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The 37th annual meeting was held in Aviemore on 30 September to 2 October under the presidency of Professor J. C.
Goligher. A teach-in on gallstones (chaired by Professor I. A. D. Bouchier), a meeting of the pathologists' group (chaired
by Professor I. Dawson), and the BSG teaching session devoted to discussion of carcinomatous change in ulcerative
colitis, elemental diets, intestinal adaptation and obscure gastrointestinal haemorrhage took place on 30 September.
Scientific sessions were held on 1 and 2 October. The Sir Arthur Hurst Memorial lecture was delivered by Professor
J. C. Goligher on 'Current trends in the treatment of rectal cancer'. Abstracts of the scientific papers follow and a more
general report of the meeting and social events can be found on p. 835.

Failure of secretin release in coeliac
disease

S. R. BLOOM, H. R. PATEL, AND D. I.
JOHNSTON (Department of Medicine,
Hammersmith Hospital, London; Depart-
ment ofPaediatrics, King's College Hospi-
tal, London) We have previously demon-
strated the secretin-producing S cells to
be unusually bright and numerous when
localised by immunofluorescence in duo-
denal tissue from children with coeliac
disease. In order to test the functional
state of the S cells a standard 5 ml/kg
05 M citric acid load was introduced
over 10 minutes into the second part of the
duodenum of 15 normal children (age
range 1-14 years), six children with suc-
cessfully treated coeliac disease (age
2-14) and six children with active coeliac
disease (age 1-11). Plasma secretin was
measured by a specific and sensitive
radioimmunoassay.

In the normal subjects secretin rose from
1P3 ± 07 pmol/l to 24-7 ± 3-5 pmol/l
at 10 minutes, in treated coeliacs from
0-9 + 0-6 pmol/l to 33-8 ± 6-9 pmol/l
and in children with active disease from
1-7 ± 09 pmol/l to 6-3 ± 1-2 pmol/l.
Thus the rise of secretin in the coeliac
patients was greatly reduced (p < 0 001).
The infusion of citric acid forms a straight-
forward and reliable test of duodenal
endocrine function and is a useful comple-
mentary investigation to mucosal
histology.

Adenyl cyclase and (Na+-K+)-ATPase
activities in jejunal biopsies of children
with coeliac disease (CD) and the post-
enteritis syndrome (PES)

J. H. TRIPP, J. A. MANNING, D. P. R. MULLER,
D. OGILVIE, A. KILBY, V. F. LARCHER, J. A.
WALKER SMITH, AND J. T. HARRIES Recent

studies in experimental animals (and to
a very limited extent in man) have pro-
vided evidence that the small intestinal
secretory effects of certain bacterial toxins
(cholera and heat-labile E. coli toxins)
and viruses are mediated by their effects
on mucosal adenyl cyclase (AC) and/or
(Na+-K+)-ATPase. The small intestine
is in a secretory state in CD and probably
in the PES, and the possibility that AC
and (Na+-K+)-ATPase may be impli-
cated in the pathophysiology has been
studied. There have been no previous
reports of these two enzymes in intestinal
biopsies in man.
We have developed sensitive methods

to assay (Na+-K+)-ATPase, and basal
and fluoride-stimulated AC in as little
as 4 mg of jejunal biopsy material. This
paper presents details of the methods,
and our results in children with CD and
the PES.

In active CD (n = 10) associated with
sub-total villous atrophy mean
(Na+-K+)-ATPase was reduced by 60%
(p < 0-001) when compared with controls
(n = 11) or CD in remission (n = 6);
all patients with diarrhoea had low
values. In contrast basal AC was in-
creased (> 2 SD of controls) in eight of 11
patients with diarrhoea, whereas values
were normal in those without diarrhoea
irrespective of the histological findings.
Fluoride-stimulated AC activity was no
different in CD patients with diarrhoea
compared with controls. In patients with
the PES (n = 9) the activity of AC paral-
leled that of (Na+-K+)-ATPase, both
showing a slight reduction in activity.
These results suggest that alterations

in the activities of mucosal AC and
(Na+-K+)-ATPase may be important
in the pathophysiology of intestinal
secretion in CD and the PES.

Studies of protein, enzyme and DNA
synthesis in normal and coeliac jejunal
mucosa in organ culture

P. E. JONES, C. L'HIRONDEL, AND T. J.
PETERS (Department of Medicine, Royal
Postgraduate Medical School, London
W12 OHS) The development of a
reliable in vitro culture system for human
jejunal mucosal has enabled new para-
meters of enterocyte function to be
measured. Jejunal mucosa was cultured
for 24 hours and synthesis of protein,
alkaline phosphatase andDNA measured:
four groups of patients were studied,
untreated coeliacs (UC), treated coeliacs
(TC) whose mucosa had responded
morphologically to gluten withdrawal,
coeliacs whose mucosa had not shown
histological response after gluten with-
drawal (NRC) and control subjects with
morphologically normal mucosa.

Protein synthesis, measured by 14C
leucine incorporation into protein (cpm/
,ug DNA), was three times greater in UC
mucosa, 4630 ± 550 (SEM), than in
normal mucosa, 1760 ± 240 (P < 0 001),
protein synthesis by TC mucosa, 1930 ±
340, was not significantly different from
normal. NRC mucosa showed protein
synthesis, 2760 + 320, intermediate
between control and UC mucosa.
Net synthesis of alkaline phosphatase

(mUnits/,g DNA) was more than three
times greater in normal mucosa, 1-49 ±-
0 46, than UC mucosa, 0 40 ± 0 09
(P < 0.02). Net increase in TC mucosa,
0-87 i 0-15, was not significantly different
from normal and net increase in NRC
mucosa, 053 ± 0-10, was comparable
with that of UC mucosa.
DNA synthesis, measured by incorpora-

tion of 3H thymidine (cpm/,ug DNA),
of UC mucosa, 136 i 59, was seven times
greater than normal mucosa, 19 ± 4
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(p < 0-005). However, DNA synthesis
of NRC mucosa was lower, 34 i 3,
than that of UC mucosa.
DNA synthesis in non-responsive

coeliac mucosa is thus strikingly low in
comparison with that in untreated coeliac
mucosa. This observation may be of
importance in both the prediction and
pathogenesis of histologically non-respon-
sive coeliac disease.

(This work was supported by the
Medical Research Council).

Reference

1L'Hirondel, C. L., Doe, W. F., and Peters, T. J.
(1976). Clin. Sci. and Melec. Med., 50, 425-
429.

Jejunal lysozyme and Paneth cell popula-
tion in coeliac disease

M.WARD, M. A. EASTWOOD, AND A. FERGUSON
(Gastro-Intestinal Laboratories, Western
General Hospital, University of Edin-
burgh) The function of the Paneth cell
remains unknown, but reduced numbers
have been reported in the atrophic
mucosa of coeliac disease.' The fact that
these cells secrete lysozyme suggests a
role in mucosal defences.2 Tissue lyso-
zyme content has been estimated in the
homogenates of jejunal biopsies and
Paneth cell counts performed in sections
of the same specimens. A reference
range has been established in subjects
with the irritable bowel syndrome, post
gastric surgery symptoms and isolated
alactasia. No significant differences in
lysozyme content or numbers of Paneth
cells occurred between these groups.
Compared with this group of non-coeliac
subjects, however, there was a marked
reduction in both lysozyme content and
numbers of Paneth cells, not only in
biopsies of coeliacs showing villous
atrophy (lysozyme P < 0 005: Paneth
cells P < 0 005) but also in those on a
gluten-free diet with normal villous
structure (lysozyme P < 0-001: Paneth
cells P < 0-005). The lysozyme content
correlated with numbers of Paneth cells
in the biopsies (r = 0 49 p < 0 01) but
not with mucosal disaccharidase activi-
ties.
These results suggest that the Paneth

cell is the main source ofjejunal lysozyme
and that the reduction of Paneth cells
and lysozyme content of atrophic mucosa
persists when villous structure has returned
to normal on a gluten-free diet.

References
'Creamer, B. and Pink. 1. J. (1967). Paneth cell

deficiency. Lancet, 1, 304-306.
'Peeters, T. and Vantrappen, G. (1975). The

Paneth cell: a source of intestinal lysozyme.
Gut, 16, 553-558.

Cell mediated immunity (CMI) to gluten
fraction III (GFIII) in adult coeliac disease
(ACD)

A. W. BULLEN AND M. S. LOSOWSKY (Uni-
versity Department of Medicine, St.
James's Hospital, Leeds LS9 7TF) Much
evidence suggests that ACD is an immuno-
logical reaction to gluten. In particular,
a similar lesion may be produced experi-
mentally by a local CMI reaction.'
However, investigation of the CMI
response to gluten in ACD by the tech-
nique of lymphocyte transformation
demonstrated no effects2 or relatively
small changes in a minority of patients."
We have assessed CMI to GFIII in

40 patients and 30 controls by the leuco-
cyte migration inhibition test using peri-
pheral blood samples. At two concentra-
tions of GFIII, migration indices were
significantly lower (p < 0 001) in treated,
but not untreated, coeliacs compared
with controls, and approximately 40%
of treated patients were below the normal
range, showing sensitivity to GFIII.

Serial measurements from the time of
starting a gluten free diet showed a fall
from within to below the normal range
in the first six months in all patients so
studied. In patients treated for longer
than this, migration indices were sig-
nificantly higher (p < 0-005) in those
with lower counts of interepithelial
lymphocytes.
These results demonstrate CMI to

gluten in ACD by a technique not pre-
viously applied, and indicate that its
detection is related to the time since
gluten withdrawal. These findings are
consistent with the theory that lympho-
cytes sensitised to gluten enter the peri-
pheral blood rather than the mucosa
after gluten withdrawal.

References

'MacDonald, T. T., and Ferguson, A. (1976).
Hypersensitivity reactions in the small
intestine. Gut, 17, 81-91.

'Morganroth, J., Watson, D. W., and French,
A. B. (1972). Cellular and humoral sensi-
tivity to gluten fractions in patients with
treated non-tropical sprue. Amer. J. dig.
Dis.. 17, 205-212.

3Holmes, G. K. T., Asquith, P., and Cooke, W. T.
(1976). Cell-mediated immunity to gluten
fraction III in adult coeliac disease. Clin.
exp. Imuntinot., 24, 259-265.

Zinc absorption and adult coeliac disease

S. C. GLOVER, P. W. BRUNT, C. F. MILLS,
AND N. A. G. MOWAT (Department of
Gastroenterology and Medicine, University
ofAberdeen, and Department ofNutritional
Biochemistry, Rowett Research Institute,
Bucksburn, Aberdeen) Elemental zinc
has been recognised as a biologically
essential trace metal for many years,
but only recently have specified human
disease states associated with its deficiency
been identified. Recently it has been shown
that low fasting plasma zinc levels may
be found in patients with 'non-responsive'
coeliac disease.1 However, isolated plasma
zinc levels need not reflect total body
status and in particular a low plasma
level does not necessarily imply deficiency.
A series of patients with established

adult coeliac disease and normal controls
were studied by measuring not only
fasting levels but also zinc uptake in the
plasma over six hours following a stand-
ard oral load. By comparison with normal
controls who show a brisk rise in plasma
zinc following oral administration, patients
with gluten enteropathy showed a varied
response. In addition to low fasting plasma
levels some patients had markedly im-
paired zinc uptake following oral loading.
The relationship between zinc uptake
and dietary responsiveness in coeliac
disease will be discussed.

