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The British Society of Gastroenterology
The scientific spring meeting was held at the Royal College of Physicians, London, on 10 March
1972. The morning was devoted to a symposium on 'Drug absorption and metabolism' when
papers were read on 'Uptake from the intestinal lumen' (J. Nimmo), 'Mucosal transit' (D. Davis
'Kinetics of transport into blood in health and disease' (A. Brekenridge), 'Role of hepatic carrier
proteins' (J. Levi), 'Aepatic metabolism' (R. T. Williams), and 'Enzyme induction: causes and
effects' (H. Remmer). Several of these papers will be published in Gut later.

Abstracts of short papers given during the rest of the meeting follow.

The Effect of Smoking on Gastrooesophageal Reflux

C. STANCIU AND J. R. BENNETT (Royal Infirmary, Hull)
Ninety-two per cent of patients with gastrooeso-
phageal reflux in our Unit are smokers and many of
them experience heartburn during smoking. The
effects of smoking on 25 patients (chronic smokers:
between 15 and 60 cigarettes daily) with gastro-
oesophageal reflux have been studied using con-
ventional manometric methods with intraluminal
pH recording.

Gastrooesophageal sphincter pressure was moni-
tored for three 15-minute periods: basal, puffing an
unlit cigarette, and while smoking two cigarettes. In
all patients the sphincter pressure fell within one to
four minutes of beginning smoking, and returned to
normal within three to eight minutes of finishing the
cigarette. Mean sphincter pressure before smoking
was 10-8 ± 1-6 (± S.E.) cm water falling to 6-4 ±
2-1 cm water during smoking. There was no signifi-
cant change while puffing an unlit cigarette.
A standardized pH test for reflux was performed

using manoeuvres likely to cause reflux. The mean
number of manoeuvres producing reflux before
smoking was 6-9 ± 1-4, and 10-7 ± 1'6 during
smoking.
A 15-hour overnight continuous intraoesophageal

pH recording (pH electrode positioned at 5 cm
above the gastrointestinal sphincter) was performed
in all patients and the effect of smoking noted.
Episodes of reflux and heartburn were frequently
observed during smoking, though spontaneous reflux
also occurred.

These results incriminate smoking as one reversible
cause of gastrooesophageal reflux.

A Comparison of Liver Scans and Liver Snaps

R. J. DAVIES, P. B. COTTON, C. A. SWEETLAND, M.
VERNON, AND D. N. CROFT (St. Thomas' Hospital,

London) There is a rapidly increasing clinical de-
mand for radioisotope imaging of the liver. The
usual method is rectilinear scanning which takes an
hour for accurate assessment with posterior, lateral,
and anterior views (scans). The gamma camera takes
only 10 minutes to obtain these three images (snaps)
and would therefore be the method of choice,
particularly in ill patients, provided it was reliable
and accurate.
Two clinicians and two physicists interpreted

'blind' on three separate occasions the scans and
snaps obtained concurrently on 50 unselected
patients with a wide range of hepatic pathology. This
was later known in 32 (mean interval 12 days), from
percutaneous biopsy (9), peritoneoscopy (3), lapar-
otomy (11), and necropsy (9).
The images were assessed for hepatic size and

distribution of radioactivity. A ranking system was
used to assess each observer's reproducibility when
interpreting the scans and snaps. Comparison by
means of paired Student's t tests showed no differ-
ence between the two methods for three of the four
observers. Comparison with pathology revealed a
correct anatomical assessment in 81 %. Snaps were
better for detecting multiple small metastases. We
conclude that in clinical practice the gamma camera
is the equipment of choice for obtaining liver
images.
References

1Cuaron, A., Gordon, F. 1970. J. nucl. Med., 11, 435.
'Poulose, K. P., Reba, R. C., Deland, F. H., Wagner, M. N. 1969.

Brit. med. J., 4, 585.

Propagation of the Serum Hepatitis Virus in Human
Liver Organ Cultures

A. J. ZUCKERMAN (London School of Hygiene and
Tropical Medicine, London) Viral hepatitis continues
to be one of the most outstanding problems in
medicine and the failure to isolate the hepatitis
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viruses in tissue culture has been a major obstacle to
progress in this field. Specific progressive involve-
ment of the cellular components of cultured hepato-
cytes inoculated with serum containing Australia
antigen has already been noted by Brighton et al
(1971). Zuckerman et al (1972) now report the
apparent replication of the serum hepatitis virus in
human liver organ cultures, as far as it can be based
on measurement of Australia antigen.

