile acid levels
were observed during treatment. Liver
biopsies performed on 10 patients after
treatment showed minimal changes.

It is concluded that chenodeoxycholic
acid is effective in achieving dissolution of
some gallstones but its mode of action is
unclear.

Serious hepatotoxicity has not been
demonstrated in this study.

Amphotericin B Inhibition of Enzyme
Secretion in the Isolated Perfused Canine
Pancreas

J. J. MURPHY,O. FITZGERALD,P.FITZGERALD,
K. F. MCGEENEY, AND E. O MALLEY (Depart-
ment ofSurgery andofMedicine and Thera-
peutics, University College, Dublin) The
need for a substance to depress pancreatic
secretion following surgical manipulation
in the upper gastrointestinal and biliary
tracts is well recognized.

Studies by Singh have suggested that
amphotericin B, an antibiotic normally
used for its antifungal properties, may
prevent amylase secretion in pancreatic
slices. We examined the effect of ampho-
tericin B on the secretion of lipase and
trypsin as well as amylase in the isolated
perfused canine pancreas.
The pancreas was totally isolated from

12 dogs using a method similar to that of
Rao. The organ was successfully perfused
with 20% whole blood for periods of up
to three and a half hours.
The secretion of amylase, lipaseand tryp-

sin and volume were studied in response to
(1) pancreozymin and (2) pancreozymin
plus amphotericin B. In response to 6 units
of pancreozymin (Boots) per total perfu-
sate of 500 ml the mean outputs were as
follows: amylase 5300 iu, lipase 708 060iu,
trypsin 24400 tg in a mean volume of
3-78 ml of pancreatic secretion. When
intravenous amphotericin B was added to
the perfusate in a dose of 5 mg the pan-
creozymin-stimulated enzyme outputs
dropped to the following levels: amylase'
1680 iu (P < 0 1), lipase 108030 iu (P <
0-01), trypsin 3470 ,zg (P < 0 005), volume
0-35 ml (P < 00025). Large doses of
secretin pancreozymin (20 units/20 units)
overcame the inhibiting effect of ampho-
tericin B on enzyme output.
These results demonstrate that in the

isolated intact pancreas amphotericin B
causes an inhibition of pancreozymin-
stimulated enzyme secretion. It is now
proposed to investigate the prophylactic
possibilities of this substance in the intact
animal.
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The Association of a Specific Skin Lesion
with Islet-cell Tumours of the Pancreas

C. N. MALLINSON, P. R. SALMON, J. BORROW-
MAN, AND S. BLOOM (Greenwich Hospital

Gastrointestinal Unit, the Departments of
Medicine of Bristol Royal Infirmary, and
the London and Middlesex Hospitals) The
dermatological literature contains isolated
reports of patients with an unusual skin
lesion associated with tumours of the
pancreas'. We report five further cases and
new data on a case previously described2.
All the patients were female aged from
32 to 65 years. All showed crumbling nails,
vulvo vaginitis, and a strikingmigratory,
marginate, necrotizing erythemitous erup-
tion affecting the groins, nates, limbs, and
trunk. Angular stomatitis, a raw tongue,
and normocytic, normochromic anaemia
were present but were not due to re-
duced iron, folate, B.2, or other vitamin
stores.

All patients had diabetes and in five
patients an islet-cell carcinoma of the
pancreas was present at laparotomy or
necropsy. In one patient a solitary primary
tumcur was resected following which the
syndrome regressed promptly and com-
pletely. The tumour contained large
amounts of pancreatic glucagon. Skin
biopsies show a characteristic lesion in
the superficial epidermis which may be
specific for this condition. Further studies
on glucagon secretion in these patients
and the pathogenesis of the skin lesion
will be discussed.
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Can Carcinoembryonic Antigen (CEA)
Differentiate Carcinoma Pancreas from
Chronic Pancreatitis?