Reference

'Love, G. H., and Elmes, M. Association of Physi-
cians of Great Britain and Ireland, Edin-
burgh, April 1976.

Harmful effect of barley on patients with
coeliac disease

B. S. ANAND, J. PIRIS, AND S. C. TRUELOVE
(Nuffield Department of Clinical Medicine,
Radcliffe Infirmary, Oxford, and Depart-
ment of Morbid Anatomy, Radcliffe
Infirmary, Oxford) It is well established
that wheat and rye are harmful to patients
with coeliac disease. Oats have been found
to be harmless' but the effect of barley
remains in doubt. Five patients with
coeliac disease who had shown mucosal
recovery after treatment with a gluten-
free diet volunteered for the study. They
consumed 50 g of barley per day for one
month while remaining on an otherwise
strict gluten-free diet. Although all five
patients remained symptom-free, the jeju-
nal biopsies showed evidence of mucosal
damage both on light microscopy and on
disaccharidase assay. The degree of

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.17.10.812 on 1 O

ctober 1976. D
ow

nloaded from
 

http://gut.bmj.com/


814 The British Society of Gastroenterology

damage was less than that observed fol-
lowing the ingestion of wheat. It is
concluded that barley is harmful to
coeliac patients, although it appears to be
less damaging than wheat.

Reference

'Dissanayake, A. S., Truelove, S. C., and White-
head, R. (1974). Lack of harmful effect of
oats on small-intestinal mucosa in coeliac
disease. Brit. med. J., 4, 189-191.

Grey-scale ultrasonography in the assess-
ment of patients with suspected biliary
obstruction

C. J. MITCHELL, L. A. BERGER, P. H.
JOHNSON, H. M. SMITH, AND J. E. AGNEW
(Departments ofMedicine, MedicalPhysics
and Radiology, Royal Free Hospital)
The results of grey-scale ultrasonography
of the abdomen have been assessed in
53 patients who presented with features
suggestive of biliary obstruction. Ultra-
sonography was unsuccessful in seven
patients. Of the remaining 46 patients, a
final diagnosis of biliary obstruction was
made at laparotomy in 22 patients.

In 24 patients biliary obstruction was
excluded on the basis of laparotomy (4),
autopsy (4), intravenous cholangiography
(10) or endoscopic retrograde cholangio-
graphy (3). Two patients were subse-
quently shown to have drug-induced
cholestasis and one patient had multiple
liver abscesses. Ultrasonography showed
no dilatation of the biliary tree in 22 of
these 24 patients (92%O). One falsely
abnormal result was due to misinterpre-
tation. Pancreatic abnormality was cor-
rectly detected in all four patients with
pancreatic disease and gallstones demon-
strated in four patients.

Biliary obstruction was found in 22
patients at laparotomy to be due to pan-
creatic carcinoma (6), carcinoma of the
bile ducts or gallbladder (7), ampullary
carcinoma (3), common bile duct stones
(5) or bile duct stricture (1). Ultrasono-
graphy correctly showed a dilated biliary
tree in 18 of these 22 patients (82%).
In 11 of these patients the level of the
obstruction was accurately suggested,
and in three cases pancreatic abnormality
was correctly shown.

In this series, grey-scale ultrasono-
graphy has been shown to give good
results in the investigation of patients
with suspected biliary obstruction. The
technique can be rapidly performed and
involves no discomfort to the patient,
making it a valuable initial investigation

when the possibility of biliary obstruction
arises.

The radiological demonstration of intra-
hepatic structures in bliary atresia

E. R. HOWARD, ALEX P. MOWAT, AND H. B.
NUNNERLEY (Department of Surgery,
Department ofChild Health, andRadiology
Department, King's College Hospital
Medical School, London SE5) The demon-
stration -that extrahepatic biliary atresia
(EHBA) is anacquiredprogressive disorder
and the development of new surgical tech-
niques giving biliary drainage in up to
40% of cases previously considered non-
correctable, provide a new impetus to
research in its pathophysiology and
management. A preliminary evaluation
of transhepatic cholangiography using a
fine needle' as an aid to diagnosis was
made in 13 infants. Ten had EHBA, two
bile duct hypoplasia and one severe hepa-
titis with marked cholestasis. In the last
patients and in one with bile duct hypo-
plasia, intra and extra hepatic bile ducts
were shown with narrow but patent
lumens and operation was avoided. In
the other with hypoplasia only partial
filling of the bile ducts was achieved.
Six of 10 with EHBA showed isolated
segments of bile ducts with filling of the
common hepatic duct in only one case.
Six showed rapid drainage of contrast
from intrahepatic veins. In seven children
the most striking finding was the rapid
filling of abnormally enlarged lymphatics
which drained contrast quickly from the
hepatic parenchyma to periportal nodes.
Our preliminary observations suggest

that percutaneous transhepatic cholangio-
graphy may have an important role in the
diagnosis of selected cases of non-surgical
jaundice and may aid surgical exploration
for ducts in cases of EHBA. These
observations will be illustrated and the
implications of the increased lymph
flow in EHBA discussed

Reference
"Okuda, K., Tanikawa, K., Emura, T., Kuratomi,

S., Jinnouchi, S., Urabe, K., Sumikoshi, T.,
Kanda, Y., Fukuyama, Y., Musha, H.,
Mori, H., Shimokawa, Y., Yakushisi, F.,
and Matsuura, Y. (1974). Nonsurgical,
percutaneous transhepatic cholangiography
-diagnostic significance in medical prob-
lems of the liver. Amer. J. dig. Dis., 19,
21-36.

Biliary lipids in patients with hyperlipid-
aemia and on clofibrate therapy

M. C. BATESON, J. MURISON, P. E. ROSS, AND

I. A. D. BOUCHIER (Department of Medi-
cine, Ninewells Hospital and Medical
School, Dundee DDI 9SY) It has been
suggested that disorders of lipid metabol-
ism predispose to gallstone formation,
and that this tendency is increased by
treatment with diets and drugs.
To assess the effect of elevated blood

lipids and clofibrate on biliary lipids
all patients referred to our lipid clinic
were invited to undergo cholecystography
and aspiration of duodenal bile-rich fluid
after i.v. CCK. Six groups of patients
were defined, all with functioning gall-
bladders and no history of biliary disease.
I. Patients on clofibrate (4 months-

1O years) (n = 11)
II. Normal serum lipids and no gall-

stones (n = 7)
III. Hypertriglyceridaemia (n = 16)
IV. Hypercholesterolaemia (n = 15)
V. Mixed hyperlipidaemia (n = 14)
These results were then compared with
those similarly obtained in nine other
patients known to have cholesterol gall-
stones and normal serum lipids (Group
VI). Duodenal bile was analysed for bile
acids, phospholipid and cholesterol and
the molar percentages expressed as a
saturation index (SI). Results (±SD) for
the saturation indices were:
I 1-47 0173

II 1-07 i 057
III 1P12± 0-50
IV 1 09 0 40
V 108±044
VI 1P49 : 0-67
No differences achieved statistical
significance.
The SI of patients with elevated serum

lipids 110 i 044 (n = 45) was signi-
ficantly different from the SI of the
group on clofibrate, 1-47 ± 073 (p <
005). There was also a significant dif-
ference (p < 001) between the SI of
patients with hyperlipidaemia and no
gallstones, 1P02 ± 0 40 (n = 39) and the
patients who had normal lipids and gall-
stones, 1-49 ± 0-63 (n = 9). It is con-
cluded that hyperlipidaemia does not
predispose to oversaturation of bile
with cholesterol, but that established
long-term therapy with clofibrate does.

Physiological factors influencing serum
bile acids: effect of fasting, feeding and
gallbladder contraction on peripheral serum
bile acid (SBA) levels

MAURIZIO PONZ DE LEON, D. SAMPSON,
0. M. MURPHY, AND R. HERMON DOWLNG
(Gastroenterology Unit, Guy's Hospital
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Medical School, London SEI 9RT)
Existing methods are too insensitive to
determine normal levels of SBA's in
health. With the advent of radioimmuno-
assay, this has become possible and the
individual SBA response to liquid test
meals has been studied,' but there is
little information about the physiological
control of SBAs nor about their response
to normal meals. We therefore measured
serum conjugates of cholic (c-C) and
chenodeoxycholic (c-CDC) acids by radio-
immunoassay23 as well as total SBA
(enzymatic/fluorimetric assay) after an
overnight fast in healthy controls: during
four hours' further fasting (N = 5); over
12 hours with three standardised normal
meals (N = 8); and after CCK-induced
gallbladder contraction (N = 7).
During fasting, both total and indi-

vidual SBAs remained relatively con-
stant (mean c-C 0 97 ± SEM 0-34 ,Mol/L;
c-CDC 070 ± 020). After food, total
SBA showed a variable and non-signifi-
cant rise but c-C increased from 0-65 ±
025 to 1-3 i 0 37; 1-4 ± 0-32 and 1*36 +
037 and c-CDC from 0-5 i 0-17 to
2-6 ± 0-6; 2-0 ± 0-15 and 1-9 ± 047
at 1, 2 and 3 hours after food (p < 0 02).
CCK-induced gallbladder contraction also
produced a variable response in individual
subjects, but by 45 minutes the mean
serum c-C (IP27 ± 019) and c-CDC values
(I 40 ± 0 38) were significantly greater
than baseline values and were comparable
with post-cibal concentrations.

These studies have defined total and
individual SBA responses to physiological
stimuli using sensitive and accurate
methods; physiological factors controlling
SBA levels include fasting and feeding.

References

'La Russo, N. F., Korman, M. G., Hoffman,
N. E., and Hofmann, A. F. (1974). N. Engi.
J. Med., 291, 689-692.

'Murphy, G. M., Edkins, S. H., Williams, J. W.,
and Catty, D. (1974). Clin. chim. Acta, 54,
81-89.

'Murphy, G. M., Sampson, D. G., Cross. L. H.,
and Catty, D. (1976). Clin. Sci. and Molec.
Med., 50 (2), 25P (Abstract).

Serum bile acids in hepatobiliary disease

C. R. PENNINGTON, P. E. ROSS (introduced),
AND I. A. D. BOUCHIER (Department of
Medicine, Ninewells Hospital and Medical
School, Dundee) The diagnostic value
of serum bile acids (SBA) in hepatobiliary
disease was investigated using an im-
proved GLC method which provides
information about individual bile acids

not readily available by fluorimetry or
radioimmunoassay. Ten control subjects
and 50 patients were studied.

In control subjects the fasting total
SBA was 1-79 ± 0 53 1M/l. The two hour
postprandial values, 3 03 ± 0-63 jM/l
were significantly greater (p < 0005).
The mean fasting cholic: chenodeoxy-
cholic ration (C: CDC) was 0-8 ± 0-24.
Patients with acute viral hepatitis (n = 9)
had markedly elevated fasting levels
(mean 184, range 77 405 pM/l). The
C : CDC ratio, initially 0-56 + 0-24,
increased significantly to above the normal
value as the disease resolved. The post-
prandial total serum bile acids entered
the normal range at the same time or
shortly after conventional liver function
tests. In extrahepatic obstruction high
fasting values were found (mean 118,
range 22-223 1]M/l). The C: CDC ratio
was significantly increased (mean 1-5 +
0-45) (p < 0-005). In 10 cirrhotic patients
fasting SBA ranged from 5-6-68-7, mean
30 liM/l. The C : CDC ratio (mean
0-36 + 0 24) was very much lower than
normals (p < 0 0005) and patients with
extrahepatic obstruction. Patients with
mononucleosis had marginally elevated
fasting and postprandial bile acid levels.

