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Gastroenterological Society of Australia
The eleventh annual general meeting and scientific session
of the Gastroenterological Society of Australia was held
in Brisbane on 26-27 May 1969. The following office
bearers were appointed for the next two years: President,
Professor C. R. B. Blackburn (Sydney); President Elect,
Dr A. Kerr Grant (Adelaide); Immediate Past President,
Dr P. J. Parsons (Melbourne); Honorary Secretary, Dr
N. D. Gallagher (Sydney); Honorary Treasurer, Dr L. W.
Powell (Brisbane).
Mr E. S. R. Hughes, Professor R. A. Joske, Professor

D. W. Piper, and Dr A. P. Skyring were elected
to Council.
The following are abstracts of the papers presented.

EFFECT OF ASPIRIN UPON GASTROINTESTINAL BLOOD LOSS
IN PERNICIOUS ANAEMIA

D. J. B. ST JOHN AND F. T. MCDERMOTT In most normal
subjects there is an increase in gastrointestinal blood loss
after the oral administration of aspirin. Investigations
have been undertaken in patients with proven achlorhydria
to determine whether an increase in blood loss can occur
without the secretion of hydrochloric acid by the stomach.

Gastrointestinal blood loss was measured by the
radiochromium technique in 15 patients with Addisonian
pernicious anaemia and in 15 control subjects. In the
patients with pernicious anaemia the mean basal blood
loss was 0.4 ml/day. Oral administration of plain aspirin
caused a highly significant increase in blood loss
(p <0.001). In the control group, increases in blood loss
extended from the values obtained in pernicious anaemia
to higher levels.
The significance of increased blood loss after aspirin in

patients unable to secrete hydrochloric acid was discussed.

GASTROSCOPY-EXPERIENCE OF 1,500 EXAMINATIONS

Fifteen hundred gastroscopies performed since 1961,
1,237 by conventional gastroscopes and 263 by fibre-
scopes, were reviewed.
The patients' ages ranged from 8 to 86 years. Some had

repeated examinations; the figures below refer to numbers
of examinations except where stated as referring to
individual cases.
The findings were as follows: gastric ulcer body, 390;

gastric ulcer pylorus and antrum, 97; anastomotic ulcers,
27; primary carcinoma, 88; secondary carcinoma, two
(cases); benign tumour, 10 cases; Mallory-Weiss tears,
21 cases; Bezoar, one case; gastric diverticulum, two cases;
gastritis, 19 cases; leiomyoma, two cases; leiomyo-
sarcoma, one case; moniliasis, seven cases; reticulosis,
three cases; and suture in the stomach, three cases.
The instrument obstructed at the cardia in 35 cases; in

19 this proved to be due to carcinoma of the oesophagus
or cardia sometimes not previously determined by
radiography or oesophagoscopy. The only morbidity was
a case of pneumonia thought to be due to aspiration.

The procedure was most useful in acute bleeding,
progress observations of chronic gastric ulcers, and
establishing the diagnosis ofpyloric lesions. Gastric biopsy
with an ACMI fibrescope was unsatisfactory. Gastro-
photography was used with the GTF-A instrument to
record findings. Fibroscopy appears less formidable than
conventional gastroscopy, particularly because the
patient's posture can be varied. This and the controlled
flexion of the GTF-A instrument allows inspection of a
large area of the stomach.

A RADIOIMMUNOASSAY FOR GASTRIN IN HUMAN SERUM

J. D. YOUNG, L. LAZARUS, D. J. CHISHOLM, AND D. BYRNES
Study of the secretion of gastrin in humans has not been
possible until now because of the lack of a suitable assay.
A radioimmunoassay system has been set up for the
measurement of gastrin in human serum. The assay is
capable of measuring gastrin in fasting serum and requires
only 1 ml of serum and is thus suitable for serial assays
after various stimuli.
The assay utilizes antiserum to pentagastrin prepared

in chickens and 13'iodine-labelled synthetic gastrin I. The
results are reported in mug/ml of the synthetic gastrin I.
The assay is specific with no cross reaction with

insulin, glucagon, or secretin. Serially diluted human
serum has a parallel dose response with synthetic gastrin I.
Cross reaction with pancreozymin cholecystokinin is
detected at supraphysiological concentrations and this is
in accord with the concept that the C-terminal tetra-
peptides of pancreozymin and gastrin are identical.
The serum gastrin levels recorded in 19 fasting normal

adults were 0-1-1 1 m,tg/ml with a mean of 0.5 m,tg/ml.
A proven case of the Zollinger-Ellison syndrome had a
fasting serum level of 124mgg/ml. A small group of seven
patients with duodenal ulcers had fasting levels of 0.4 to
3-6 m gg/ml with a mean of 1.9 mgg/ml.