Progressive rises in complement-fixing titre from
O at three days to 1:4 after six days and 1:128 after
eight days in culture were recorded. There was a
corresponding increase in precipitin titre from 0 to
1: 4. These results were confirmed by radioimmuno-
assay and by immune electron microscopy. In the
electron microscope, the specimens from day 6 were
found to contain very scanty small aggregates, but
numerous large aggregates, typical of Australia
antigen, were found on the eighth day.

Material harvested from the cultures has been
successfully passaged.

Further studies on the biological nature and
growth characteristics of the serum hepatitis agent
and its adaptation to other tissue culture systems are
now in progress.
References

Brighton, W. D., Taylor, P. E., and Zuckerman, A. J. (1971) Nature
new Biol., 232, 57.

Zuckerman, A. J., Baines, P. M., and Almeida, J. D. (1972) Nature
(Lond.), In the press.

Association of Polyarteritis and Australia Antigen

E. J. L. HEATHCOTE', F. J. DUDLEY, AND SHEILA
SHERLOCK (Department of Medicine, Royal Free
Hospital, London) A high incidence of Australia
antigen has recently been demonstrated in the serum
of patients with polyarteritis especially those with
associated chronic hepatitis. We have investigated
four such patients with polyarteritis. All had
multisystem involvement and histologically proven
polyarteritis and three had a benign chronic persist-
ent hepatitis. Australia antigen was detected in
three, either in the serum, the urine or both. Antigen
was not detected in the fourth patient but she had
been asymptomatic for three years when tested.
Immune complexes of Australia antigen and anti-

body are thought to be important in the pathogenesis
of the vasculitis of these patients. The sera of our
patients were studied for such complexes by use of
both electron microscopy and measurement of the
concentration of the third componentofcomplement.
Complement levels were within our normal range.

Tissue from a site of vasculitis was studied by
immunofluorescence in one patient. Although
Australia antigen could not be demonstrated in the

lesion the presence of both yG globulin and comple-
ment was found in the vessel walls.

It is suggested that Australia antigen should be
considered in the aetiology of patients with poly-
arteritis.
'Speaker.

Cholangitis Complicating Congenital Hepatic Fibrosis

IAIN M. MURRAY-LYON, K. B. SHILKIN, J. W. LAWS,
R. C. ILLING, AND ROGER WILLIAMS (From the Liver
Unit and Departments of Morbid Anatomy and
Radiology, King's College Hospital, London, and the
Manor Hospital, NIuneaton) Congenital hepatic
fibrosis is usually thought of as a rare syndrome with
a good prognosis presenting as portal hypertension
in children and young adults. However, there are
occasional reports, especially in the French literature,
of cholangitis in this condition, secondary to non-
obstructive dilatation of the intrahepatic biliary
tree. Four cases presenting in this way have been
seen in the past two years. Each patient represented
a difficult management problem and in three the
diagnosis was reached only after operative cholangi-
ography and liver biopsy. Three of the patients died
with uncontrollable biliary sepsis. A surgical attempt
to improve biliary drainage in two of them was
unsucctsful and review of the literature suggests that
surgery is indicated only when calculi form and
cause mechanical obstruction. Better awareness of
this condition is needed and intravenous pyelography
may be of diagnostic help, for three of our patients
had an unusual form of polycystic kidney disease
which had pyelographic similarity to medullary
sponge kidney. This complication of congenital
hepatic fibrosis needs to be considered in relation to
other conditions with similar non-obstructive biliary
dilatation such as Caroli's syndrome and atrophy of
the left lobe of the liver of which one example will
also be presented.

Acute Fatty Liver of Pregnancy

S. P. PARBHOO1, D. OWENS, P. J. SCHEUER, AND SHEILA
SHERLOCK (From the Department ofMedicine, Royal
Free Hospital, London) This is a rare but distinct
clinical entity causing jaundice in pregnancy.
Patients, mostly young primipara, present in the
third trimester with acute liver failure. The usual
outcome is a stillborn foetus and death of the mother
several days after labour.