It is concluded that changes in SBA
which accompany diseases of the hepato-
biliary system may have diagnostic
significance.

Chenodeoxycholic acid in gallstone
patients: optimal timing of dose

D. P. MAUDGAL AND T. C. NORTHFIELD
(Department of Medicine, St. George's
Hospital Medical School, and Norman
Tanner Gastroenterology Unit, St. James's
Hospital, London) Cholesterol saturation
of hepatic bile is highest at the low bile
acid secretion rates observed during
overnight fasting.' Chenodeoxycholic acid
(CDCA) administration during the day-
time improves cholesterol saturation by
inhibiting biliary cholesterol secretion,2
but supersaturated bile continues to be
secreted when bile acid secretion rate
falls at night.' We have therefore pre-
dicted that bedtime administration would
have an additional effect in increasing
nocturnal bile acid secretion rate and
thus cholesterol solubility. In order to test
this hypothesis, we have studied seven gall-
stone patients treated with CDCA 15 mg/
kg/day. Biliary lipid composition of fast-
ing gallbladder bile was analysed follow-
ing one month's treatment with each of
three different dose timings. The order was

randomised according to a Latin square
design. Cholesterol saturation index,
calculated according to the criteria of
Dam and Hegardt,3 was 1-34 + 0.10
(mean ± SEM) before treatment. It was
1-07 ± 009 with a single morning dose
but only 0-89 ± 0 07 with a single night
time dose (p < 001). An intermediate
value of 0-96 ± 0-06 was obtained with
three divided doses after meals. We con-
clude that the optimal timing of the dose
is at bedtime.

References

'Northfield, T. C. and Hofmann, A. F. (1975).
Biliary lipid output during three meals and
an overnight fast. I. Relationship to bile
acid pool size and cholesterol saturation of
bile in gallstone and control subjects. Gut,
16, 1-11.

'Northfield, T. C., La Russo, N. F., Hofmann,
A. F., and Thistle, J. L. (1975). Biliary lipid
output during three meals and an overnight
fast. II. Effect of chenodeoxycholic acid
treatment in gallstone subjects. Gut, 16,
12-17.

"Dam, H. and Hegardt, F. G. (1971). The relation
between formation of gallstones rich in
cholesterol and the solubility of cholesterol
in aqueous solutions of bile salts and
lecithin. Z. Ernahrungsw., 10, 239-252.

Efficacy and complications of T-tube
cholate infusion in the treatment of
retained common bile duct (CBD) stones

J. H. ISER, H. SAXTON, J. WIEGARD, AND
R. HERMON DOWLING (Gastroenterology
Unit and Department of Radiology, Guy's
Hospital and Medical School, London)
Since its introduction in 1972,1 several
groups have reported successful treatment
of CBD stones with sodium cholate
infusions2'8 but complications and techni-
cal problems are seldom discussed. We
describe both the benefits and side-
effects of using this regime in 14 patients
with radiolucent gallstones.
To exclude gallstone disappearance due

to simple flushing, 0 15 M NaCl was
infused at 30 ml/h throughout the first
control week, before infusing 100 mM
sodium cholate, at the same rate over the
subsequent two7to threeweeks with oral bile
acid sequestrants to minimise diarrhoea.

Stone size and number remained un-
changed during saline but in five patients
stones disappeared after five to 14 days'
cholate infusion. Episodes of biliary
colic occurred in five patients after which,
in one patient, a 91 % cholesterol gallstone
was recovered from the faeces. Diarrhoea
occurred in all and was controlled with
variable success by cholestyramine (8-32
g/day), polidexide or aludrox, except for
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one patient in whom treatment was stop-
ped because of dehydration and hypokal-
aemia. Other reasons for failure include:
non-cholesterol (although radiolucent)
stones in two, malposition of T-tube and/
or stone inaccessible to infusion (2), recur-
rent pain (2) and cholangitis (2).

Conclusion: Together with re-operation,
endoscopic papillotomy ± mechanical
extraction and oral chemodeoxycholic
acid, cholate T-tube infusions have a place
for retained CBD stones, but patient
selection, technical problems and compli-
cations limit its use.

References

'Way, L. W., Admirand, W. H., and Dunphy,
J. E. (1972). Ann. Surg., 176, 347-357.

2Mok, H. Y. I., Bell, G. D., Whitney, B., and
Dowling, R. H. (1974). Proc. Roy. Soc.
Med., 67, 24-26.

'Lansford, C., Mehta, S., and Kern, F. (1974).
Gut, 15, 48-51.

Mucosal epitheliolysis: a mechanism for the
increased colonic permeability induced by
dihydroxy bile acids

V. S. CHADWICK, T. S. GAGINELLA, J.-C.
DEBONGIE, G. L. CARLSON, S. F. PHILLIPS,
AND A. F. HOFMANN (Gastroenterology
Unit, Mayo Clinic and Mayo Medical
School, Rochester, Minnesota, USA)
Dihydroxy bile acids increase colonic
mucosal permeability.' Increased perme-
ability in vivo might cause both absorption
of toxic colonic constituents and loss of
plasma constituents. To test this, we
studied the effect of 5 mM chenodeoxy-
cholate on absorption of low molecular
weight polyethylene glycols (PEG 400:
M.W. 232-594) from the colonic lumen
and the simultaneous plasma to lumen
clearances of urea (M.W. 60), creatinine
(M.W. 113) and uric acid (M.W. 168)
during colonic perfusions in man. Cheno-
deoxycholate increased PEG 400 absorp-
tion 3 to 10-fold, while inducing net water
secretion (200 ml/h). Plasma to lumen
clearances of urea, creatinine and uric
acid increased 2 x, 1 5 x and 3 x control
levels. To determine whether morpho-
logical changes occurred with permeability
changes, colonic perfusions in anesthet-
ized rabbits were performed with 6 mM
deoxycholate or chenodeoxycholate. Scan-
ning EM showed areas of mucosal epithel-
iolysis associated with secretion and per-
meability changes similar to those in man.
In contrast, 6 mM cholate did not pro-
duce any mucosal damage, change per-
meability or induce secretion. Attempts
to dissociate secretory effects from perme-

ability and morphological changes with
IV propranolol (reported to block
secretion)2 were unsuccessful, since maxi-
mally tolerated doses (8 mg kg-1 hr-1)
had no effect on any of these induced
changes in our rabbit preparation.
Mucosal epitheliolysis resulting in super-
ficial ulcers (25-50 ) probably explains
the increased colonic permeability which
markedly enhances bidirectional move-
ments of molecules between the colonic
lumen and plasma.
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Release of motilin in man

S. R. BLOOM, P. MITZNEGG, W. DOMSCHKE,
S. DOMSCHKE, N. D. CHRISTOFIDES, E.
WUENSCH, AND L. DEMLING (Department
of Medicine, Hammersmith Hospital,
London W12) Motilin has been shown
to inhibit gastric emptying in man.
To investigate its physiology a specific
radioimmunoassay sensitive to 5 pmol/l
has been set up. Fasting human plasma
levels ranged from 5 to 200 pmol/l,
being constant for each individual.
Immunoassayable motilin was shown to
be completely extractable by treatment
with an immunoabsorbent and it also
eluted from a gel column as a single
sharp peak in an identical position to
porcine motilin. Infusion of 13 NLeu
motilin to six subjects at 0-6 pmol/kg/min,
the lowest dose to delay gastric emptying,
produced a plasma level of 125 ± 15
pmol/l, while 2-4 pmol/kg/min gave
360 ± 20 pmol/l. The MCR was 7-8
ml/min and i life on stopping the infusion
4-4 min. Suppression of endogenous
fasting motilin by a 20 min somatostatin
infusion gave a similar J life of decay
of 4-6 min. Intraduodenal acid instillation
in man produced a 90% rise of motilin
in 4 min while alkali caused a fall. The
effect on motilin release of endogenous
alkaline pancreatic juice flow produced
by infusion of pure secretin was tested
in 6 subjects. Motilin fell in proportion
to the bicarbonate secretion, reaching a

nadir of 34 ± 4% at peak output. In IO
individuals, studied after ingestion of 60
gm fat, motilin rose 65 + 27%. We con-
clude that motilin may have a physio-
logical role in slowing gastric emptying
in man.

Morphology of somatostatin in gastro-
intestinal health and disease

J. M. POLAK, S. R. BLOOM, M. V. MCCROSSAN,
A. ARIMURA, AND A. G. E. PEARSE (Dep-
artments of Histochemistry and Medicine,
RoyalPostgraduate Medical School, Ham-
mersmith Hospital, London W12 OHS)
Somatostatin is present in large quantities
in the gut and has been localised by
immunocytochemistry in the D cells of
the mucosa and pancreatic islets.1 Quanti-
tative immunocytochemistry shows that
the antral mucosa contains the largest
number of D cells (25-8 cells/mm2),
followed by the fundic mucosa (9-8
cells/mm2). Cell frequency is reduced
from the duodenum/jejunum (2-7 cells/
mm2) to the ileum/colon (0 5 cells/mm2).
Its powerful inhibitory actions on the
various gastrointestinal functions and
its widespread distribution indicate that
somatostatin may play an important role
in human pathology.
A D cell hyperplasia in the normal

pancreas surrounding an APUDOMA
was previously postulated. We have now
shown in 20 cases an increased somato-
statin content using precise quantitative
immunocystochemistry. These D cell
changes may play a role in local control
of tumour hormone production.

Because somatostatin inhibits gastrin
release it was postulated that deficient
somatostatin production may be one of
the factors involved in duodenal ulcera-
tion (DU). Quantitative immunocyto-
chemistry of duodenal somatostatin cells
indicates a 71 % decrease in somatostatin
cell number in the DU group when com-
pared with normal volunteers. In contrast
pernicious anaemia patients show a 99%
increase in the number of somatostatin
cells. The diminution of D cells in DU
may be the first indication of its role
in human disease.
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High levels of VIP in cholera stool water

S. R. BLOOM, D. R. NALIN, S. J. MITCHEI.L,
AND M. G. BRYANT (Department of
Medicine, Hammersmith Hospital, London
W12, and Center for Medical Research,
Johns Hopkins University, Baltimore, USA)
Hypervipaemia is a known cause of severe
watery diarrhoea. VIP levels were, there-
fore, measured in nine patients with
cholera and four patients with non vibrio
acute infective diarrhoea. The mean total
IV fluid requirement was 19-8 litres (range
6-035*1). Plasma VIP levels on admission
were not different in the two groups
(20-4 ± 4-2 and 250 ± 4-4 pmol/l
respectively) and fell after initial rehydra-
tion to a mean of 5-4 ±t 1 6. This did not
differ significantly from the convalescent
non-purging value of 3-8 ± 0-6. The post
rehydration stool water VIP content was
235 ± 56 pmol/l (range 71-566) which
was much higher than the plasma level.
Another hormonal peptide found in high
concentration in the ileal and colonic
mucosa, enteroglucagon, was undetect-
able (< 10 pmol/l). Stool water VIP was
characterised by gel chromatography and
found to elute as a single sharp peak in
the same position as pure porcine VIP.
No VIP was found in small intestinal
juice from healthy volunteers and added
VIP was rapidly destroyed by proteolysis.
It is concluded that while the initial
hypervipaemia of cholera is probably
secondary to dehydration it may well
exacerbate the clinical situation. The
presence of extemely high levels of VIP
in the stool water could be of considerable
importance in the pathogenesis of infect-
ive diarrhoea.