J. B. DILAWARI, L. M. BLENDIS, SHEILA L.
WALLER, A. MACKAY, AND A. MUNRO
NEVILLE (Department of Gastroenterology
and MRC Gastroenterology Unit, Central
Middlesex Hospital, and Chester Beatty
Research Institute, London) Abnormal
levels of carcinoembryonic antigen (CEA)
have been reported in inflammatory bowel
disease, hepatic cirrhosis, and gastroin-
testinal malignancies as well as in certain
non-gastrointestinal disorders1 2. How-
ever, the highest incidence of positive
assays is in pancreatic carcinoma
(85-100%). Differentiation of carcinoma
of the pancreas from chronic pancreatitis
can be difficult and it seemed likely that
estimation of plasma CEA levels would
be helpful. We have therefore measured
plasma CEA levels in 47 patients with
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proven pancreatic disease (pancreatic
carcinoma 27; chronic pancreatitis 20).

Twenty-three of the 27 patients (85 ,)
with carcinoma of the pancreas but only
11 of the 20 (55 %) patients with chronic
pancreatitis had CEA levels greater than
12 5 ,tg/ml (the upper limit of normal for
our laboratory).

Levels above 40 ,tg/ml were found only
in patients with carcinoma of the pancreas
(12 of 27) but in none of the patients with
chronic pancreatitis. In six of the 12
patients with levels above 40,g/ml the
lesion was localized to the pancreas at
operation.
Although the diagnostic value of CEA

is diminished at levels below 40,g/ml,
because of considerable overlap between
the two conditions, levels of 40 .g/ml or
more strongly indicate malignancy and
should help in the clinical management of
these patients.
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Aprotinin in the Treatment of Acute
Pancreatitis

JOHN E. TRAPNELL, C. C. RIGBY, CLIFFORD
H. TALBOT, AND E. H. L. DUNCAN Although
aprotinin has been available for the treat-
ment of acute pancreatitis for 20 years a
review of the literature reveals that its
effectiveness has never been either proved
or disproved. A prospective double blind
controlled trial was therefore started in
1967. The results are now reported.
One hundred and five patients were

studied. They provided a uniform clinical
material and all were managed on an
identical strict protocol except that
patients received either aprotinin A or B,
allotted in sequence, using random
numbers. At the conclusion of the acute
episode the illness was assessed according
to criteria which were not open to observer
variation and each attack was categorized
as mild, moderate, severe, or fatal. The
trial showed that there was a mortality of
four out of 53 cases (7 5 Y.) in group A and
13 out of 52 cases (25%) in group B.

Statistically this difference is significant
(X2= 4-675, Df = 1; p = < 005). The
code was now broken and this revealed
that group A had received the active
aprotinin. Analysis of age patterns showed
that in the aprotinin-treated group the
usual tendency for mortality to rise with
advancing age was abolished. Aprotinin
must therefore now be regarded as a drug
which is beneficial in the treatment of
acute pancreatitis.

Endoscopy and Retrograde Cholangio-
pancreatography (ERCP) in the Manage-
ment ofPatients with Relapsing Pancreatitis

P. B. COTTON and J. S. M. BEALES (St Thomas'
Hospital, London) ERCP' has been
attempted in 41 patients with relapsing
pancreatitis. Four were known to have
gallstones and three had previously under-
gone cholecystectomy. Six abused alcohol.
Endoscopy alone revealed abnormalities
of the stomach or duodenal loop in 20
patients. Eight had peripapillary diverti-
cula. Cannulation failed in six patients; in
three others only cholangiography was
achieved. The 32 pancreatograms revealed
three normal duct systems, 10 minor
calibre variations, seven dilated ducts
throughout, eight strictures with proximal
dilatation, four complete obstruction. A
total of six unsuspected pseudocysts were
demonstrated. Retrograde cholangio-
graphy was not attempted in all cases;
previously undetected gallstones were
found in two patients. The procedure
precipitated mild attacks of pancreatitis
in two patients who were having frequent
relapses. Full opacification of a pseudo-
cyst is potentially hazardous. ERCP has
proved of value in the management of
patients with relapsing pancreatitis, in
helping to determine the advisability of
surgery, and in the relevant operative
approach.
Reference

'Cotton, P. B. (1972). Endoscopy and cannulation
ofthe papilla ofVater; retrograde cholangio-
pancreatography (ERCP): Progress report.
Gut, 13, 1014.