POTENTIATION OF ACID OUTPUT IN RESPONSE TO DISTENSION

ALLAN R. COOK AND GRAEME KERR The calculated
maximal acid response has not been achieved previously
by experiment in man. Studies of acid output in response
to distension, intravenous histamine, intravenous penta-
peptide, and distension plus pentapeptide were made in
seven healthy subjects. Water test meals (375 ml, 750 ml,
1,500 ml) containing glucose (50 g/l) and phenol red were
used to distend the stomach. Histamine acid phosphate
(40 pg/kg/hr) and pentapeptide (2 ,pg/kg/hr and
6 gug/kg/ hr) were infused intravenously for 75 minutes on
separate days. In other studies, a 750ml test meal was
given 45 minutes after the start of the pentapeptide
infusion and aspirated 30 minutes later.
Acid output in response to 750 ml was greater than

that in response to 375 ml (p < 001) but not significantly
different from that in response to 1,500 ml (p > 0.1). Acid
output (mean + SEM in m-equiv/30 minutes) in response
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to 6 ,g/kg/hr of pentapeptide (17-3 ± 1-2) was not
significantly different from that in response to histamine
(183 ± 1.6). Acid output in response to distension plus
pentapeptide (2 and 6 gg/kg/hr) was significantly greater
than with pentapeptide alone (25-7 ± 2-7, P < 0-02;
25.3 ± 1P9; p< 0.001) respectively.
These studies indicate potentiation of pentapeptide-

stimulated acid output by distension and also that the
calculated maximal acid response can be achieved
experimentally.

Distension plus pentapeptide would appear to be a
maximal response.

ISOLATION AND PARTIAL CHARACTERIZATION OF THE
IRON-BINDING COMPONENT IN HUMAN GASTRIC JUICE

Z. RUDZKI AND D. J. DELLER Human gastric juice has
been shown to contain a component of high molecular
weight (gastroferrin) which has the ability to bind iron.
Clinical studies have suggested a role for this substance
in the absorption of iron from the small intestine and in
disorders of iron metabolism. The present paper describes
experiments aimed at isolating and characterizing the iron-
binding substance in human gastric juice. The initial step
involved the precipitation of acid mucopolysaccharides
with 1 % cetylpyridinium chloride. The supernatant was
dialysed to remove the cetylpyridinium chloride and then
2 volumes of cold acetone were added to the dialysate.
The precipitate was then applied to a Sephadex G200
column and the totally excluded fraction was further
purified on DEAE cellulose. The resultant product
(gastroferrin) was shown to be homogeneous on ultra-
centrifugation and yielded a single band on polyacryla-
mide gel electrophoresis. Preliminary characterization
showed it to be a neutral glycoprotein consisting of
approximately 90% carbohydrate and 10% protein. It is
resistant to degradation by heat (1000 for 30 minutes) and
also to the proteolytic enzymes pepsin, trypsin, and
protease. Although gastroferrin appears to be homo-
geneous, the preparation has blood group activity as well
as the ability to bind iron. Plant haemagglutinins which
precipitate blood group substances also precipitate iron-
binding activity. An attempt is being made to establish
whether th_. two activities reside in one molecule or not.
The effect of gastroferrin on iron absorption in rats was
presented.

PRECOCIOUS DEVELOPMENT OF INTESTINAL-DISACCHARI-
DASES IN RATS TREATED WITH CORTISONE: THE EFFECT OF

ACTINOMYCIN D

N. D. GALLAGHER AND P. J. MEARRICK Alpha-disacchari-
dase activity in the small intestine of the rat increases
rapidly from the 16th day of life reaching a maximum at
the end of the third week. Enzyme development during
this period is influenced by the adrenal cortex since
hydrocortisone produces a precocious rise in jejunal
invertase and adrenalectomy delays the increase which
occurs at the time of weaning.
We have examined the effect of actinomycin D on the

development of the intestinal a-disaccharidases, invertase
(sucrose glucohydrolase), isomaltase (isomaltose gluco-

hydrolase), maltase (maltose glucohydrolase), and
trehalase (trehalose glucohydrolase). Treatment of 8 to
10-day-old rats with this drug, which inhibits protein
synthesis, prevented the increase in enzyme activity which
occurred within 48 hours of cortisone injection. Similar
results were obtained with intestinal alkaline phosphatase,
whereas neither cortisone nor cortisone and actinomycin
D affected the activity of a ,-disaccharidase, lactase
(lactose glucohydrolase).
These results indicate that cortisone, in addition to

influencing the morphological development of the
intestinal epithelium (Clark, 1959, J. Biophys. biochem.
Cytol., 5, 41), promotes new enzyme synthesis.