Cure of diarrhoea by removal of a ganglio-
neuroblastoma

G. R. GREENBERG, S. R. BLOOM, J. M. POLAK,
A. J. BARNES, J. L. REID, D. H. JONES,
D. ALLISON, R. B. WELBOURN, I. MODLIN,
AND M. RAKE (Department of Medicine,
Histochemistry, Surgery and Radiology,
Hammersmith Hospital, London W12)
A VIPoma is a potentially fatal tumour,
often missed and frequently thought only
to be pancreatic in origin.- A normo-
tensive patient presented with severe
electrolyte-depleting diarrhoea in 1972.
Subsequently, as a screening procedure,
plasma vasoactive intestinal peptide (VIP),
measured by radioimmunoassay, was
elevated at 250-350 pmol/l (N < 50).
A left suprarenal mass was then identified
by intravenous pyleography. Urinary

catecholamines excretion was raised and
plasma noradrenaline (NA) increased
to 2-27 ng/ml (N < 0 7). Selective venous
catheterisation showed the highest levels
of both VIP and NA in the left renal vein
confirming that the mass was the source
of hormone production.

After 100 g of glucose orally a dramatic
three fold reduction in VIP occurred, with
lowest levels at 120 minutes. During a
60 minute infusion of 1000 /Ag of somato-
statin, VIP fell rapidly from 275 pmol/l
to 180 pmol/l. NA also decreased from a
pre-infusion value of 4-41 ng/ml to 3-01
ng/ml. This reduction was, however,
preceded by the fall in VIP. The volume
of duodenal fluid also fell from 29 ± 2-9
(SE) ml/10 min in the basal hour to
14 ± 3 0 ml/10 min during the infusion.
VIP was unaffected by a standard meal,
pentagastrin or secretin.

Post-operative histology revealed a
benign ganglioneuroblastoma. Tumour
cells were highly reactive to VIP antibodies
and were shown by formaldehyde-
induced fluorescence to contain catechol-
amines. Since operation the patient has
remained completely well.

This case emphasises the importance
of VIP measurements in all unexplained
cases of diarrhoea. It further provides
preliminary evidence that oral glucose
may be therapeutically useful in the
symptomatic management of VIPoma.
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watery diarrhoea syndrome. Lancet, 2, 14-16.

Dirty insulin, a stimulant to autoimmunity

S. R. BLOOM, T. E. ADRIAN, S. J. MITCHELL,
A. J. BARNES, AND J. M. POLAK (Depart-
ment of Medicine and Histochemistry,
Hammersmith Hospital, London W12)
Diabetics are known to suffer from
pancreatic dysfunction, diarrhoea and
several other gut disorders. The pancreatic
polypeptide (PP) and VIP content of the
10 most popular clinic insulins has been
assayed. In seven conventionally manu-
factured preparations these two hormones
were present in highly significant amounts
(mean VIP content 287 pmol/l, range
2-1,250, PP 1,726 pmol/l, range 400-4,500)
whereas in three monocomponent insulins
neither hormone could be detected. In
178 insulin-dependent diabetic patients
attending the hospital clinic glucagon
antibodies were found in 6%, VIP anti-
bodies in 7% and antibodies reacting with

human PP in 71 %. No antibodies were
found in patients treated solely with
monocomponent insulin. The presence
of circulating antibodies which react
with glucagon, enteroglucagon, VIP and
PP are likely to alter normal physiological
responses. Further PP, EG, VIP and
also somatostatin containing D cells and
nerves in sections of normal human gut
and pancreas produce a strong immuno-
fluorescent reaction with the antibody
containing diabetic plasma. e cell insulitis
is produced in animals immunised with
insulin. The presence of VIP and somato-
statin in the CNS and peripheral nerves
of the gut suggests the possibility that
the use of 'dirty' insulin may result in
autoimmunity to the nervous system.
Treatment of diabetics with insulin pre-
parations that are known to disrupt
hormonal and nervous control of the
alimentary tract is clearly uniustifiable.

The flow rate and composition of ileal
contents during fasting and in response
to a liquid meal in man

J. H. CUMMINGS, G. J. MILTON-THOMPSON,
J. A. BILLINGS, AND J. J. MISIEWICZ (MRC
Gastroenterology Unit, London, Duinn
Nutrition Laboratory, Cambridge, and
Royal Naval Hospital, Haslar, Gosport)
Measurement of the composition and flow
rate of ileal contents provides an estimate
of the amount of fluid delivered to the
large bowel daily and represents the end
result of small intestinal digestive and
absorptive function.1 Using a slow intesti-
nal perfusion technique we have measured
the flow rate and composition of ileal
contents in six normal male volunteers
during a 4 h fasting period and for 5 h
after a test meal.
The subjects were intubated the day

before the study with a 4-lumen tube
which had a single aspiration point and
air leak 10cm from its end and an infusion
point 40 cm further back. The tube's
position was checked by x-ray. The per-
fusion fluid contained Na 140, Cl 110,
K5, HCO3 mmol/l and PEG 10 g/l.
The perfusate was delivered into the
intestine at 0-32 (i 0-01) ml min-1 by a
portable battery driven pump. The sub-
jects' physical activity was only minimally
restricted. The intestine was perfused
overnight and the following morning after
a 4 h control period a Lundh meal diluted
to 500 ml and containing phenol red as
marker was given and the study continued
for a further 5 h. Fluid was aspirated
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continuously and collected in 30 min
samples.
Mean fasting ileal flow rate was 1-17

(+ 0-17 SEM) ml min-'. After the meal
flow peaked in the second and third and
the eighth and ninth periods to 2-13
(± 0-25) ml min' and 1-83 (± 026) ml
mnin'l respectively. Total flow during
the 9 h of study was 757 (± 106) ml
containing Na 106 (+ 15-7), K 4-06
(± 054), Cl 58 9 ( 11-2), HCO3 37-8
(± 63), Urea 36 (± 064) and Ca 1-47
(± 027) mmol. The mean transit time
of the meal was 160 (+ 4 4) min (N = 4).

These data confirm previous suggestions
that the daily flow into the colon is much
greater than that of an ileostomy output.
They also show that the ileal flow response
to a fibre-free meal is biphasic and does
not show the expected relationship to
the passage of the meal marker.
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Mucosal uptake of amino-acids and dipep-
tides-a shared transport system or not?

M. D. HELLIER, A. N. RADHAKRISHNAN,
V. GANAPATHY, AND S. J. BAKER (C.M.C.
Hospital, Vellore, India) Absorption of
amino-acids and dipeptides has been
extensively studied. Failure to demonstrate
competition for uptake between them is
strong evidence for indpendent transport
mechanisms.
Using in vitro and in vivo techniques,

amino-acid and dipeptide uptake has
been studied in man and monkey and
inhibition of dipeptide uptake by certain
free amino-acids demonstrated.

In vivo, glycyl-glycine uptake was
measured alone, with glycyl-l-leucine
(30 mmol) and with free leucine (30 mmol)
+ glycine (30 mmol). 60% inhibition
occurred with glycyl-l-leucine, 40% inhi-
bition with free leucine + glycine, but
no inhibition was seen with glycine alone.

In vitro studies confirmed these results
indicating that leucine and not glycine
inhibited glycyl-glycine uptake. Inhibition
of glycyl-glycine by leucine (30 mmol)
was studied over a range of concentra-
tions (5-25 mmol) and was shown to be
competitive.
As this inhibition could occur either

at the transport or hydrolytic steps the
effect of leucine and glycine on mucosal
enzymes was studied. While glycine had

no effect, leucine powerfully inhibited
glycyl-glycine hydrolase activity (40 mmol
leucine, 98% inhibition; i mmol leucine,
50% inhibition). The inhibition was
competitive.

Further studies with different amino-
acids suggests that the observed effect
of certain amino-acids on dipeptide up-
take might be indirect and due to enzyme
inhibition rather than a direct effect on
dipeptide uptake or amino-acid recapture
at the brush border.

The creatinine height index-a guide to
nutritional status

E. GROSS, I. HOLBROOK, AND M. H. IRVING
(Department of Surgery, Hope Hospital,
Salford, Lancs. M6 8HD) Objective evi-
dence of the efficacy of parenteral or
enteral feeding is difficult to obtain. The
Creatinine-Height Index (CHI) has been
proposed by Bistrian et al.1 as a measure
of nutritional status. We have calculated
the index for normal individuals and
have used it as an indicator of changes
in lean body mass in patients receiving
nutritional support.
The mean creatinine coefficient in

nine normal adult male laboratory workers
was 23-0 ± 4-3 mgm kg-' 24 h-'. In 11
normal females the value was 20-0 + 41
mgm kg-' 24 h-'. From these figures,
graphs of expected creatinine excretion
per unit height for males and females
have been constructed.
The CHI was measured in a consecutive

series of 24 patients (8 females; 16 males).
In 15 the CHI was within 2 SD of
the calculated normal mean values. The
other nine patients, suffering from gastro-
intestinal carcinoma, intestinal fistulae
or hiatus hernia with severe oesophagitis,
had low CHI, ranging from 0 70 down to
0-29. In the low CHI group only two had
reduced serum albumen levels and five
weighed less than the desirable weights
for their heights.

Clinical improvement in three patients
with intestinal fistulae being fed with
elemental and parenteral nutrition was
well reflected by serial CHI measurements
returning to within the normal range.

Further study of the CHI is warranted
as it appears to have potential in monitor-
ing the progress of nutritional treatment
in the seriously ill.
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Size, shape and mitotic activity of single
crypts dissected from jejunal biopsies

ANNE FERGUSON, FRANCES ALLAN, AND
A. SUTHERLAND (Gastro-Intestinal Unit,
Western General Hospital, Edinburgh
EH4 2XU) The surface architecture of
the small intestine can be examined by
dissecting microscopy or scanning electron
microscopy; analysis of the relative shapes
and sizes of villi and crypts has in the
main used measurements and photo-
graphy of histological sections, but Rufus
Clarke' has reported and evaluated a
technique for microdissection and direct
measurement of the components of rat
small intestinal mucosa. We have applied
this technique to the examination of
biopsies ofhuman small intestine. Alcohol/
acetic acid-fixed specimens are Schiff
stained in bulk, then by using a dissecting
microscope, single villi and crypts are
dissected out, placed under a coverslip,
examined, measured and number of
mitosis in individual crypts counted.
With this method, biopsies of normal

small intestine have been found to have
villi 600-900 m,t in length, and crypts
150-300 m p. These values are double the
values obtained by measurements of
H&E stained sections of thesamebiopsies,
thus illustrating how conventional histo-
logical preparation produces considerable
shrinkage of these small pieces of tissue.
In normal jejunum, the mean number of
mitoses per crypt ranged from 1-12. As
would be anticipated, biopsies from
patients with untreated coeliac disease
had extremely long crypts-up to 1000m p,
and in one patient more than 100 mitoses
were found in some individual crypts.
This technique clearly differentiated a
group of biopsies which were classified
on conventional histology as normal or
'not absolutely normal' (for example,
from treated coeliac patients and a few
patients with irritable bowel syndrome).
In these instances dissection of single
crypts showed that their size and mitotic
activity were well above the normal range.