Urinary Excretion of Oxalate, Calcium,
Magnesium, and Uric Acid in Inflammatory
Bowel Disease and Relationship to
Urolithiasis

RICHARD G. FARMER, S. H. MIR-MADJLESSI,
AND W. S. KISER (The Cleveland Clinic
Foundation, Cleveland. Ohio, USA)
Recent emphasis has been placed on

hyperoxaluria in Crohn's disease and its
relationship to urolithiasis. A randomized,
prospective study of 125 patients was
performed (November 1971 to March
1973) with determination of serum
electrolytes; urography; urine culture;
serum and 24-hour urinary creatinine,
calcium, magnesium, oxalate, and uric
acid. There were 80 patients with Crobn's
disease, 18 with ulcerative colitis, and 27
controls. Data were analysed statistically
and comparisons made among groups,
anatomical disease location, and operation
performed.
No statistical differences were found in

serum data, urography, cultures, and
urinary creatinine values.

Patients with ulcerative colitis had less
urinary magnesium excretion (p= <
0 0005) and more calciuria (p = < 0 05)
than controls. Those with Crohn's disease
had less urinary magnesium (p = < 0 001)
and more oxaluria (p = < 006) than
controls.
Among patients with Crohn's disease,

urinary oxalate levels were higher with
ileal disease than colon involvement and
maximum after ileal resection (p= <
001).
Nine patients had urolithiasis (10%).

All had longstanding (mean 19 years) ileal
Crohn's disease, eight had operations,
five had ileal resections. All but one had
calcium stones. Urinary oxalate was
increased (p = < 001) and magnesium
and calcium were decreased.

In this series of patients with inflam-
matory bowel disease, unrolithiasis was
observed in those with ileal Crohn's
disease of long duration, often after ileal
resection, and with hyperoxaluria and
decreased urinary calcium and magnesium
excretion.

Amino Acid Absorption from an Amino
Acid Mixture Simulating Casein and a
Tryptic Hydrolysate of Casein in Man

D. B. A. SILK, T. C. MARRS, D. BURSTON,
JILL M. ADDISON, M. L. CLARK, AND D. M.
MATTHEWS (Departments of Gastroenter-
ology and Medicine, St Bartholomew's
Hospital, London, and Department of
Experimental Chemical Pathology, Vincent
Square Laboratories of Westminster Hos-
pital, London) There is now good
evidence that the extent to which individ-
ual amino acids are absorbed from an
equivalent amino acid mixture varies
considerably in man (Adibi et al, 1967).
Recent in-vitro studies in the rat suggest
that the difference in absorption rates of
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individual amino acids may be reduced if
the same amino acids are presented as
small peptides (Burston et al, 1972). We
have therefore used a perfusion technique
in man (Sladen and Dawson, 1970) to
compare absorption of individual amino
acids from a tryptic hydrolysate of casein
containing 40 mM a NH2N/L with the
absorption of the same amino acids from
an equivalent amino acid mixture.
The results showed that the range of

amino acid absorption from the tryptic
hydrolysate (47-73 %) was less than from
the amino acid mixture (26-73%) and
the total absorption of a NH2N from the
tryptic hydrolysate (624%) was greater
than from the amino acid mixture (53 4%,
p < 001). A number of amino acids
absorbed poorly from the mixture (phe,
lys, glu, ala, his, and asp) were absorbed
faster from the tryptic hydrolysate
(p < 0 05 or less).
These findings indicate that ifmaximally

effective amino acid absorption is aimed
at in man, especially if the absorptive
capacity of the small intestine is reduced,
pancreatic hydrolysates of protein rather
than equivalent amino acid mixtures
should be administered orally.
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Immune Deficiency Disease and Nodular
Lymphoid Hyperplasia