Five patients (22-31 years), none of whom had
received tetracycline during pregnancy, were seen
since March 1970. Toxaemia was noted in four
patients. All developed hepatic failure a few days
before or after delivery of a stillborn foetus. Hypo-
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glycaemia was a prominent feature even in patients
receiving glucose. Jaundice, haematemesis, oliguria,
and hepatic encephalopathy occurred in all patients.
A moderate increase in serum aspartate transaminase
and bilirubin, a marked rise in uric acid, a low
albumin, leucocytosis, thrombocytopenia, and a low
Thrombotest were common to these patients.

Treatment consisted of standard medical measures
for hepatic coma and haemodialysis and pig liver
perfusion each in one patient.

Gastrointestinal haemorrhage precipitated death
in three patients. Liver biopsy in these and the two
survivors showed the distinctive features of acute
fatty liver.

Since it is a potentially reversible lesion, prompt
recognition of the condition and prevention of
complications, especially hypoglycaemia, may yield
greater maternal survival.
'Speaker.

n-vitro Lymphocyte Response to Non-specific Mito-
gens in Inflammatory Bowel Disease

P. ASQUITH1, S. C. KRAFT, AND R. M. ROTHBERG (From
the Department of Medicine, University of Chicago,
Chicago, USA) In-vitro lymphocyte cultures have
been performed of washed peripheral blood lympho-
cytes fromr 16 patients with Crohn's disease, 17 with
non-specific ulcerative colitis, and 24 healthy
individuals of similar sex and age distribution. Three-
day duplicate cultures were performed in Eagle's
medium supplemented with 15% pooled human
serum (group AB Rh neg); the cultures contained
either saline (control) or increasing amounts of
Concanavlin A (Con A) phytohaemagglutinin (PHA)
or Poke-Weed mitogen (PWM). DNA synthesis
(measured by tritiated thymidine incorporation)
was assessed in control cultures and those containing
mitogen, and the results for each group of individuals
were compared for each dose of mitogen.

This comparison showed a significant depression
of lymphocyte stimulation to PHA ( < 005) in
patients with Crohn's disease but only at certain
doses of the mitogen whilst the reaction to Con A
and PWM was depressed, but not significantly so.
No significant difference was noted in patients with
ulcerative colitis.
These results suggest a defect of cellular immunity

in Crohn's disease which is independent of serum
factors and possibly affecting only a subpopu-
lation of lymphocytes. Such a defect might be im-
portant in host reactivity to an unidentified agent
in this condition.
'Present address: Department of Experimental Pathology, University
of Birmingham, Birmingham 15.
This work was done whilst one of us, P.A., was in receipt of a Sir
Henry Wellcome travelling fellowship.

Plasma Gastrin Concentration and Antral Histology
in Patients with Achlorhydria

P. C. GANGULI1, J. T. HENDERSON, AND D. J. C. SHEARMAN
(From the M.R.C. Clinical Endocrinology Unit,
Edinburgh, and University Department of Thera-
peutics, Royal Infirmary, Edinburgh) Fasting plasma
gastrin concentration was measured by radio-
immunoassay (Ganguli and Hunter, 1970) in 20
patients with achlorhydria. On the same day an
antral biopsy was performed on each subject under
fluoroscopic control. The biopsies were classified by
an independent observer as normal or showing
evidence of moderate or severe gastritis. The
variability of fasting plasma gastrin concentration
was assessed by taking blood samples at different
times, first every four hours for one whole day,
secondly every morning for six successive days, and
thirdly after the lapse of one year.
There was a circadian rhythm in endogenous

gastrin secretion in these patients. The variability in
the fasting plasma gastrin level on successive days
was ± 10 %Y. There was a significant elevation in the
mean gastrin concentration after one year.

Fifteen patients had marked elevation of their
gastrin level (above 450 pg per ml plasma); they all
had a normal histology. In three subjects with
moderate elevation of gastrin concentration (270 to
450 pg per ml plasma) there was 'moderate' gastritis.
Two patients had a fasting gastrin level within the
normal range (below 270 pg per ml plasma); both
had severe antral gastritis. Antral gastritis may be
the cause of normal fasting gastrin levels in achlor-
hydria. This finding supports the recent work of
Ganguli, Cullen, and Irvine (1971) and Strickland
et al (1971).
'Present address: University Department of Surgery, Royal Infirmary
Manchester.