This rapid, sensitive and inexpensive
technique adds another dimension to
understanding of small intestinal archi-
tecture.
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Cow's miLk sensitive enteropathy

JOHN WALKER-SMITH, MARY HARRISON,
ANNE KILBY, AND NORMAN FRANCE (Queen
Elizabeth Hospital for Children, Hackney
Road, London E2 8PS) Serial small
intestinal biopsies, related to change in
dietary proteins, have established the exist-
ence of a gluten-sensitive enteropathy,
i.e. coeliac disease, in both adults and
children, and also a soy protein eutero-
pathy in children. Until recently similar
evidence for the existence of cow's
milk protein sensitive enteropathy has
been less satisfactory. This report pro-
vides firm evidence for the existence of a
cow's milk sensitive enteropathy in infancy
based upon serial small intestinal biopsies
related to change in dietary cow's milk,
in five infants aged between 2 and 5
months at the time of initial diagnosis.
Each was demonstrated to have an abnor-
mal small intestinal mucosa on diagnosis
which became normal or near normal
on a milk-free diet and became significant-
ly abnormal when symptoms recurred on
re-introduction of cow's milk to the diet.
In each infant, small intestinal disacchari-
dase activity rose and fell according
to the improvement or deterioration in
mucosal morphology. The duration of
the milk challenge before the return of
significant symptoms ranged from 2i to
seven days. In all except one, biopsy was
performed within 24 hours of the return
of symptoms. Severity of mucosal damage
after a positive milk challenge ranged from
an almost flat mucosa to mild partial
villous atrophy. Using a double-port
capsule the lesion was shown to be patchy
in severity. Four of the children were
eventually able to tolerate cow's milk
at ages ranging from 1 year to 21 months.

It is concluded that there is a cow's
milk sensitive enteropathy in infancy which
is temporary in duration, of variable
severity, but usually less severe than the
enteropathy of coeliac disease. It rapidly
releases both clinically and histopatho-
logically after a return to a cow's milk
containing diet.

In vitro synthesis of immunoglobulin and
secretory component by gastrointestinal
mucosa in patients with hypogammaglobu-
linaemia or selective IgA deficiency

*D. B. L. MCCLELLAND, tR. VAN FURTH,
AND *D. J. C. SHEARMAN (*Department
of Therapeutics, Royal Infirmary, Edin-
burgh. tDepartment ofInfectious Diseases,
University Hospital Leiden) Despite the

absence of detectable secretory immuno-
globulin in their gastrointestinal secre-
tions, patients with agammaglobulinaemia
do not usually have heavy bacterial
overgrowth in the intestine, and are not
unduly susceptible to infections involving
the gastrointestinal tract. We present
evidence that this may be in part due to
the fact that production of secretory
immunoglobulin is not entirely absent
in these patients.

Biopsies of intestinal mucosa from five
patients with adult hypogammaglobulin-
aemia and three with selective IgA
deficiency were studied for the ability
to synthesise immunoglobulins and secret-
ory component. Tissue fragments were
cultured in vitro in medium containing
14c labelled amino acids and newly
synthesised proteins were detected by
radioimmunoelectrophoresis.

Synthesis of IgA, and in some cases
IgC and IgM, was found in biopsies
from hypogammaglubulinaemics and IgA
deficient subjects. Biopsies from all the
patients also synthesised secretory com-
ponent, but evidence was obtained which
indicated that secretory component does
not combine normally with IgA. Tissue
sections have also been studied by im-
munofluorescence and immunoglobulin
bearing cells have been demonstrated.
The present findings demonstrate that

immunoglobulin synthesising cells are
present in the intestinal mucosa of immu-
noglobulin-deficient individuals. Local
immunoglobulin synthesis may partially
explain why these patients do not often
have major problems with intestinal
infections.

Gut mucosal immunocytes and digestive
fluid immunoglobulins in primary hypo-
gammaglobulinaemia

C. MATUCHANSKY, A. GALIAN, J. C.
RAMBAUD, R. MODIGLIANI, AND J. J.
BERNIER (Clinique Gastroenterologique,
Hopital Saint-Lazare, and Service Central
d'AnatomiePathologique, HopitalLaribois-
iere, Paris, France) In patients with
primary hypogammaglobulinaemia (PH),
the local immune system of the gut is
usually involved in the immunodeficiency
disease, but a few cases of dissociation
between blood and gut immunoglobulins
(Ig) have been reported.' In this study,
IgA, IgM, and IgG immunocyte densities
in jejunal, colonic and/or rectal mucosa,
and jejunal fluid and salivary IgA have
been measured in 26 consecutive adult
patients with PH. A direct immuno-

fluorescence method derived from that of
Crabb6 et al2 was used. In eight patients
there was a clearcut dissociation between
serum Ig and gut immunocytes (or secre-
tion Ig); the dichotomy concerned IgA
in one case, IgM in four cases, IgG in one
case, and both IgA and IgM in two cases.
In seven patients, IgA and/or IgM cells
were normal in number within a given
segment (jejunum, colon or rectum) while
completely absent in another segment.
There was no correlation of the densities
of IgA or IgM immunocytes with the fre-
quency of clinical or subclinical gastro-
intestinal abnormalities except for giardia-
sis.

These results confirm the possible dis-
sociation between gut and blood Ig in
PH patients, and indicate that the distribu-
tion of intestinal immunocytes may be
quite heterogeneous from jejunum to
rectum. In PH, a single biopsy may be
inadequate to the study of gut immuno-
cytes.
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Elimination of antigen from the blood-
a function of IgA

EDWIN T. SWARBRICK, C. R. STOKES, AND
J. F. SOOTHILL (St. Mark's Hospital
Research Foundation, and the Department
of Immunology, Institute of Child Health,
London) Elimination of antigen from
the circulation following parenteral im-
munisation is largely a function of anti-
body, complement and phagocytes. When
certain antigens are ingested there is an
IgA response not only locally in the
intestine but also systematically. How-
ever, some antigen is absorbed even by
immune animals and the role of systemic
IgA antibody to that ingested antigen is
uncertain. We have therefore investigated
the possibility that circulating IgA anti-
bodies alter the rate of antigen elimina-
tion from the circulation.
Groups of mice were given intraven-

ously either normal mouse serum or IgA
antibodies to dinitrophenol (Dnp). Thirty
minutes later Dnp. linked to 125I-ovalbu-
min was administered intravenously and
the animals were bled repeatedly. Mice
receiving IgA antibodies showed a sig-
nificantly more rapid elimination of radio
labelled antigen than those receiving
normal mouse serum.
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Prior ingestion of protein1 or cellular
antigens' can lead to a reduced antibody
response to subsequent parenteral chal-
lenge. Circulating IgA or IgA-antigen
complexes may be responsible for this
phenomenon.' We have therefore investi-
gated the effect of previously injected
IgA antibody on the subsequent antibody
response to Dnp.-ovalbumin. Surprisingly
pre-injection of IgA antibodies increased
the antibody response.

These data suggest that the humoral IgA
response may contribute positively to the
safe handling of ingested antigens.
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Alpha heavy chain disease complicated
by a post nasal lymphoma, responding to
antibiotics

I. N. ROSS, R. JEFFERIS, P. JOHNS, R. A.
THOMPSON, AND P. ASQUITH (The Meta-
bolic Unit and Regional Immunology
Laboratory, East Birmingham Hospital,
Birmingham, and Department of Experi-
mental Pathology, Birmingham Medical
School, University of Birmingham) The
interrelationship of m heavy chain disease
(a HCD) and lymphoma is unclear.1
Previous reports have suggested that a
minority of patients with a HCD
respond to antibiotics.2
A forty year old male from Bangladesh

presented with diarrhoea, weight loss and
severe malabsorption; barium studies
showed extensive involvement of the small
and large intestine. His serum IgA
ranged from 21 to ,28 g/l (normal
0-75 to 5-20 g/l), while immunochemical
and ultracentrifugation analysis showed
absence of light chains with a serum
'IgA' of 30,000 daltons but ranging up
to 300,000 because of a varying degree
of polymerisation. Jejunal biopsy showed
a mosaic pattern, subtotal villous atrophy
and infiltration with mature plasma cells.
Sigmoidoscopy and biopsy showed thick-
ened mucosal folds and again many
plasma cells. Finally, the post nasal
space showed a large fleshy tumour
(lymphoma). Trichuris trichura and Sal-
monella java were isolated from his
faeces and Streptococcus faecalis and

Escherischia coli from his jejunal aspirate.
Following three months treatment with

cotrimoxazole and metronidazole, the
patient has gained weight and no longer
has diarrhoea. Sigmoidoscopy and biopsy
now show a normal appearance with only
a slight increase in plasma cells. Re-
examination of his post nasal space shows
complete regression of his tumour. The
association of intestinal infection with
a. HCD and lymphoma and the docu-
mented response to antibiotics has major
aetiological implications.
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Healing ofduodenal ulcer by oral cimetidine
-a double-blind controlled clinical trial

G. R. GRAY, I. MACKENZIE, I. S. SMITH,
J. HEARNS, G. P. CREAN, AND G. GILLESPIE
(Division of Surgery, Victoria Infirmary,
Glasgow. Gastro-intestinal Centre, Southern
General Hospital, Glasgow) The new
histamine H2 antagonist, cimetidine, has
already been shown to suppress meal
stimulated and nocturnal gastric acid
secretion in man",2 and thereby to have
potential use in the management of duo-
denal ulceration.

Thirty patients with active endoscopic-
ally proven duodenal ulceration who
would otherwise have merited elective
surgery, entered a double-blind trial
of either Ig cimetidine daily for 28 days
or placebo. Patients were reviewed clinic-
ally at two week intervals with a further
endoscopy on day 28 to ascertain ulcer
healing. Diary cards were maintained by
the patients as to daily symptoms and
supplementary antacid consumption.
At the end of 28 days, 13 of 16 patients

receiving cimetidine showed ulcer healing
compared with three of 14 placebo patients
(P < 0 0005). Those receiving cimetidine
had a greater number of pain-free days
and nights from week 1 (P < 0-01) while
supplementary antacid consumption in
placebo patients was significantly greater
than in those on cimetidine (P < 0-0005).
No patient has so far shown any toxic

effects or detectable abnormalities on
routine haematological or biochemical
screening.
The results indicate that cimetidine

is an effective agent in healing chronic
duodenal ulcer and in this trial sympto-
matic status appears to correlate well
with ulcer healing.
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The small intestine after ileo-jejunal
bypass

P. J. KUMAR, P. D. FAIRCLOUGH, T. AGGIS,
D. RIMMER, M. L. CLARK, T. R. E. PILKING-
TON, AND J. C. GAZET (Department of
Gastroenterology, St. Bartholomew's Hos-
pital, London, and St. George's Hospital,
London) In animals after intestinal re-
section adaptive changes occur in the
remaining intestine, particularly in the
ileum.1 The evidence that this process
occurs in man is however much less
satisfactory. The operation of ileo-
jejunal bypass performed for intractible
obesity2 offers an opportunity to study
adaptive changes in the small intestine
of man. Eleven females and two male
patients were studied before, and nine
female and one male patient were studied
7-13 months after end-to-side anastomosis
of 7 inches of proximal jejunum to 7 inches
of terminal ileum.