SERUM ALKALINE PHOSPHATASE IN ADULT COELIAC DISEASE

0. D. HARRIS, M. WARNER, AND W. T. COOKE The serum
alkaline phosphatase of patients with adult coeliac disease
has been investigated to assess the extent of intestinal
isoenzyme contribution to the total serum alkaline
phosphatase and the significance of a raised total level
of alkaline phosphatase in the serum.
The total alkaline phosphatase was determined in 118

patients with biopsy-proven adult coeliac disease. The
assessment of the contribution by the intestinal isoenzyme
was by direct (cellulose acetate electrophoresis) and
indirect methods; also, other possible causes of a raised
alkaline phosphatase were carefully excluded. All patients
had their blood group status determined; a random
sample of 20 patients had serum isoenzymes of alkaline-
phosphatase and secretor status estimated; 66 patients
had serum 5-nucleotidase levels estimated, and in 11
patients the inhibitory effect of L-phenyl-alanine on
serum alkaline phosphatase was also estimated. All
patients with elevated serum alkaline phosphatase levels
were investigated for liver disease(liverfunction tests, BSP)
and bone disease (radiology, biopsy, hydroxyprolines
etc).
Of the 118 patients, 65 had osteomalacia and 41 of

these also had osteoporosis.
The investigations demonstrated that an elevated serum

alkaline phosphatase level in patients with adult coeliac
disease is a reliable index of the presence of osteomalacia.
Also, there was no excessive contribution by the in-
testinal isoenzyme to the total serum alkaline phosphatase
in the patients studied.

ILEOCAECAL CARCINOMA AND THE COELIAC SYNDROME

W. B. HENNESSY AND M. RALSTON There is good evidence
that malignancy of the gastrointestinal tract, either
lymphoma or carcinoma, can occur as a complication of
adult coeliac disease. It has been suggested also that a flat
intestinal biopsy and intestinal malabsorption can be a
sequel of malignancy, occurring not only in the gastro-
intestinal tract but in various other situations.
The purpose of this paper was to present a patient who

was diagnosed initially as a case of adult coeliac disease,
and who subsequently was found to have a carcinoma of
the ileocaecal region. The possibility of malignancy was
considered early in this patient's illness but the diagnosis
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was delayed by an apparently good response to a gluten-
free diet.

Before resection of the carcinoma there was evidence
of malabsorption and a peroral intestinal biopsy showed
complete absence of villi, but after treatment with a
gluten-free diet, follow-up absorption studies and jejunal
biopsy reverted to normal. After the operation the patient
found she could tolerate a normal diet and a further
intestinal biopsy showed only minor abnormalities.

It is too early to saywhether the final diagnosis is adult
coeliac disease or coeliac syndrome secondary to ileo-
caecal carcinoma, for the available evidence could support
either point of view. The current literature on the associa-
tion of malignancy and adult coeliac disease was sum-
marized.

Giardia lamblia INFESTATION: A REPORT OF FIVE ADULT
CASES

M. H. ALP AND I. G. HISLOP Little is known about the
action of the parasite Giardia lamblia on the human
gastrointestinal tract. The incidence of infestation in
children in Australia has been estimated at 20 to 30%,
but the rate of infestation in adults is unknown.
During 1968, we investigated five patients in whom

Giardia lamblia was found on duodenal aspiration. In
only one of these could the parasite be identified on
faecal examination.
Three of these patients suffered from malabsorption.

Investigations revealed a defect in intestinal absorption.
Radiological investigations were diagnostic of the
infestation. Small intestine biopsy in two cases showed
severe mucosal changes but invasion of the mucosa by
the organism could not be identified. No coexisting
gastrointestinal defect could be found.
Treatment with mepacrine resulted in complete

eradication of the organism in four of five cases, the fifth
responding to metronidazole. In all three cases with
previously demonstrated steatorrhoea, all changes were
reversible within a period of four weeks of treatment.

A COMPARATIVE STUDY OF ULCERATIVE COLITIS AND
CROHN'S DISEASE IN CLEVELAND, OHIO, AND IN MELBOURNE

A. M. CUTHBERTSON AND E. S. R. HUGHES Nearly 70% of
151 patients coming to colectomy for primary inflamma-
tory disease at the Cleveland clinic suffered from Crohn's
disease. The remaining 30% have been diagnosed as
chronic ulcerative colitis.

Using the same criteria for pathological classification,
it was found that only 15% of a similarly selected group
of 156 Melbourne patients were suffering from Crohn's
disease, chronic ulcerative colitis making up 85% of this
series.