A. D. B. WEBSTER, G. L. ASHERSON, J.
BALLARD, M. SHINER, G. SLAVIN, J. LEVI,
AND S. KENWRIGHT (From the Division of
Immunology and Pathology, CRC Harrow
and the MRC Gastroenterology Unit,
Central Middlesex Hospital, London)
Fifty patients with primary hypogamma-
globulinaemia were investigated for lym-
phoid nodular hyperplasia (LNH), giar-
diasis, and malabsorption. Abnormalities
were found in 14 patients and this group
was then studied by peroral jejunal
biopsy and an estimation of the serum,
salivary, and jejunal immunologlobulin
concentrations. Cell-mediated immunity
was assessed by delayed hypersensitivity
skin tests, contact sensitivity to DNCB,
and indirectly by blast transformation to
PHA.

Mild diarrhoea, steatorrhoea, and
giardiasis were common but had a similar
incidence in patients with and without

nodules. There was no relationship
between the immunological status and the
occurrence of nodules.

Biopsy confirmed LNH in five out of
six patients in whom this diagnosis was
made radiologically. In five of these, the
mucosa was normal by light microscopy
but one showed a severe partial villous
atrophy. Nodules do not necessarily
disappear on treatment with gamma
globulin as two patients with LNH have
been treated for four and 10 years.
The nodules did not contain immuno-

globulin-producing cells even in patients
with a few immunoglobulin-containing
cells in the mucosa. Light and EM studies
revealed encapsulated and diffuse types
ofnodule with pallisading by lymphocytes
and containing debris and many abnormal
and partly destroyed cells. The question
arises whether the morphology of these
nodules is related to a partial failure to
degrade bacterial residues.

Antireticulin Antibodies in Coeliacs and
their Relatives

FIONA M. STEVENS, R. LLOYD, B. EGAN-
MITCHELL, B. MCNICHOLL, R. WRIGHT, AND
C. F. MCCARTHY (Departments ofGastroen-
terology andPaediatrics, Regional Hospital
and University College, Galway, and
Department of Medicine, University of
Southampton) In 1971 Seah and others
reported the presence of antibodies to
reticulin, in the sera of patients with
dermatitis herpetiformis and adult coeliac
disease. This finding has been confirmed
by other workers and recently, Seah et al
(1973) found antireticulin antibody to be
present in 38% of adults and 59% of
children with coeliac disease.
The sera of 1000 subjects, including

coeliacs, their relatives, and controls, have
been examined for the presence of multiple
antibodies and autoantibodies. Antibodies
against reticulin and dietary protein were
more frequently present in coeliacs and
in their relatives than in controls.
Twelve of86 first-degree coeliac relatives

had antibodies to reticulin in the serum.
Nine of these had small intestinal mucosal
atrophy and low disaccharidase levels
compatible with coeliac disease. Two had
histologically normal biopsies but disac-
charidase levels were low and the remain-
ing subject's mucosa was histologically
and biochemically normal. Two relatives
had intestinal mucosal atrophy and low
disaccharidase levels but antireticulin anti-
bodies were not present in the serum. In
this series antireticulin antibodies were

present in all of 20 untreated coeliac
children in whom it was looked for and
in 71 % of untreated adults with coeliac
disease.