'Blind' assessment of the morphology
of peronal jejunal and ileal biopsies
showed that adaptive changes occurred
not only in the ileum, where the mean
villous height nearly doubled after bypass
(mean VH + 1 SD preop 503 ± 130 u,
n = 5; postop 943 ± 178 ,u, n = 8) but
were also striking in the jejunum (mean
VH ± 1 SD preop 409 156 , n = 5;
postop 685 ± 105 p, n = 8). Epithelial
cell height increased in the jejunum of all
five subjects and in the ileum of four out of
five subjects in whom paired biopsies were
obtained.
An intestinal perfusion technique3 was

used to study the capacity of the intestine
to absorb glucose, sodium and water
from isotonic glucose-saline solutions.
No increase in jejunal absorption was
shown, but this may be due to poor
mixing in the dilated jejunal segment.
There was however considerable increase
in glucose, water and sodium absorption
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in the ileum of the three subjects studied.
This study shows that considerable

adaptive changes occur in the jejunum
and ileum in continuity after ileojejunal
bypass. This may be one of the reasons
for the reduction in diarrhoea with time
after bypass, and for the eventual stabilisa-
tion of weight in these patients.
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A mechanism for enteric hyperoxaluria

T. G. FEEST, P. D. FAIRCLOUGH, V. S.
CHADWICK, AND M. L. CLARK (Depart-
ment of Gastroenterology, St. Bartholo-
mew's Hospital, London, and Medical
Unit, University College Hospital, London)
Secondary hyperoxaluria occurs after
resection of the ileum and in a number
of other gastrointestinal conditions. This
phenomenon, which may result in the
formation of calcium oxalate renal
stones, is due to excessive absorption
of dietary oxalate.1 In man, the colon
appears to be necessary for the develop-
ment of secondary hyperoxaluria, and
experimental data in animals suggests
that bile salts may increase colonic
absorption of oxalate.2
The present study is the first to test in

man the hypothesis that bile salts increase
colonic absorption ofoxalate. A perfusion-
marker technique3 has been used in two
subjects with colonic exclusion to measure
colonic absorption of oxalate. 2 mmol 1-
sodium oxalate labelled with 1 ,uCi l-1
14C-oxalic acid, with and without sodium
chenodeoxycholate (NaCDC) 5 mmol 1-1,
in isotonic pH 7-6 phosphate buffer was
perfused through the excluded colon
of each subject at a rate of 10 ml min-'.
One subject was re-studied after three
months.
There was at least a five fold increase in

colonic absorption of oxalate in presence
of NaCDC (range-controls, 0-04-0-96

,umol min-'; with NaCDC, 5 04-5 54
,umol min-') which was reflected in the
excretion of oxalate in the urine in the
36 hours following each perfusion (control
16-83 ,umols; after NaCDC perfusion
266-534 umols). NaCDC induced the
expected water secretion on all occasions.

This study shows that concentrations of
NaCDC comparable to those found in the
stools of ileal resection patients can in-
crease colonic oxalate absorption in man
and account for the secondary hyper-
oxaluria found after ileal resection.
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Congenital bile acid (BA) deficiency associ-
ated with intractable constipation in a
28-year-old woman

JOHN ISER, D. JONES, G. M. MURPHY, AND
R. HERMON DOWLING (Gastroenterology
Unit, Guy's Hospital Medical School,
London SE] 9RT) Well-documented
congenital BA deficiency has not been
previously described: we report such a
case. Age 10: Presumptive diagnosis of
BA deficiency' because constipation,
steatorrhoea and abnormal chylomicron
tolerance partly corrected by Desibyl.'
Age 27: Stopped Desibyl. Intestinal
'obstruction' with faecal impaction. NAD
at laparotomy. Without treatment, bowels
open 1/3-6 weeks.
(A) Bile acids:

(1) Duodenal BA concentration
(post-CCK): 0O1-4-0 mM (con-
trols 64 ± SEM 8-0).

(2) Serum BA's: Total 3-4 ,uM (Nor-
mal < 15-0); conjugated cho-
late 1-2 ,M (Normal < 3-0);
conjugated chenodeoxycholate
1-8 ,uM (Normal < 3-5);
24-hour profile-normal.

(3) Hepatic uptake conjugation and

transport: 14C-cholate and 14C-
chenodeoxycholate plasma dis-
appearance, transhepatic trans-
port and conjugation (occluding
duodenal balloon)-normal.
ICG clearance normal. 45-min
BSP retention 26%; BSP clear-
ance (X2) impaired.

(4) Intestinal transport: 14C-glycine
glycocholate breath test normal.
Faecal BA excretion (6 days)
43 and 54 mg/day without;
224 and 285 mg/day with
Chromium market correction-
(normal 300-500 mg/day).

(5) Biliary lipid composition. Moles
% BA : phospholipids chol-
esterol-51 : 30 : 19 -* satura-
tion index 2-1 (normal < I 0).

(6) Kinetic studies (X2): (see table
below).

(B) Additional investigations:
Intestinal structure: Barium studies,
jejunal and colonic biopsies-normal
Liver structure: Normal biopsy.
Cholecystogram: Radiolucent gall-
stones in functioning gallbladder.
In progress: Cholecystectomy, hep-

atic HMG CoA reduct-
ase, cholesterol 7o and
12cx hydroxylase enzyme
assays, urinary sulpha-
ted and non-sulphated
BA excretion, GLC-MS
analysis of bile, BA
replacement studies.

Conclusion: Probably congenital par-
tial BA deficiency due to diminished BA
synthesis with presumed selective hepatic
cholesterol 12a hydroxylase deficiency.
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Patient Controls3
Parameter '4C-cholate study 14C-cheno study Normal Gallstone patients
Pool size (mg) Cholate 147 158 1,128 + 84 620

Cheno 167 270 1,263 ± 190 505
Synthesis rate Cholate 33 269 ± 26 206
(mg/day) Cheno 95 209 ± 45 178
Half-life (days) Cholate 341 3 9 ± 0-5 1.9

Cheno 2-0 51 ± 1-1 1P7
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Serum bile acids (SBA's) and plasma bile
acid disappearance (PBAD) as tests of
liver function: a study in controls, patients
with liver disease and gallstone patients
before and after chenodeoxycholic acid
(CDCA) treatment

P. E. T. ISAACS, J. H. ISER, G. M. MURPHY,
AND R. HERMON DOWLING (Gastroentero-
logy Unit, Guy's Hospital Medical School,
London SE] 9RT) Fasting SBAs and
PBAD are said to be sensitive indices of
liver function,1 but it is not known
whether the raised SBAs seen during
CDCA treatment of gallstone patients2"3
are a physiological effect of BA feeding
or a pathological effect of induced liver
disease.
To study this we measured fasting total

SBAs the conjugates of cholic (c-C)
and chenodeoxycholic (c-CDC) acid and
PBAD of 10 ,uCi 14C-CDCA in 10 con-
trols, 17 patients with biopsy-proven liver
disease, eight gallstone patients studied
before and after three months' CDCA
treatment and eight patients on long-term
(19-42 months') chenotherapy.

Fasting total SBA's were raised in liver
disease (70 ± SEM 14-3 ,uMol/L) and in
gallstone patients increased from 13 ± 2-3
before to 30-8 ± 8&7 after three months'
CDCA but did not further increase with
long-term therapy. However, in liver
disease, c-C (41 ± 12'7) and c-CDC
(18 ± 4 3) were raised while in patients
receiving short- and long-term cheno-
therapy, they were not.
The mean ti of 14C-CDCA plasma dis-

appearance was not significantly different
in controls (5 i 0-3 min) and in patients
with gallstones before (5 ± 0-2 mins)
and during (5'0 ± 0'3) chenotherapy
but was significantly prolonged in patients
with liver disease (14 ± 3'8). The corre-
sponding figures for percent retention at
20minswere 14 ± 1-2, 13 + 1-4, 15 ± 1 6
and 33 ± 4-7.
Both SBAs and PBADs gave 'false'

positives and negatives; two of 17 liver
disease patients had normal SBAs but
eight of 17 had normal PBADs; two of 16
gallstone patients had slightly delayed
PBAD.

Conclusions: Fasting SBAs are more
reliable than PBAD as indices of liver
function. Raised SBAs in gallstone
patients are due to unconjugated CDCA
feeding rather than to delayed PBAD.
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Chenodeoxycholic acid (CDCA) treatment
of gallstones: a follow-up at five years

J. H. ISER, G. M. MURPHY, AND R. HERMON
DOWLING (Gastroenterology Unit, Guy's
Hospital Medical School, London SE]
9RT) Our experience in treating 114
gallstone patients with CDCA over five
years is reported, with emphasis on
efficacy, the dose of CDCA and resistance
to treatment in obese patients, toxicity and
gallstone recurrence.

In 43 patients with radiolucent stones
treated for > six months, stones have
completely (17) or partially (4) dissolved
in 21 (responders) but remain unchanged
in 22 (non-responders) who are con-
tinuing treatment. Whereas previously,
non-responders took less CDCA/body
weight,1 both groups now receive 13-15
mg CDCA.kgBW-1 day-1. However, in
non-responders, the post-treatment cho-
lesterol saturation index (SI)2 (1.00 +
SEM 0 06) and the degree of obesity
(130-4 ± 8&2% ideal BW) were significant-
ly higher than in responders (0-76 i 0 03
and 109 ± 2-7% respectively).

In six very obese patients (157 13%
IBW), even with 13-2 ± 0 5 mg CDCA.
kgBW-1 day-1, the mean SI remained
high (1 03 ± 0 07) but became unsaturated
(0-87 + 0 06) with 18-0 ± 0-9 mg/kg. There
were no significant histological abnor-
malities in 90 liver biopsies from 56
patients, 20 of whom were studied
before and after 6-28 months' treatment.
Gallstones have recurred six times in five
of the 17 responders, 12 + two months
after withdrawing CDCA.

Conclusion: In adequate doses, CDCA
is safe and effective, but obese patients
require more CDCA/kgBW than non-
obese. The timing and frequency of
gallstone recurrence remains to be
established.
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A controlled trial of D-penicillamine
therapy in primary biliary cirrhosis

STEPHAN JAIN, P. J. SCHEUR, S. SAMOURIAN,
J. O'D. MCGEE, AND SHEILA SHERLOCK
(Department of Medicine, Royal Free
Hospital, London NW3) D-penicillamine
(900 mg daily) has been used in a ran-
domised double blind controlled trial for
treatment of primary biliary cirrhosis.
Nineteen patients received D-penicillam-
ine and thirteen placebo, and the two
groups were similar in age, duration
of illness, liver function tests and liver
histology. Before entry into the trial
all but two patients had elevated liver
copper concentration.

After three months patients taking
D-penicillamine showed a significant
(P = < 0-005) reduction in serum aspart-
ate transaminase levels compared with the
placebo group, and this reduction appears
to be sustained. Serum bilirubin and
alkaline phosphatase levels have not
changed significantly. Ten patients have
had a second liver biopsy after one year
in the trial, and in the D-penicillamine
group the liver copper concentration
has fallen by a significant degree from
310 ug/g dry liver ± 128 (± 1 SEM) to
84 + 36, compared with 512 ± 200
to 404 i 139 in the placebo group.
Histologically, improvement in cholestasis
was seen in patients on the active drug,
but the degree of inflammation and
necrosis and histological stage remained
similar in both groups. Thirty-two per
cent of patients on D-penicillamine had
to discontinue the drug because of side
effects, but D-penicillamine is a promising
treatment for patients with primary
biliary cirrhosis.