References

Ganguli, P. C., and Hunter, W. M. (1970). J. Physiol., 208, 9P.
Ganguli, P. C., Cullen, D. R., and Irvine, W. J. (1971). Lancet, 1, 155.
Strickland, R. G., Bhathal, P. S., Korman, M. G., and Hansky, J.

(1971). Brit. med. J., 4, 451.

Intraluminal Recording of Myoelectrical Activity of
the Duodenum in Man

W. E. WATERFALL, H. L. DUTHIE, AND B. H. BROWN
(From the University Department of Surgery, Royal
Infirmary, Sheffield and Regional Medical Physics
Department, Sheffield) The electrical activity of
the normal resting duodenum has been studied in 10
subjects by means of stainless steel electrodes, 0-25
mm diameter, mounted on a modified gastric tube
and passed into the second part of the duodenum
under fluoroscopic control.

In the fasted resting duodenum two types of
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electrical activity were recorded. One of these, the
pacesetter potential, was continuously present with
a frequency of 11 to 12 c/m. The amplitude waxed
and waned (range 02-1 4 mv) and when maximal
was accompanied by the second type of electrical
waveform, ie, action potentials. These rapid changes
in potential, which occurred in bursts, were super-
imposed on the PSP and were temporarily related to
motor waves, mean percentage motility 13 %. The
action of pentagastrin in a dose of I ,ug/kg/hr and
6 ,ug/kg/hr in five tests and secretin 025 units/kg/hr
and 2 units/kg/hr in five tests was studied. Neither
agent affected the frequency or the amplitude of the
PSP. Bursts of action potentials were significantly
increased with gastrin with a coincident and signifi-
cantly increased percentage motility. Secretin signifi-
cantly diminished bursts of action potentials and
reduced significantly the percentage motility. An
electrical basis has been demonstrated for the
integrative role of these hormones on duodenal
motility.

The Acidification Process of the Jejunum

J. A. BLAIR, M. L. LUCAS, AND A. J. MATTY (From the
Departments of Biological Sciences and Chemistry,
University of Aston in Birmingham, Birmingham)
(Introduced by Dr W. T. Cooke) JejunalpH in the
rat and man is about 6.51. In coeliac disease the
jejunal pH increases1. As folic acid2 transport is
reduced bypH increase from 6 5 this compound1 is
poorly absorbed.

This jejunal acidification has been studied using
the rat everted sac. Acid production increases when
glucose and adenosine triphosphate (ATP) are
added to the mucosal solution, the latter being more
effective. Glucose-stimulated acidification is in-
hibited by dinitrophenol, phlorizin, and by anaero-
biosis but is not affected by carbonic anhydrase
inhibition, chelating agents, or by ouabain.

Jejunal acidification is probably caused by break-
down of ATP at the jejunal mucosal surface by the
adenosine triphosphatase concentrated there. The
ATP is formed by glycolysis and/or oxidative
phosphorylation. The breakdown of ATP is associ-
ated with sugar and sodium transport3 and proton
production can arise from these processes. The
enzyme is reduced in amount from jejunum to ileum
and thus pH increases from jejunum to ileum. The
enzyme is much reduced in untreated coeliac disease
and this explains the increased pH.
The implication of these mechanisms on the

absorption of folic acid and other weak acids is
discussed.
1Benn, A., Swan, C. H. J., Cooke, W. T., Blair, J. A., Matty, A. J., and

Smith, M. E. (1971). Brit. med. J., 1, 148.

'Smith, M. E., Matty, A. J., and Blair, J. A. (1970). Biochim. Biophys.
Acta. 219, 37.

'Kimmich, G. A. (1970). Biochemistry, 19, 3669.

Expansion of Decreased Bile Acid Pool and Dis-
solution of Gallstones by Chenodeoxycholic Acid