Antireticulin antibodies would appear
to be a useful test for population screening
for coeliac disease.
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Relationship between Dietary Food Antigen
and Jejunal Mucosal Morphology

PARVEEN KUMAR, ANNE FERGUSON, M.
LANCASTER-SMITH, AND A. M. DAWSON
(Department of Gastroenterology, St
Bartholomew's Hospital, London, and
Department of Immunology, Western
Infirmary, Glasgow) The presence of
dietary food antibodies in coeliac disease
has been ascribed to the increased perme-
ability to macromolecules of the in-
flamed small intestine (Ferguson and
Carswell, 1972). We have investigated 38
patients with dermatitis herpetiformis
(DH) who have varying jejunal mucosal
abnormalities and 26 patients with adult
coeliac disease (ACD). The effect of treat-
ment was also studied. Tanned red cell
agglutination titres were carried out,
blind, for bovine serum albumin and
ganmma globulin, alpha and beta lactal-
buminandcasein. Precipitin tests were also
performed for 11 different food antigens.
A total number of 52 positive tests were
obtained in 11 of 14 untreated ACD
patients whereas only 23 were positive in
10 of 17 treated patients.
In 13 untreated DH patients with sub-

total villous atrophy (SVA) 24 positive
tests were obtained whereas in 15 with
partial villous atrophy (PVA) only nine
were positive. Furthermore, in all 10
untreated patients with normal jejunal
morphology no antibodies at all were
found.

Five ACD patients and six DH patients,
whose mucosal abnormality improved on
treatment, showed a reduction in both
total number of positive tests and agglu-
tination titres.
A positive reticulin antibody, which

usually correlates with ingestion of gluten,
was found in nine untreated ACD patients,
of whom eight had food antibodies, and
six DH patients (five with SVA and one
with PVA), of whom four had food
antibodies.
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These results clearly demonstrate that
food antibodies appear to be directly
related to the severity of the jejunal lesion.
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Effects of a Water-soluble Peptide Fraction
of Wheat Gluten on the Jejunal Mucosa
of Patients with Coeliac Disease

A. S. DISSANAYAKE, D. W. JERROME, R. E.
OFFORD, S. C. TRUELOVE, AND R. WHrTEHEAD
(Nuffield Department of Clinical Medicine,
The Gibson Laboratories and The Labora-
tory of Molecular Biophysics, Oxford) A
peptic :tryptic digest of wheat gluten
(Frazer's fraction III) has been subdivided
by ultrafiltration into three further
fractions, A, B, and C, in order of ascend-
ing molecular size.

Three patients with coeliac disease
showing complete mucosal recovery after
prolonged treatment with a strict gluten-
free diet were fed with supplements of
fractions A, B, and C. Fraction A was
harmless, but both fraction B and fraction
C caused mucosal damage.

Fraction B was further studied by serial
biopsy in three other similar patients
over the course of 72 hours. Two of the
patients received repeated doses of
fraction B while the third received a
single dose. Pronounced changes occurred
in the jejunal mucosa of all three patients.
Obvious histological and ultrastructural
abnormalities were visible in the epithelial
cells at the time of the first biopsy, which
was at six hours. Further evidence of
epithelial cell damage was provided by
depression of disaccharidases. In the
patient who received only a single dose,
recovery was occurring by 72 hours.

Preliminary attempts to characterize
fraction B have shown that it contains
peptides of a molecular weight of approxi-
mately 8000. It contains no gluten or
gliadin (molecular weight approximately
50000). The mucosal damage in coeliac
subjects can therefore be induced by a
molecule considerably smaller than whole
gliadin.

Validation of 3H-Glycerol Triether as an
Oil-phase Marker in Man

V. P. GERSKOWITCH AND R. I. RUSSELL
(Department of Gastroenterology and
University Department of Medicine, Royal
Infirmary, Glasgow) Tritiated glycerol

triether has been proposed from animal
experiments as an inert marker of the oil
phase during the digestion and absorption
of a lipid test meal (Morgan and Hofmann,
1970).
The aim of this study was to validate

its use in lipid absorption studies in man,
as no adequate oil-phase marker is
available.

Faecal recovery after ingestion of a
gelatin capsule containing triolein with
150 ,uC of 3H-glycerol triether showed a
mean 3H-glycerol triether recovery of
93-9% ± 13-0 (SD).