Further study of the comparative incidence of these
conditions in different centres might provide valuable
information concerning the aetiology of one or both
diseases.

It is proposed that a register of primary inflammatory
disease in Australia be set up to study: (1) any change in
the incidence of Crohn's disease during the next five to
10 years; (2) any correlation of the distribution of these

diseases with environmental factors; and (3) the pros-
pective risk of carcinoma developing in ulcerative colitis.

NATURE OF STRICTURES IN CHRONIC ULCERATIVE COLITIS

S. J. M. GOULSTON AND V. J. MCGOVERN The purpose of this
study was to determine the nature of stricture formation
in chronic ulcerative colitis.

Material for study consisted of 19 specimens of colon
resected for chronic ulcerative colitis in which there were
stenotic segments. The various layers of the gut wall of the
stenotic and adjacent non-stenotic segments were
measured. Similar measurements were made in 20
additional specimens resected for chronic ulcerative
colitis but in which there were no strictures.

Furthermore, measurements were made in 12 specimens
of 'normal' sigmoid colons resected for carcinoma.
The median measurements of the thicknesses of the

various coats of the gut wall in each group were compared.
The important differences were found in the thicknesses
of the muscularis mucosa, the differences between the
medians in the normal and strictured areas being in the
ratio of 1 to 40. Measurements of the contracted inner
circular muscle and the submucosal thicknesses in each
group were essentially the same.

It is concluded that the great increase in thickness of
the muscularis mucosae is the key to the nature of these
strictures in contrast to the fibrosis in the strictures of
Crohn's disease. In view of this, ulcerative colitis strictures
should be potentially reversible.

ILEORECTAL ANASTOMOSIS FOR ULCERATIVE COLITIS:
TECHNIQUE AND EARLY RESULTS

E. S. R. HUGHES A total of 107 patients with ulcerative
colitis were subjected to ileorectal anastomosis. Most
were treated by a one-stage operation (43 cases). A
number had a preliminary ileostomy and colectomy, and
after a variable period, ileorectal anastomosis (34 cases).
A series of 19 patients was treated by the Aylett method.
Miscellaneous procedures accounted for the remainder.
Complications were infrequent. There were four post-
operative deaths, two sudden in the second week, one
from peritoneal sepsis, and another from septicaemia. So
far there have been five remote deaths, two from car-
cinoma, two from small bowel obstruction, and one from
possible steroid shock.

AN OBJECTIVE VIEW OF THE LATE RESULTS AFTER ILEO-
RECTAL ANASTOMOSIS FOR ULCERATIVE COLITIS

J. MCK. WATTS Eighty-one patients who had colectomy
and ileorectal anastomosis for colitis between one and
13 years previously were studied. Assessment of the final
result by interview and sigmoidoscopy was made by an
observer who had no previous association with the
patient's treatment.
The failure rate was high in the first postoperative

year, 10% for all patients, and 13% for those patients
with active rectal disease at the time of operation.
Failures after the first year were infrequent.
Of the 81 patients, 12 required conversion to ileostomy
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and five were regarded as unsatisfactory. A further 23
patients were satisfactory but the interviewer had some
reservations about the result and 41 patients were
assessed as completely satisfactory.

Rectal biopsy in 48 patients demonstrated possible
premalignant changes in 14. In 23 patients there were
metaplastic villous changes in the rectal mucosa. Cancer
of the rectum was not seen.
Of the 69 patients with an ileorectal anastomosis at

the time of interview, only one stated that he would prefer
an ileostomy, despite a high incidence of frequent stools,
faecal incontinence, precipitancy, and blood in the
motions.

Despite a high early failure rate, ileorectal anastomosis
appears to have a definite place in colitis surgery, even if
the rectum is involved in the disease. Final evaluation of
this operation must await long-term studies on the
incidence of cancer in the rectal stump.

PANCREATITIS ASSOCIATED WITH HYPERPARATHYROIDISM

C. BATTERSBY, J. WINCH, AND W. BURNETT Pancreatitis
occurs in 7 to 10% of cases of hyperparathyroidism. A
report is presented of the case of a 54-year-old male
patient who was found to havehyperparathyroidism when
the serum calcium estimated on his adimssion with acute
pancreatitis was elevated at 12-3 mg %. Two parathyroid
adenomas,3 x 1-2 x 1-2 cm and 6 x 2 x 4cm, were
subsequently removed with relief of abdominal symptoms
and a return of the serum calcium to the normal range.
The literature is briefly reviewed and it is concluded that
emergency exploration of the neck is seldom necessary
even with severe pancreatitis, that pancreatitis seldom
recurs once the hyperparathyroidism is controlled, but
that renal function is usually impaired, and a number of
patients succumb from renal failure in the follow-up
period.