R. G. DANZINGER, A. F. HOFMANN, L. J. SCHOENFIELD,
AND J. L. THISTLE (From the Gastroenterology Unit,
Mayo Clinic, Rochester, Minnesota, USA) (Intro-
duced by H. L. Duthie) Hepatic secretion of bile
acids induces secretion of lecithin; together those
are the major determinants of cholesterol solubility
in bile. In patients with cholesterol gallstones, the
bile acid pool is reduced' and bile is saturated with
cholesterol. Chenodeoxycholic acid induces the
formation of unsaturated bile in such patients2. To
determine the mechanism of this change in bile
composition, we measured bile acid pools and
synthesis rates using 3H-chenodeoxycholic acid and
"4C-cholic acid in six women before and after six
months of oral chenodeoxycholic acid (1-4 g/day).
As controls, six healthy women were studied similarly
before and after six months without medication.
Bile composition was analysed and standard
cholecystograms were performed on all subjects.
Total bile acid pools were decreased in gallstone
patients (p < 0-05). No changes occurred in the
healthy controls. After chenodeoxycholic acid, total
bile acid pools increased (p < 0-005 and < 0-05) as
did the bile acid + lecothin/cholesterol molar
ratios (p < 0-05) while "4C-cholic acid pools de-
creased (p < 0-005). Gallstones disappeared after
six months in one patient3 and progressively dimin-
ished in size in three others after six to 18 months.
No toxicity from chenodeoxycholic acid was
observed. Administration of chenodeoxycholic acid
corrected the bile acid deficiencies of patients with
cholelithiasis favouring dissolution of their gall-
stones.
References
'Vlahcevic, Z. R., Bell, C. C. Jr, Buhac, I., et al (1970). Diminished

bile acid pool size in patients with gall-stones. Gastroenterology,
59, 165-173.

'rhistle, J. L., and Schoenfield, L. J. (1971). Induced alterations in
composition of bile in persons having cholelithiasis. Gastro-
enterology, 61, 488-496.

3Danzinger, R. G., Hofmann, A. F., Schoenfield, L. J., et al (1972).
Dissolution ofcholesterol gallstones by chenodeoxycholic acid.
New Eng. J. Med.

Increased Bacterial Degradation of Bile Salts in
Cholecystectomized Subjects

E. W. POMARE AND K. W. HEATON (University of
Bristol Department of Medicine, Royal Infirmary,
Bristol) Little is known of the importance of the
gallbladder's storage function in man or of the
effects of cholecystectomy on bile salt metabolism.
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We have therefore studied the metabolism, com-
position, and kinetics of the bile salt pool, after
labelling it with taurocholate-24-14C, in nine
cholecystectomized women (aged 48-60) in com-
parison with seven matched controls.

Evidence of increased dehydroxylation of bile
salts was found. (1) There was a two-fold increase in
the rate of incorporation of the 14C label into
deoxycholates. (2) Deoxycholate comprised on
average 52 6% of the total bile salt pool compared
with 28 5 % in the controls (p < 0-01).

This increased rate of bile salt degradation was
also evidenced by a significantly shorter half-life of
taurocholate-24-14C (mean 0 97 days, control 1 48
days). The overall loss of radioactivity from the bile
was not accelerated, indicating efficient recirculation
of labelled metabolites. The calculated total bile
salt pool was smaller, but not significantly so,
whereas the chenodeoxycholate pool was markedly
Teduced (p < 0-01).

These data indicate that, in cholecystectomized
subjects, there is increased exposure of bile salts to
dehydroxylating intestinal bacteria, with consequent
alterations in the composition of the bile salt pool.

The Control of Bile Salt Synthesis in Man

T. S. LOW-BEER, E. W. POMARE, AND J. S. MORRIS
(University of Bristol, Department of Medicine,
Royal Infirmary, Bristol) Little is known about the
control of hepatic synthesis of bile salts in man. It is
presumed there is a negative feedback mechanism,
but direct evidence is scanty.
We have investigated bile acid synthesis control

by measuring the effect of taking small doses of
deoxycholic acid (150 mg daily in two normal
subjects, 100 mg in one) on the ratio of the three
principal bile acids.
Our results show no change in the ratio of trihy-

droxy to dihydroxy nor glycine to taurine conjugates,
but the contribution of chenodeoxycholate to the
total dihydroxy conjugates was markedly reduced
(subject E.W.P. 62 3% to 8-5%; T.S.L-B 60-6% to
15 9%; B.B. 56-7% to 38 3%).

Since chenodeoxycholate has a longer half-life
than cholate, these results are unlikely to result from
more rapid removal of chenodeoxycholate from the
bile salt pool. The deoxycholate administered is
much less than the average normal daily synthesis of
bile salt, and slightly less than the average daily
synthesis of bile salt, and slightly less than the
average daily synthesis of chenodeoxycholate alone.
Since the proportion of cholate remained unchanged
it is unlikely that the bile salt pool was significantly
expanded.