Emulsions were prepared using C14-
labelled triolein marked with 3H:glycerol
triether and isotope ratios (3H:14C) were
measured in the emulsions in vitro and in
samples aspirated from the stomach and
jejunum after introduction into the
stomach and duodenum respectively.
These ratios were found to be constant in
the emulsions over a period of time
(coefficient of variation range 0-32-1 66%),
and to increase in the small intestine when
absorption of C14-labelled lipid occurred.

These results indicate that 3H-glycerol
triether is almost completely recovered
from the gastrointestinal tract in man. It
does not separate from triglyceride in vitro
or under the physiological conditions in
stomach and jejunum which would have
been indicated by a decrease in the 3H:14C
ratio, suggesting that it does not enter the
aqueous phase in significant amounts.

3H-glycerol triether may thus be of
value as an oil-phase marker in clinical
studies of the physiology and patho-
physiology of fat absorption in man.
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In Vitro Culture of Human Jejunal
Mucosa: Enzyme Changes in Tissue and
Culture Medium

J. D. MITCHELL, JUDITH M. MITCHELL, W. F.
DOE, AND T. J. PETERS (Department of
Medicine, Royal Postgraduate Medical
School, London) Although there has
been recent interest in organ culture of
small intestinal biopsies, little is known of
the release of enzymes by the tissue in
culture. Intestinal biopsies from normal
subjects were cultured for up to 48 hours
in nutrient medium. Enterocyte integrity
was confirmed by morphological studies
and by the demonstration of intact

lysosomes in the cultured biopsy. Activi-
ties of three brush border enzymes (alpha-
glucosidase, leucyl-beta-naphthylamidase,
alkaline phosphatase) and the lysosomal
enzyme, N-acetyl-beta-glucosaminidase,
were assayed in the biopsies and in the
culture medium at 0, 12, 24, and 48
hours culture.
Compared with control levels, the total

enzyme content of the biopsy and culture
medium combined increased 20-fold for
leucyl-beta-naphthylamidase and two to
four-fold for the other enzymes. The
enzyme and protein content of the biopsies
decreased during culture to a loss of
approximately two-thirds by 48 hours.
There was, however, a striking rise in

the enzyme content of the medium. The
medium/tissue ratio after 48 hours
culture was leucyl-beta-naphthylamidase
140, alkaline phosphatase 10, N-acetyl-
beta-glucosaminidase 5, and alpha-gluco-
sidase 2, suggesting a selective release of
leucyl-beta-naphthylamidase by the tissue.
The released enzymes were not signifi-
cantly sedimented at 20 000 g x 20 min
and were not degraded in the culture
medium.

These studies strongly suggest that there
is enzyme synthesis by the cultured
biopsies with most of the activity appear-
ing in the medium. Thus study of enzyme
concentrations in the tissue alone does
not adequately describe the principal
changes in the culture system.

The Role of Faecal Flora in the Production
of Hydroxystearic Acid

JOY R. PEARSON, B. S. DRASAR, AND H. S.
WIGGINS (MRC Gastroenterology Unit,
Central Middlesex Hospital, and Depart-
ment of Bacteriology, Wright-Fleming
Institute, St Mary's Hospital, London)
Hydroxystearic acid (CHSA) is a compon-
ent of faecal fat which is found in increased
but varying amounts in many patients
with steatorrhoea and diarrhoea1. It has
been shown that oleic acid can be con-
verted to OHSA by a Pseudomonas2 and
by type cultures of enteric bacteria3.

In order to determine if variations in
OHSA levels between different patients
were associated with differences in
bacterial flora we have studied the ability
of bacteria freshly isolated from the
faeces of normal human subjects and
patients with high or low faecal OHSA
to produce this substance from oleic acid.