INDUCTION OF ALCOHOL DEHYDROGENASE IN THE RAT

S. P. MISTILIS AND A. BIRCHALi, Alcohol is metabolized
at an accelerated rate in humans and animals following
prolonged alcohol ingestion and alcoholics are known
to have an increased 'tolerance' to alcohol. This could be
due to increased activity of alcohol dehydrogenase (zinc-
containing NAD-dependent enzyme which converts
alcohol to acetaldehyde) or to breakdown of alcohol by
altemative pathways.

Experiments were designed to determine if alcohol
dehydrogenase could be 'induced' in the liver and gastro-
intestinal tract by its substrate ethanol. Alcohol was
given orally to rats in doses calculated to avoid tissue
injury, enzyme activity was assayed in homogenates, and
specific activity was expressed as ,t moles DPNH formed/
hour/mg of protein.

In 13 controls, levels of alcohol dehydrogenase in liver,
stomach, and small intestine were 0.36, 0 74, and 0-20
respectively. In 32 animals given 1 gram of alcohol,
there was a twofold increase in ADH in these three organs
as early as four hours and was sustained for 72 hours.
Alcohol given daily for 14 days (10 animals) also produced

a twofold increase in alcohol dehydrogenase in all three
organs. Induction of alcohol dehydrogenase was associ-
ated with increase lactic dehydrogenase indicating that
alcohol was being metabolized more effectively. Inhibitors
of protein synthesis (Actinomycin D and Cycloheximide)
prevented increases in alcohol dehydrogenase in nine
alcohol-treated animals.

This study clearly shows that alcohol dehydrogenase can
be induced by its substrate and this could explain
increased rates of ethanol metabolism in animals and
humans given alcohol for prolonged periods. These
results also show that ADH is normally present not only
in liver but also in stomach and small intestine and these
organs can metabolize alcohol to a significant degree.

ETHANOL ABSORPTION AND EMPTYING FROM THE STOMACH

A. R. COOKE AND A. BIRCHALL The metabolic effects of
ethanol have been studied extensively, but little is known
of its absorption or emptying by the stomach. Studies
were made of absorption of ethanol from the stomach
using test meals (350 ml) containing phenol red and
ethanol instilled in the stomachs of seven healthy subjects.
Two types of studies were done. In one emptying was
delayed artificially by glucose (100 g/l) and four different
concentrations of ethanol (0.79 g%, 1.51 g %, 2-93 g%,
and 5-58 g%) were used. Gastric contents were aspirated
at 30 minutes and samples estimated for phenol red and
ethanol concentration. In the other study emptying was
allowed to proceed normally and gastric contents were
aspirated at different intervals on different days. Ethanol
in a concentration of 6g% was used in this study.
Emptying was compared to water meals of the same
volume containing no ethanol.

In the studies in which emptying was delayed arti-
ficially, the amount of ethanol absorbed by the stomach
was found to be related linearly to the concentration of
ethanol ingested (r = 095, p < 0001). The amount
absorbed expressed as a percentage of ingested dose was
found to be constant (mean 28.3 %). In the studies of
gastric emptying of ethanol no significant difference was
found between test meals containing ethanol and those
containing water only. Emptying was almost complete
by 30 minutes. Absorption of ethanol was found to be
related to time so that approximately 1% of ingested
dose was absorbed per minute. This figure was similar to
that found when emptying was delayed.
These studies indicate that the stomach is a significant

site of ethanol absorption whether emptying is delayed
or not.

FAMILIAL ACTIVE CHRONIC HEPATITIS

R. A. JOSKE AND B. H. LAURENCE This paper presents the
study of a kindred which included three members in two
generations with active chronic hepatitis confirmed by
clinical, immunological, serological, and histological
evidence. Two other members had clinical and bio-
chemical evidence of the disease, and two others, one in
the third generation, had abnormal immunological
findings.
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HALOTHANE HEPATOTOXICITY: A REPORT OF SIX CASES
RECEIVING RADIUM THERAPY FOR CARCINOMA OF THE