Cereal fibre and the irritable bowel-
a controlled trial

A. P. MANNING, K. W. HEATON, R. F.
HARVEY, AND P. UGLOW (University
Department of Medicine, Bristol Royal
Infirmary, Bristol) It has been recently
suggested that the irritable bowel syn-
drome may be caused by a fibre-depleted
diet. Traditional treatment, however, in-
cludes a low fibre diet. We have compared
two diets, one high and one low in cereal
fibre, allocated randomly to 14 and 12
patients respectively for six weeks.
Symptoms, recorded on a special

chart, were consistently affected only by
the high fibre diet. The number of days
with pain was reduced from 46-8 + 101 %
(SEM) to 34-9 + 8-7% (P < 0-05). Sub-
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jectively, bowel function improved sig-
nificantly.

Colonic motility, as measured with
miniature balloons, was significantly re-
duced only on the high fibre diet. Fasting,
contractile activity was present in the
sigmoid colon for 32-0 ± 4-3 % of a
30 minute period before and for 16-3 ±
49% during this diet (p < 001), and
there was a fall in the motility index
(p 0-05). Passage of radiopaque
pellets was accelerated by the high fibre
diet only in those with initially slow
transit.

Conclusion: a high cereal fibre diet is of
therapeutic value in the irritable bowel
syndrome.

Colonoscopy for unexplained rectal
bleeding

EDWIN T. SWARBRICK, RICHARD H. HUNT,
D. I. FEVRE, AND CHRISTOPHER B. WILLIAMS
(St. Mark's Hospital, London) We have
performed two hundred and thirty-nine
colonoscopic examinations for the investi-
gation of unexplained rectal bleeding.
Local anorectal conditions were excluded
by digital and protosigmoidoscopic exa-
minations and all patients had negative
barium studies, during most of which
double contrast techniques had been
employed.

Endoscopic examination of the whole
colon was possible in 95% of cases.
Causative lesions were found in 95
patients (40 %); 39 had polyps which were
removed or destroyed, 24 had inflamma-
tion due to ulcerative colitis, Crohn's
disease or irradiation and nine had a
variety of other conditions including
diverticular disease and haemangiomas.
In 23 patients (10%) carcinomas were
found which had been missed on X-ray
examination. Lesions were found in nine
of the 28 cases presenting with anaemia
and of these two were carcinomas.
The patients represent a highly selected

population referred mostly from specialist
centres. Nevertheless it is clear that
colonoscopy can contribute positively to
the investigation and treatment of un-
explained rectal bleeding and may prevent
unnecessary laparotomy.

The enzyme abnormalities of the hereditary
hepatic porphyrias

M. J. BRODIE, G. G. THOMPSON, M. R. MOORE,
AND A. GOLDBERG (Department of Mat-
eria Medica, Glasgow University, Stobhill
General Hospital, Glasgow) The heredit-

ary hepatic porphyrias, acute inter-
mittent porphyria (AIP), hereditary co-
proporphyria (HC) and variegate por-
phyria (VP) have in common an acute
presentation with abdominal pain, neuro-
psychiatric disturbances and autonomic
dysfunction. HC and VP may also present
with skin photosensitisation Each has a
distinct pattern of porphyrin excretion
although all excrete excess porphyrin
precursors, 8-aminolaevulinic acid (ALA)
and porphobilinogen (PBG) in attack.
Each porphyria is associated with

alteration in activities of enzymes of
haem biosynthesis. We have measured
the activities of the mitochondrial en-
zymes,ALA synthase, coproporphyrinogen
oxidase and ferrochelatase, in the leuco-
cyte and the cytosol enzymes, ALA
dehydratase, PBG deaminase and uro-
porphyrinogen decarboxylase, in the ery-
throcyte.1 In all three porphyrias there was
increased activity of the rate-limiting
enzyme ALA synthase. In 21 patients
with AIP there were significant depressions
of not only PBG deaminase2 but also ALA
dehydratase and uroporphyrinogen decar-
boxylase. In nine patients with HC there
was a significant depression of copropor-
phyrinogen oxidase. In two cases of VP
the activities of ferrochelatase were less
than that of the lowest control value.

These results demonstrate the under-
lying lesion producing the unique patterns
of porphyrin excretion in these diseases.
We suggest that each porphyria is a mani-
festation of different enzyme abnormali-
ties in haem biosynthesis.
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Correlation of amylobarbitone metabolism
in vivo with amylobarbitone hydroxylation
kinetics in needle biopsies of liver in
alcoholics

H. S. FRASER, D. S. DAVIES, AND G. NEALE

(Departments of Clinical Pharmacology
and Medicine, Royal Postgraduate Medical
School, Hammersmith Hospital, Du Cane
Road, London W12) There are large
interindividual variations in drug oxida-
tion rates in man. Attempts to correlate
elimination in vivo with liver enzyme

activity have been made using different
substrates in vivo and in vitro. We have
therefore measured plasma amylobarbi-
tone (AB) clearance, urinary 3'-hydroxy-
amylobarbitone (OHAB) (the major
metabolite) and AB hydroxylase activity
in needle biopsies of liver in the same
patients.

Subjects were alcoholics hospitalised
for alcohol withdrawal. AB half-life and
OHAB elimination over 48 hours were
measured by g.l.c. methods. Liver biopsies
were performed by Menghini needle.
9,000 x g supernatant was incubated
with 2-14C AB at 8 concentrations and
product 2-14C OHAB extracted and
measured to permit estimation of Km
and Vmax.1

There were wide variations in half-life
(4909 i 9-10 hours (SEM)) and clear-
ance (0-43 ± 0 03 ml min-' kg-').
Healthy adult males had half-lives of
15-18 3-84 hours and clearances of
0-77 0-10 ml min-' kg-'. Clearance
increased with an increase of AB 3'-
hydroxylase activity (Vmax/Km= 011 ±
0-02 nmoles OHAB hr-1 mg liver wet
wt-I mM AB-') with r = 0-56 (n = 11)
but this did not reach a significant level
w(0 > p > 0 05). There was a stronger
correlation between AB clearance and
urinary OHAB (r = 0-67) (p < 002).
Urinary OHAB and AB 3'-hydroxylase
activity showed the strongest correlation
(r = 0-85, p < 0-001), suggesting that
there may be considerable variation in the
proportion of AB metabolised to the
recently identified N-hydroxy derivative.2
These results suggest that needle

biopsies can provide accurate and repre-
sentative kinetic data on drug metabol-
ising activity.
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The use of a breath test to assess hepatic
microsomal function in liver disease

J. F. GALIZZI, R. G. LONG, B. H. BILLING,
AND S. SHERLOCK (Department of Medi-
cine, Royal Free Hospital, London, NW3)
In order to study drug metabolism in
liver disease a tracer dose of 14C amino-
pyrine (2,uCi) was given orally. The 14COs
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formed by microsomal demethylation
was collected by breathing into counting
vials containing hyamine and the values
for specific activity at 2 h were expressed
as a percentage of the dose administered.
The following results (range and mean
+ SD) were obtained: I) 14 controls
4-1-6-5% (5 1 + 0 8); JI) 11 patients with
hepatocellular disease (6 chronic active
hepatitis, 5 cryptogenic cirrhosis) 0-3-
4-3% (1P8 ± 1-3), IJI) 20 patients with
chronic cholestasis (18 primary biliary
cirrhosis) 0-6-6-8% (4-2 + 13), IV) 16
alcoholic patients (7 cirrhosis, 6 hepatitis
and 3 fatty change) 0-7-4-8% (2-7 + 1-4).
Only one patient in group II had a value
within the normal range whereas 12
patients with chronic cholestasis and
three patients in the alcoholic groups had
normal values.
The discrimination between the patient

groups was not improved by calculating
the decay of specific activity of 14C02
in breath over 8 h or by giving simul-
taneously a loading dose of aminopyrine
(9 mg/kg). The results obtained by any
of these procedures correlated well with
the plasma clearance rate of the drug.

It is concluded that the aminopyrine
breath test with a single determination
at 2 h provides a convenient non-invasive
method for assessing hepatic demethyla-
tion activity. Reduced values are associ-
ated with hepatocellular dysfunction.
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Percutaneous transhepatic portal vein
pressure measurement in alcoholic and
non-alcoholic liver disease. A comparison
with wedge hepatic vein pressure measure-
ment

D R. TRIGER, T. D. BOYER, A. G. REDEKER,
AND T. B. REYNOLDS (Departments of
Medicine, University of Southampton,
and University of Southern California
School of Medicine, Los Angeles, Cali-
fornia) Using a modification of the
technique for percutaneous transhepatic
cholangiography with the Chiba needle,"
the direct portal vein pressure (PVP) has

been measured in 29 patients with
quiescent alcoholic liver disease, 16
patients with alcoholic hepatitis, 25
patients with chronic active hepatitis,
and eight with primary biliary cirrhosis,
and the results compared with simultan-
eous wedge hepatic vein pressure (WHVP)
measurements. We have obtained an
excellent correlation between portal vein
pressure and wedge hepatic vein pressure
in patients with quiescent alcoholic
cirrhosis and also in acute alcoholic
hepatitis. A good correlation was also
found in the patients with non-alcoholic
liver disease, although there was a definite
tendency for PVP to exceed WHVP,
regardless of the degree of portal hyper-
tension. These results suggest that there
is a pre-sinusoidal component to the
portal hypertension in at least some forms
of non-alcoholic liver disease, and that
direct measurement of PVP offers a more
accurate assessment of portal hyperten-
sion than does WHVP.

Reference

'Okuda, K. et al. (1974). Amer. J. dig. Dis., 19,
21-36.

Serum 25-hydroxyvitamin D values in liver
disease and hepatic osteomalacia

R. G. LONG, R. K. SKINNER, E. MEINHARD,
M. R. WILLS, AND SHEILA SHERLOCK
(Departments of Medicine and Chemical
Pathology, Royal Free Hospital, and the
Department of Histopathy, The London
Hospital) The enzyme cholecalciferol-
25-hydroxylase is primarily located in the
liver. This study was performed to assess
serum 25-hydroxyvitamin D (25-OHD)
levels in untreated and treated liver
disease.
A modification of Haddad and Chyu's

method was used to measure 25-OHD in
1 6 patients with liver diseases. The normal
range was 25-9 ± 2-8 SEM ng/ml. The
mean of 25 alcoholic cirrhotics was
8-6 ± 0 9 ng/ml and of nine noncirrhotic
alcoholics was 9-8 ± 1-7 ng/ml. Twenty-
six cirrhotic active chronic hepatitis pat-
ients had a mean of 6 5 + 1 5 ng/ml and
six noncirrhotics had a mean of 11-3 ±
3.3 ng/ml. The mean of 11 untreated
symptomatic primary biliary cirrhosis
(PBC) patients was 5-1 ± 11 ng/ml
and of 25 patients treated with parenteral
calciferol was 22-7 ± 2-7 ng/ml (p <
0-001). The mean of seven untreated
asymptomatic PBC patients was 21-5 ±
6-9 ng/ml but of seven patients with acute
cholestatic jaundice was 4 0 ± 1-0 ng/ml.

Bone biopsies were quantified for
volume proportion of osteoid and com-
pared with 25-OHD levels in 15 chronic
liver disease patients. Five patientshadnor-
mal matrix; their mean 25-OHD was 17-7
± 9 9 ng/ml. Ten patients had osteomala-
cia and had a mean 25-OHD of 14-2 ± 3-5
ng/ml.