It is concluded that the bacterial metabolite
deoxycholate can exert a selective negative feedback
on the synthesis of chenodeoxycholate without
suppressing synthesis of cholate.

Jejunal Function in Dermatitis Herpetiformis and
Adult Coeliac Disease

J. P. KUMAR, D. B. A. SILK, M. L. CLARK, AND A. M.
DAWSON (From the Department of (Gastroenterology,
St. Bartholomew's Hospital, London) Reports at
the present time indicate that patients with adult
coeliac disease invariably exhibit secretion of water
and electrolytes in the jejunum (Fordtran et al, 1967;
Schmidt et al, 1969). As patients with dermatitis
herpetiformis have varying degrees of mucosal
change, a study was undertaken to show the inter-
relationship of the mucosal lesion with the absorptive
defect. Using a double-lumen perfusion technique
incorporating a proximal occlusive balloon (Sladen
and Dawson, 1970), the transport of water and
sodium from isotonic solutions of glucose and
bicarbonate was studied.

In patients with dermatitis herpetiformis and adult
coeliac disease with subtotal villous atrophy both
secretion and absorption of water and sodium was
seen. Of these patients two out of five with adult
coeliac disease and three out of 10 with dermatitis
herpetiformis showed decreased glucose absorption;
on the other hand bicarbonate absorption was
impaired in five out of seven patients with adult
coeliac disease and eight out of 10 with dermatitis
herpetiformis. Glucose, bicarbonate, and water
absorption was also impaired in dermatitis herpeti-
formis patients both with partial villous atrophy and
with apparently normal biopsies.

In conclusion the presence of subtotal villous
atrophy in both conditions is not invariably associ-
ated with a secretory state of the jejunum. Further-
more bicarbonate absorption is a more sensitive
index than glucose absorption in assessing jejunal
function. The morphology of a single biopsy of the
jejunum does not correlate with its functional
capacity.
References

Fordtran, J. S., Rector, F. C., Ward Locklear, T., and Ewton, M. F.,
(1967). J. clin. Invest., 46, 287-298.

Schmidt,W. C., Phillip, S. F., and Summerskill, W. H. J. (1969). J. lab.
clin. Med., 73, 772-783.

Sladen, G. E., and Dawson, A. M. (1970). Gut, 947-954.

Examination of the Whole Colon with the Fiberoptic
Colonoscope

C. WILLIAMS AND T. MUTO (From St. Mark's
Hospital, London) (Introduced by J. E. Lennard-
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Jones) During examination of the intact colon with
the Olympus CF LB 185 cm colonoscope it has
proved possible to reach the caecum or terminal
ileum in 47 out of 50 cases (94 %/). Careful bowel
preparation, heavy sedation, and some x-ray
screening were necessary for the procedure but it was
well tolerated by all patients with no morbidity. The
average time taken to the caecum was 40 minutes
(range five to 120 minutes).

Fifteen patients were examined because of rectal
bleeding unexplained by double-contrast barium
enema and a lesion was found in five (carcinoma 2,
polyps 2, colitis 1). Of 28 patients with an uncertain
finding radiologically, 12 proved to have a normal
colon, in nine the presence of a polyp was confirmed,
and in seven an additional lesion was found. The
result of colonoscopy made laparotomy unnecessary
in 10 patients and in four patients an unsuspected
carcinoma was diagnosed.

After experience with both 70 cm and 185 cm
colonoscopes we have found the longer instrument
equally convenient for examination of the distal
colon and of patients with ileo-rectal anastomosis,
ileostomy, or colostomy. The versatility of the
185 cm colonoscope suggests that it is the instrument
of choice for most centres.

Azathioprine in Ulcerative Colitis

D. P. JEWELL AND S. C. TRUELOVE (From the Nuffield
Department of Clinical Medicine, Radcliffe Infirmary,
Oxford) This is an interim report on a controlled
trial of azathioprine as maintenance therapy in
ulcerative colitis. It deals with the first 40 patients to
have completed the one-year trial period.

Patients with classical ulcerative colitis are
admitted to the trial in an acute attack, which is
treated by a standard course of corticosteroids, and
they are simultaneously assigned at random to
treatment with real or dummy azathioprine tablets,
using a stratified design. The effect of treatment is
assessed on the number of relapses occurring during
the one-year trial period, supplemented by the results
of serial sigmoidoscopic examinations.
The patients who received azathioprine ran a more

favourable course than the patients who received
dummy tablets. After the attack which brought them
into the trial had been treated, 11 of the 20 patients
on azathioprine therapy were symptom-free through-
out the rest of the trial period, compared with only
five out of 20 in the control group. The three patients
who were classed as failures were all in the control
group. Assessment of the sigmoidoscopic and histo-
logical responses also favoured azathioprine. The
results are on the borderline of statistical signifi-
cance.