Bacteria were grown in the presence of
oleic acid for three days. The cultures
were saponified and the fatty acids
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extracted and examined for the presence
of OHSA by thin-layer chromatography
or gas-liquid chromatography.
Two hundred and seven strains from

five genera were tested, and active strains
were found in all the groups: 18% of
Bacteroides, 32% of Bifidobacteria, 50%
of Clostridia, 21 % of enterobacteria, and
96% of enterococci could convert oleic
acid to OHSA.
There was no significant difference in

the proportion of active strains among
bacteria isolated from faeces with a
normal or raised OHSA level. Neither
was there any relationship between faecal
OHSA level and bacterial counts.
These data demonstrate that the ability

to produce OHSA is widespread among
the intestinal bacteria and that differences
in the faecal flora do not appear to be
associated with differences in OHSA
excretion.
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The Effect of Chemically Defined Diets on
the Faecal Flora and Faecal Steroids

J. S. CROWTHER, B. S. DRASAR, P. GODDARD,
M. J. HILL, AND K. JOHNSON (Department
of Bacteriology, St Mary's Hospital
Medical School, London), A. N. HOWARD
(Department of Investigative Medicine,
University of Cambridge), AND R. PARSONS
AND 1. MCLEAN BAIRD (West Middlesex
Hospital, Isleworth, Middlesex) The in-
fluence of dietary fibre and fat on the

bacteria and steroids of the large bowel
has been considered important in the
causation of colon cancer (Hill, 1971). A
liquid formula diet containing no fibre
and very little fat was described by Winitz
et al (1970) for use in metabolic studies
and in preoperative bowel preparation;
they reported a rapid and dramatic reduc-
tion in numbers of faecal bacteria.
We have studied the effect of this diet

for two weeks on three normal volunteers
and for six months on two obese patients.
There was a marked reduction in the
weight of faeces in both groups. Although
we found a reduction in the numbers of
lactobacilli and streptococci, there was a
compensatory increase in the numbers of
enterobacteria. In the two obese patients
there was an apparent decrease in the
total numbers of viable bacteria accom-
panied by an elimination of enterococci.

In volunteer subjects there was also a
rapid reduction in the faecal steroid con-
centration similar to that obtained by
modifying the dietary fat alone. This
reduction in faecal steroids appeared
slower in two obese patients. There was
also a striking reduction in the bacterial
degradation of these steroids despite the
very long transit time in patients on this
diet.
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Comparative Effect of Intravenous and
Oral Nutrition of Intestinal Adaptation

E. J. FELDMAN, J. MaCNAUGHTON, AND R.
H. DOWLING (Departments ofMedicine and

Surgery, Royal Postgraduate Medical
School, London) After resection of the
jejunum, the residual ileum shows striking
hyperplasia and enhanced absorption but
when the ileum is resected, the jejunum
shows much less marked compensatory
changes'. These observations have sug-
gested that a major stimulus to intestinal
hyperplasia is the food in the diet, as the
ileum after proximal resection is exposed
to a richer food supply than normal.

In order to test this hypothesis, a study
was carried out in 10 adult dogs in which
50% of the proximal small intestine was
resected. The dogs were then either fed
intravenously (group 1) or by mouth
(group 2) for a six-week period. Group 1
had a central venous cannula inserted and
received their total nutrition by this route
using Intralipid, Vamin, and supple-
mentary vitamins (75 cal/kg/day) whereas
group 2 received a diet of identical caloric
value, using routine dog foods by mouth.
No significant differences were apparent

in the nutritional status of the two groups.
Histological studies showed that the intra-
venously fed group had a slight decrease
in mean villous height, from 804 + SEM
19 Iu to 732 + 56 , while crypt thickness
remained the same. Group 2, the orally
fed animals, showed an increase in mean
villous height from 804 ± 19 , to
1092 ± 18 t& (p < 0001) while crypt
thickness increased from a mean of
507 ± 10 u to 710 ± 83 IL (p < 0 05).

It is concluded that after resection of
small intestine, luminal nutrition is the
major factor contributing to intestinal
mucosal hyperplasia, suggesting that
patients who undergo resection of the
small intestine should be treated whenever
possible by oral feeding rather than by
the intravenous route.
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