CERVIX

M. HUGHES AND L. W. POWELL Six cases are described of
severe acute hepatocellular jaundice seen at the Royal
Brisbane Hospital between March 1964 and October
1966 in women who had received multiple halothane
anaesthetics at short intervals for radium treatment of
carcinoma of the cervix uteri. In all six cases an otherwise
unexplained fever developed six to seven days after the
first or second halothane anaesthetic and bilirubinuria
occurred consistently with the fever. The most severe
cases, resulting in hepatic coma and death, occurred in
two patients in whom fever and bilirubinuria had followed
previous halothane administration and a further halo-
thane anaesthetic was given after a short interval.
The treatment of cervical carcinoma has not changed

significantly in this centre for the past 12 years except for
the introduction of halothane as the anaesthetic of
choice in 1961. There is no record of jaundice occurring
in a patient undergoing treatment for cervical carcinoma
in this centre before 1964, and since October 1966, when
the use of this anaesthetic for radium insertions was
stopped, no patient has suffered from hepatocellular
jaundice. There was no epidemic of viral hepatitis in
Queensland during the years 1964 to 1966 and in none
of the affected patients was there a history of contact
with jaundice before admission. Furthermore, there were
no other patients in the same wards with hepatocellular
jaundice at this time.

It is considered that the circumstantial evidence
implicating halothane as the cause of acute hepatocellular
jaundice in these six patients is substantial.

ABNORMALITY OF LIVER FUNCTION IN PORPHYRIA CUTANEA
TARDA SYMPTOMATICA

P. WILKINSON AND J. G. RANKIN The metabolic defects
underlying porphyria cutanea tarda (PCT) symptomatica
have not been elucidated; nor is the relationship
between this disease and hepatic malfunction understood.
However, abnormal bromsulphthalein retention, dis-
proportionate to the clinical or histological evidence of
liver disease, has been reported.
For this reason, bromsulphthalein metabolism has been

studied in patients with porphyria cutanea tarda using a
double infusion technique which measures the capacity
of the liver to take up and store the dye (S/bromsulph-
thalein) and to excrete it into the bile (Tm/bromsulph-
thalein).
A marked defect of S/bromsulphthalein has been found

in patients with porphyria cutanea tarda. This defect
resembles that found in patients with acute alcoholic liver
disease. It occurs, however, without ingestion of alcohol,
and it persists when the porphyria remits clinically.

It is suggested that in patients with porphyria cutanea
tarda, hepatic uptake of porphyrins as well as of brom-
sulphthalein is deficient, and that this metabolic defect
may be one of the factors, though not the only one, in the
causation of this disorder.

EXTRACORPOREAL LIVER PERFUSION AND HEPATIC ASSIST
IN THE BOVINE CALF

C. BATTERSBY, J. WINCH, G. BALDERSON, AND W. BURNETT
The object of these experiments was to evaluate the calf
as a potential liver donor for extracorporeal perfusion and
hepatic assist, and also to investigate the immunological
consequences to a normal calf when its circulation was
used to perfuse a pig liver.
Hepatectomy was performed in the calf, after in situ

cooling through the umbilical vein with cold Hartmann's
solution in order to lessen warm anoxia time. The liver
was then perfused with homologous heparinized blood
by means of an extracorporeal circuit including a disc
oxygenator. The preparation was found to produce bile
readily and to clear loading doses of bromsulphthalein,
ammonium citrate, and bilirubin. Calves were also
found to be easier to handle and anaesthetize than pigs.

Six calves were studied after an experimental hepatic
assist to ascertain how long porcine protein remained in
their circulations and whether antibodies or hyper-
sensitivity would develop. In four of these animals
porcine protein was demonstrable for up to 14 days after
the experiment, but neither primary nor secondary anti-
body response could be demonstrated. Hypersensitivity
was not apparent after challenge with an intravenous
injection of a pig liver extract.

FACTORS CONCERNED IN THE PATHOGENESES OF GALL
STONES

J. WINCH, W. BURNETT, M. BANKS, AND B. CRANITCH The
present report is an analysis of the multiple factors which
it is generally agreed are concerned in the formation of
gallstones in man. The chemicalcomposition ofhepaticand
gall bladder bile has been studied in detail in a group of
patients who had formed cholesterol or mixed stones and
the biochemical composition of the bile has been com-
pared with normal. The proteins in bile were studied by
immunological qualitative methods and by gel electro-
phoresis. The bacteriology of 105 gallstones was also
studied by aerobic and anaerobic culture. The influence
of sex and parity, family history of gallstones or diabetes,
body weight, and the percentage of body weight as fat
have been studied in a large group of gallstone-forming
patients and a group of controls matched for age and sex.
The dietary habits of patients and controls were inves-
tigated extensively by a dietary survey and the resultant
data analysed bycomputer. Lipidfactors have been studiA
in particular by the comparison of serum levels of choles-
terol, triglyceride, and phospholipid in patients and
controls before and after a fatty meal. The absorption
of fats has been followed further by examining gastric
lipolysis both acid and enzymatic. Results confirm the
relevance of family history, sex, and parity to gallstone
formation. Gallstone-forming patients tend to be heavier
and fatter, while apparently consuming fewer calories
than controls. Some differences in a number of facets of
lipid metabolism have also been demonstrated. Infection
in the biliary tree in the earlier stages of gallstone
formation appears to be ofminimal importance. However,
a lithogenic tendency in hepatic bile has been demon-
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strated, suggesting that the key to any difference from
normal metabolism in gallstone-forming patients may lie
in altered metabolic pathways in the hepatic parenchymal
cell.