Production of Ischaemic Colitis Experimentally in the
Dog by Vasoconstriction and Hypotensive Techniques

J. G. W. MAITHEWS AND T. G. PARKS (From the
Department of Surgery, Institute of Clinical Science,
Grosvenor Road, Belfast, N. Ireland) In clinical
practice cases of spontaneous ischaemic colitis are
encountered in which it is impossible to demonstrate
occlusion in the arterial blood supply of the colon.
In some of these instances, other aetiological factors
causing alterations in the haemodynamics, with
resultant low blood flow states, may have been
present.
Twenty dogs were used in the present studies and

experiments were designed (1) to compare the effects
of gradual arterial narrowing with the effects of acute
arterial ligation; (2) to investigate the role of con-
trolled hypotension with and without mechanical
vascular constriction in the genesis of ischaemic
colitis; and (3) to study the pathological changes
during the developmental and resolution phases,
following varying periods of measured ischaemia.

It was shown that when both the middle colic and
inferior mesenteric arteries were gradually narrowed
and eventually occluded using Ameroid casein
plastic, ischaemic colitis rarely occurred. However, if
the mesenteric blood flow was subsequently lowered
using hypotensive drugs or venesection of 25% to
40% of the blood volume, then marked ischaemic
changes in the colon could be precipitated. Repeated
sigmoidoscopy and barium enema were used to study
the course of the disease and post-mortem examin-
ations were performed at varying intervals after the
onset of induced ischaemia. Microscopic and macro-
scopic appearances were correlated with the sympto-
matic, radiological, and sigmoidoscopic findings.

Gastric Effects of Cycloheximide

F. D. HENMAN* (From the Department of Pharma-
cology & Therapeutics, University of Dundee)
(Introduced by K. G. Wormsley) Gastric secretion
stimulated by insulin, histamine, or a depot prepar-
ation of pentagastrin, in four-hour gastric dual
ligated rats, was dramatically reduced by 50 mg/kg
i.p. cycloheximide. The volume of insulin-stimulated
secretion was reduced by 94% whereas that stimu-
lated with histamine or pentagastrin was reduced by
68% and 61 % respectively. Cycloheximide reduced
the concentration of total acid. All these effects were
highly significant and agree with the findings of
Yeh and Shils (1969)1. However, pepsin concen-
tration was not significantly reduced. Cycloheximide
also prevented the pentagastrin-induced increase in
the specific histidine decarboxylase activity of rat
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antral and fundic mucosa as reported by Snyder and
Epps (1968)2.
When cycloheximide and pentagastrin were

administered four hours before operation to rats
subsequently stimulated with pentagastrin peptic
output was not reduced significantly. However, the
volume, Na+, and K+ concentrations were increased
as compared to the control group.
No evidence of increased back diffusion of acid

or sodium was found in cycloheximide-treated rats
when an infusate of known composition was placed in
the stomachs of unstimulated gastricdual ligated rats.

It is concluded that protein synthesis is involved
in the gastric secretion of acid.
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A Double Blind Trial of Carbenoxolone Sodium
(Duogastrone) in Duodenal Ulcer Therapy with
Endoscopic Diagnosis and Follow Up

P. BROWN, P. R. SALMON, T. HTUT, AND A. E. READ
(From the Departmenit of Medicine, Royal Infirmary,
Bristol) A high-dose, double-blind placebo-con-
trolled study of carbenoxolone sodium (Duogastrone)
was performed in 31 patients with an endoscopically
visible duodenal ulcer. Radiology failed to demon-
strate an ulcer crater in 11 cases. Patients were
randomly allocated a 12-week course of treatment
with carbenoxolone sodium 300 mg daily, or with
identical placebo capsules. Treatment was assessed
symptomatically and by endoscopy throughout the
trial. Ulcer size was determined by reference to
anatomical landmarks or by calibration with
endoscopy forceps.