PRIMARY INTRAHEPATIC OBLITERATING CHOLANGITIS: A
POSSIBLE VARIANT OF 'SCLEROSING CHOLANGITIS

L. W. POWELL AND P. S. BHATHAL The occurrence of a
sclerosing cholangitis confined to the intrahepatic biliary
tree is described and, to our knowledge, is the second
fully documented case reported. The patient, a 64-year-old
man, had suffered from a relatively benign chronic
cholestatic jaundice for five years, recurrent angina
pectoris, and right heart failure. Relevant laboratory
investigations were: serum bilirubin 2.9 mg %, serum
alkaline phosphatase 205 K-A units %, serum glutamic
oxaloacetic transaminase 105 units, and serum cholesterol
277mg %. Two explorations of the biliary tree and
cholangiography had demonstrated a normal extra-
hepatic biliary tree. The striking histological feature is the
replacement of most interlobular ducts by thick fibrous
cords with complete obliteration of their lumina. Other
ducts show concentric periductal fibrosis. Points against
the diagnosis of primary biliary cirrhosis were the age
and sex of the patient, the normal serum cholesterol level,
and the absence of immunological disturbance.
We suggest that this case, together with the nine

histologically similar cases labelled in the literature as
hprimary biliary cirrhosis', may represent a subgroup of
sclerosing cholangitis in which only the intrahepatic
ducts are affected.

INTRAVITAL FLUORESCENCE MICROSCOPY STUDY OF BILE
DUCTULE PROLIFERATION IN GUINEA PIGS

P. S. BHATHAL AND G. S. CHRISTIE The architectural
organization of biliary canaliculi and small interlobular
bile ducts can be observed through a fluorescence
microscope by observing the secretion of uranin (sodium
fluorescein) by the liver of a living animal. This method,
supported by special histological techniques, was used
in studying bile ductule hyperplasia induced in guinea
pigs by feeding them a diet containing 0.2% alpha-naphth3 1
isothiocyanate.

It was possible to show that: (1) initially a focal
dilatation of the canaliculi occurred; (2) the ectatic
canaliculi, especially those at the periphery of the lobules,
became transformed into varicose tubular structures;
(3) three grades of modulation (metaplasia) of hepatocytes
into ductular epithelium occurred around the tubular
structures. The modulation started in the region of the
canals of Hering but progressively spread centrally
following the advancing ectasia; (4) at all stages the
lumina of the resulting tubular structures and ductules
were patent and were in continuity with the canalicular
and interlobular duct systems.

It was concluded that the increase of bile ductules
induced by alpha-naphthyl isothiccyanate in guinea pigs
occurred mainly by tubularization of hepatic laminae
and modulation of hepatocytes and that mitotic activity
of biliary epithelium played only a small initial role.

ABSORPTION OF BILIARY, CAERULOPLASMIN, AND IONIC
RADIOCOPPER IN NEONATAL RATS

S. P. MISTILIS AND P. T. MEARRICK Previous studies in
this laboratory in adult animals have clearly shown that
ionic copper is absorbed in jejunum, excreted in bile as a
large molecular weight non-dialysable copper protein
complex which is not reabsorbed but excreted, hence
preventing copper toxicity. By contrast total body
stores, distribution, and transport of copper in neonatal
humans and rats closely resembles findings in Wilson's
disease. Neonatal rats thus provide a unique opportunity
to study copper metabolism in a situation comparable to
copper toxicity in humans.
The absorption, distribution of biliary, caeruloplasmin,

and ionic copper was studied in 130 neonatal rats of
various ages. Radiocopper was given orally, animals
were sacrificed at 24 hours, and the activity in carcass,
bowel, liver was expressed as a percentage of the dose.
Depending on age, suckling rats absorbed between 60

and 100% of biliary and caeruloplasmin copper (both
prepared from adults) whereas weaned rats absorbed less
than 10%. In suckling rats uptake was ileal and not
jejunal. When suckling rats were given cortisone, the
percentage absorption and ileal uptake was markedly
reduced to values seen in weaned rats.