Evidence of ulcer healing was found by four weeks
in 81 % of patients treated with carbenoxolone
compared with 30% of patients on placebo
(P < 0 01). However, on completion of the trial,
there was no significant difference between the two
groups, and in three patients on carbenoxolone,
whose ulcers had initially healed, there was a recur-
rence of ulceration.

Symptomatic improvement was noted at two to
four weeks by 80% of patients on carbenoxolone
compared with 54% on placebo (P > 0 05), and at
12 weeks by 86% and 75% respectively. There was
no correlation in either group between endoscopic
evidence of healing and symptomatic improvement.
We have shown that a high dose of carbenoxolone

increases early healing of duodenal ulcers, but has no
effect on the rate of healing over a longer period.
Endoscopic examination increases the accuracy of
diagnosis and follow up of duodenal ulcers, but our
findings suggest that there is a poor relationship
between visible evidence of ulcer healing and
severity of symptoms.

Cell-mediated Mechanisms in Adult Coeliac Disease

G. E. T. HOLMES, P. ASQUITHI, AND W. T. COOKE (From
the General Hospital, Birmingham, and Department
ofExperimental Pathology, University ofBirmingham,
Birmingham) Cell-mediated responses both to
phytohaemagglutinin and to gluten have been
determined by in vitro stimulation of peripheral
blood lymphocytes from patients with adult coeliac
disease and from normal controls. Stimulation was
assessed by DNA synthesis measured by the uptake
of tritiated thymidine by these cells. Serum crossover
experiments have been done in order to identify the
presence of any serum factors.

Thirty-three per cent of the lymphocytes from
patients on a gluten-free diet responded to gluten,
whereas none in the normal diet group or the normal
control group did so.

In unstimulated cultures, performed in normal
pooled serum, lymphocytes from patients with adult
coeliac disease incorporate thymidine less well than
normal lymphocytes. The uptake is improved by
culturing the coeliac lymphocytes in their own
serum, but it remains below normal. When cultured
in a pool of normal serum, lymphocytes from coeliac
patients show a decreased response to PHA as
compared with normal lymphocytes, but the response
of the coeliac lymphocytes is improved by culturing
in their own serum although under these circum-
stances a longer period in culture is necessary to
achieve maximal stimulation by PHA.
These results suggest a primary defect in coeliac

lymphocytes which might be relevant to the increased
incidence of lymphoma seen in this condition. In
addition the response to gluten suggests a cell-
mediated reaction to this substance, which if it
occurs at an intestinal mucosal level may be impor-
tant in the pathogenesis of the condition.

An Immunological Study of Adult Coeliac Disease

WILLIAM DOE, K. HENRY, L. HOLT, AND C. C. BOOTH
(From the Intestinal Malabsorption Group, Depart-
ment of Medicine, and Department of Morbid
Anatomy, Royal Postgraduate Medical School,
London) Three patients with adult coeliac
disease who had been taking a strict gluten-free diet
for at least two years and whose jejunal morphology
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had returned to normal or near normal were given a
single gluten challenge intraduodenally using 30 g of
gluten (British Drug Houses). Sequential studies of
serum, plasma, and jejunal mucosa were carried out
over a 48-hour period to determine whether com-
plement activation was involved in the pathogenesis
of the jejunal mucosal'damage. Serum haemolytic
complement levels (CH5O) and plasma levels of the
third component ofcomplement (C3) were estimated.
Crossed immunoelectrophoresis was used to detect
breakdown products of C3 appearing in the serum.
The jejunal mucosa was biopsied at 0, 4, 12, 24, and
48 hours after the gluten challenge and the tissue
studied by light and electron microscopy. Immuno-
fluorescence using fluorescinated specific antisera
to C3, fibrinogen, and all three major immuno-

globulin classes was also carried out. Spontaneous
DNA uptake, lymphocyte transformation using
phytohaemagglutinin, and mixed lymphocyte re-
actions were performed at regular intervals after
gluten challenge.

Significant decreases in CH5O and C3 levels
occurred in all three patients following gluten
challenge. These findings coincided with marked
hyperaemia, cellular infiltration of the jejunal
mucosa, and swelling of the endothelial cells of
lamina propria capillaries as viewed by light and
electron microscopy.

Results suggest that complement activation by an
antigen antibody reaction, possibly of the Arthus
type, plays a significant part in the pathogenesis of
jejunal mucosal damage, in adult coeliac disease.
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