Ionic copper in suckling rats was also absorbed to the
same degree as biliary copper. In weaned rats the absorp-
tion was less and similar in degree to that of adult animals.

It appears that high body stores of copper in neonatal
suckling rats is due in part to almost total absorption of
ionic copper and enhanced enterohepatic circulation of
biliary copper. In contrast to adults and weaned rats,
biliary copper is not malabsorbed but is avidly taken up
by the ileum, probably by pinocytosis. Cortisone, which
blocks pinocytosis, reverses the situation in suckling rats
to that seen in weaned rats where endogenous steroid
secretion approaches adult levels.

EFFECT OF CORTISONE ON THE FAECAL EXCRETION OF
COPPER IN NEONATAL RATS: A NEW MODEL FOR THE

STUDY OF WILSON'S DISEASE

P. T. MEARRICK AND S. P. MISTILIS Little is known about
the mechanism of biliary excretion of copper and little
significance has as yet been attached to the abnormally
poor ability of patients with Wilson's disease to excrete
copper in the stool. In view of the established similarities
between the body distribution of copper in newborn
humans and rats and patients with Wilson's disease, the
body distribution and faecal excretion of copper acetate
was investigated in suckling rats.
Radiocopper acetate was injected intraperitoneally in

a dose of 1-0 mg into suckling rats of varying ages and the
body distribution and faecal excretion measured at 24
hours. Similar experiments were done in 10-day-old
littermates given a subcutaneous injection of cortisone
acetate (50 mg/kg) at the age of 7 days.

Results showed that between the ages of 10 and 28
days, the amount of radiocopper retained in the liver
decreased steadily from 10 to 17 days with a sharp decline
between 17 and 28 days. Conversely the amount of copper
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recovered in the faeces and intestinal washings rose
steadily between 10 and 28 days.

Cortisone-treated animals retained markedly less radio-
copper in the liver than controls of the same age. The
amount of radiocopper recovered from the faeces plus
intestinal wash closely approximated that recovered in
the faecal excretion of the 28-day-old weaned animals.

It was concluded that cortisone prematurely induced
the faecal excretion of copper and in the absence of any
evidence of significant transmural excretion that bilary
excretion of copper was in some way mediated by the
pituitary adrenal axis.

Cortisone could conceivably enhance biliary excretion
ofcopper by its previously demonstrated effect in inducing
de novo protein synthesis. If it can be shown that biliary
excretion of copper in man is similarly controlled, it is
possible that the genetic defect thought to occur in
patients with Wilson's disease involves significantly more
than an inconsistently deficient ability to synthesise the
serum copper protein, caeruloplasmin.

THE ROLE OF HUMAN BILE IN THE ABSORPTION OF ENDO-
GENOUS AND EXOGENOUS RADIOCOPPER

J. L. GOLLAN AND D. J. DELLER It is recognized that
copper is present in bile in high concentration and that
biliary copper in the experimental animal is poorly
reabsorbed from the intestinal tract. It has been con-
cluded that bile is the major factor in the excretion of
copper and in maintaining copper homeostasis. It is
possible also that bile plays an additional role by in-
hibiting the absorption of exogenous as well as endo-
genous copper. The present series of experiments

were undertaken to test both these theories in man.
In vivo labelled bile, gall bladder bile, was obtained at

operation from seven patients with functioning gall
bladders according to cholecystography, but with
symptoms of biliary tract disease. Cu64 acetate (500 gCi)
was administered intravenously to the patient four hours
before the collection of bile at operation. The bile
obtained from each patient was injected intraduodenally
into groups of rats and the absorption of radiocopper
was measured by a whole-body counting technique.
There was a highly significant reduction in the absorption
of the in vivo-labelled copper bile when compared with the
results obtained in a control series using Cu"4 alone.
When Cu"4 was added to human in-vitro labelled

bile and its absorption measured in the rat, there was
again a significant reduction in its absorption. The de-
pression in absorption was of similar magnitude to that
obtained when Cu"4 was incorporated in vivo into bile.
With both in-vivo and in vitro-labelled bile a small

proportion of the radioactivity was dialysable. By passage
through a Sephadex G-75 column a siinilar elution
pattern was obtained with in-vivo and in vitro-labelled
bile. In both instances there was a major high molecular
weight component with a low molecular substance of
lesser magnitude. Resolution of Cu64 was incorporated
in vivo into bile.

Resolution of Cu"4 in-vivo and in vitro-labelled bile on
cellulose acetate electrophoresis showed that the copper
binding component in both situations corresponded to a
similar band which was alcian blue positive.
These results suggest that in man bile plays an im-

portant role both in excretion of exogenous as well as
endogenous copper.
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