It is concluded that (1) 25-OHD levels
are much decreased in cirrhotics and
patients with acute and chronic sympto-
matic biliary disease, (2) 25-OHD levels
can be corrected by parenteral calciferol
in PBC and (3) there is a poor correlation
between osteomalacia and low 25-OHD
levels.

Enzymic analysis of ascitic fluid in the
diagnosis of hepatoma

T. J. PETERS, J. R. HEATH, AND G. NEALE
(Department of Medicine, Roval Post-
graduate Medical School, London W12
OHS) Little is known of the levels of
enzyme activities in ascitic fluid and their
correlations with liver disease. Using
highly sensitive assays employing fluori-
metric and radiolabelled substrates' en-
zymes associated with lysosomes, plasma
membrane, endoplasmic reticulum and
biliary canaliculi have been assayed in
ascitic fluid from patients with a variety
of liver diseases. The marker enzymes
assayed (with organelle shown between
parentheses) include: acid phosphatase,
N-acetyl-fl-glucosaminidase, ,-glucuroni-
dase (lysosomes); 5'nucleotidase, alkaline
phosphatase, leucyl-,B-naphthylamidase
(plasma membrane); neutral a-glucosidase
(endoplasmic reticulum); y-glutamyl trans-
peptidase (biliary canaliculus).
The enzyme levels in the ascitic fluid

were between two and five times those in
the serum. However, the most striking
finding was the marked elevation of y-
glutamyl transpeptidase in the ascitic fluid
from patients with proven hepatoma com-
pared with levels in ascitic fluid from
patients with cirrhosis, secondary deposits,
or with miscellaneous chronic serositides
(33 ± 5-1, 17-56, n = 5; 2-1 :1 0 5,
0-2-6-1, n = 10). It is suggested that assay
of y-glutamyl transpeptidase in ascitic
fluid is of value in the differentiation of
primary hepatoma.

(This work is supported by The Well-
come Trust).

Reference

"Peters, T. J., Muller, M., and de Duve, C. (1972).
J. exp. Med., 136, 1117-1139.
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Primary hepatoma: a controlled thera-
peutic trial

A. M. G. COCHRANE, I. M. MURRAY-LYON,
D. BRINKLEY, AND ROGER WILLIAMS
(Liver Unit, King's College Hospital and
Medical School, London SE5) Although
there have been many therapeutic trials
of chemotherapy for primary hepatoma,
few have been controlled and results of
treatment have been disappointing. The
present report is concerned with a con-
trolled trial of chemotherapy alone
versus radiotherapy followed by chemo-
therapy in 18 patients with primary
hepatoma. Ten patients received quad-
ruple chemotherapy (5-flurouracil, cyclo-
phosphamide, methotrexate, and vin-
cristine). These patients survived sig-
nificantly longer (21/52, p < 0-02) than
eight patients who received radiotherapy
followed by the same chemotherapy
regime (12/52). Further analysis of these
results suggested that length of survival
in both treatment groups was related to
age, length of history, levels of serum
bilirubin and aspartate transaminase and
to presence of cirrhosis or ascites. Using
these criteria, patients were subdivided
into two grades of disease. For patients
with less severe disease (grade A), median
survival after chemotherapy alone (54/52)
was longer than after radiotherapy fol-
lowed by chemotherapy (24/52). Survival
of patients with severe disease (grade B)
was equally poor in both treatment
groups (5/52, chemotherapy; 7T5/52 radio-
therapy followed by chemotherapy).

In conclusion, these results show that
quadruple chemotherapy alone is a
valuable form of therapy for grade A
patients. Neither form of therapy, how-
ever, was of any benefit for grade B
patients.

Immune complexes in acute and chronic
liver disease

H. C. THO1*S, H. HODGSON, S. JAIN,
B. POTEER, AND S. SHERLOCK (Depart-
ment of Medicine, Royal Free Hospital,
Pond Street, Hampstead, London NW3
2QG) Sera from patients with alcohol
related liver disease (ALD), chronic
active hepatitis (CAH, HB. +ve and -ve)
primary biliary cirrhosis (PBC) and acute
type A and B viral hepatitis have been
examined for immune complexes by
anti-complementary (AC) assay and by
the technique of radio-labelled Clq
binding.
Immune complexes were found in all

groups. In alcohol induced disease,
complexes were found only during epi-
sodes of hepatitis. Eight patients with
acute viral hepatitis (A and B) had in-
creased Clq binding during the period of
elevated transaminases, and one patient
with type B hepatitis showed a rise in
Clq binding when HB surface antigen
titres were falling.

Ultracentrifugation studies on the
sera suggest that the Clq binding assay
detects large complexes while the AC
assay detects smaller ones. This may
account for the lack of correlation
between data obtained with these two
assays.
These data suggest that large and small

complexes are present in the serum during
acute and chronic hepatocellular liver
disease of varying aetiology and also in
PBC. The presence of large complexes
which are normally readily cleared by the
hepatic phagocytes suggests impairment
of this function in these diseases.

Histocompatibility antigens, autoantibodies,
and immunoglobulins in alcoholic liver
disease

R. J. BAILEY,* N. KRASNER, A. L. W. F.
EDDLESTON, ROGER WILLIAMS, DEBORAH
DONIACH, L. A. KENNEDY, AND J. R.
BATCHELOR (Liver Unit, King's College
Hospital and Medical School, London
SE5; Department ofImmunology, Middle-
sex Hospital, London W1; Tissue Typing
Laboratory, Guy's Hospital, London SEI)
Recent evidence of lymphocyte sensitisa-
tion to liver antigens, and direct lympho-
cyte cytoxicity to hepatocytes in patients
with alcoholic liver disease, suggests that
immunological mechanisms may contri-
bute to the liver damage. Similar immune
responses occur in chronic active hepatitis
and since this condition is associated with
an increased frequency of the histo-
compatibility antigen HLA-B8 we carried
out tissue typing in 63 patients with
alcoholic liver disease and looked for
serum autoantibodies and abnormal
immunoglobulin levels as further evidence
of disordered immunity.
The distribution of histocompatibility

antigen phenotypes was abnormal in
patients with alcoholic cirrhosis, HLA-B8
being increased in frequency (45% com-
pared with 25% of95 controls, P < 0-025),
and HLA-A28 being absent (p < 0-001).
In contrast, in those with fatty liver and
minimal fibrosis the frequency of both
these antigens was normal. In the total
series of 219 patients there was an in-

creased frequency of antinuclear and
smooth muscle antibodies (13 % and 21 %
respectively) and raised levels of IgA
and IgC (found in 50% and 37% respect-
ively). These changes were particularly
common in those with cirrhosis. In
contrast, serum IgM levels, raised in 46%
of cases, were not significantly related
to the finding of cirrhosis on biopsy,
but correlated significantly with the
degree of portacaval shunting.
These results are in keeping with the

evidence suggesting that immune re-
sponses may be involved in the patho-
genesis of alcohol-induced liver damage
and indicate that these may be par-
ticularly important in the progression of
such damage to cirrhosis.

*R. J. Bailey was supported by the Canadian
Hepatic Foundation.

Prevalence of liver disease among androgen
takers

D. WESTABY, S. J. OGLE, J. SWALE, J.
RANDELL, F. PARADINAS, AND I. M. MURRAY-
LYON (Departments of Gastroenterology,
Chemical Pathology, Psychiatry and Histo-
pathology, Charing Cross Hospital, Lon-
don W6) Androgen therapy may pro-
duce cholestatic jaundice and there is an
association with peliosis hepatis and
possibly primary liver tumours.
We have surveyed 60 patients (43 female

transexuals, 18 impotent males) receiving
methyl testosterone 50 mg t.d.s. for up to
five years. None was alcoholic and all
were well clinically, apart from 18 with
hepatomegaly and one with a primary
liver tumour. Plasma bilirubin and
alkaline phosphatase were normal in all
but one patient. Raised levels of SGOT
(50 IU/L) were found in 24 patients.
Liver scintiscans with 99 mTc-sulphur
colloid in 51 patients were grossly ab-
normal in 15 of whom only II had
abnormal LFTs. Liver biopsy in 10 cases
with abnormal LFTs or can performed
under laparoscopic control because of the
risk of biopsying peliosis hepatis. Nine
showed abnormalities ranging from mini-
mal sinusoidal dilatation to frank peliosis
usually associated with disruption of
hepatic vein walls with partial occlusion
of the lumen by hepatocytes. The 26 year
old female transexual with a primary
liver tumour had received methyl testo-
sterone for five years. The tumour was
benign histologically and she had a
successful hemihepatectomy.
These results illustrate the danger of

825
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this form of long term androgen therapy
and need for careful patient monitoring
with liver function tests and scintiscanning.

Quantity of alcohol consumption and risk
of chronic pancreatitis

H. SARLES, R. C. CROS, R. NICOLAS, AND
J. P. DURBEC (Unite de Recherches de
Pathologie Digestive U 31 Inserm 46
chemin de la Gaye-13009-Marseille
(France)) A multicentre study has been
mounted (Sarles, Murat: France; Bank,
Marks, Moshal: SA; Lebras, Bouvry:
Cote d'lvoire; Saliou Diallo: USA;
Amman: Switzerland: Nakamura: Japan).
Mean consumption of ethanol before
onset of the disease has been calculated
in patients with proven chronic pancreat-
itis (CP) (pancreatic stones on plain
film). For each patient, a normal control
of same sex, same age ± two years and
similar profession, drawn randomly from
the population of the same centre has
been studied. 315 pairs have been studied.
A comparative study has been made
in 193 cases of CP and 490 non matched,
randomly selected male controls. In both
studies, the Log relative odds (relative
risk) is linearly correlated with the mean
daily consumption and no threshold can
be found. In a small number of predis-
posed patients alcohol is toxic as
soon as the smallest quantity is consumed
and must be completely prohibited in
patients with CP. The relative risk
doubles approximately every 40 g of
alcohol.

119 patients with CP: 111 males, eight
females observed in Marseilles were ques-
tioned. Total consumption of ethanol
before onset of the disease: males
1,166 ± 176 1; females: 605 + 195 1.
Duration males: 18 + 1 years; females:
11 ± 3. This is similar to what has been
found by Lellbach' in cirrhotic males.

Reference

'Lellbach, W. K. (1972). Dosis-Wirkungs-bezie-
hung bei alkohol-leberschaden. Dtsch. Med.
Wschr., 97, 1435.

Effective Trasylol therapy after induction
of experimental acute pancreatitis

M. MACKENZIE AND C. W. IMREE (introduced
by L. H. BLUMGART) (University Depart-
ment of Surgery, Royal Infirmary, Glas-
gow) Trasylol treatment in experimental
pancreatitis has not previously been
instituted at different time periods after
induction of acute pancreatitis. Acute

haemorrhagic pancreatitis was induced
in a standard fashion' in mongrel dogs,
resulting in 100% mortality in four dogs
given supportive therapy alone. Four
control animals survived without ill-
effect. A third group, comprising 12 dogs,
had supplementary Trasylol (400,000
Units) given intravenously at varying
times after onset of acute pancreatitis.
Delay in administering Trasylol was
associated with increasing morbidity
(assessed by weight loss). Trasylol treat-
ment commenced before 12 hours resulted
in 100% survival, but after 12 hours this
was reduced to 50%.
A 30% fall in serum albumin values

(after correction for haematocrit) occurred
within four hours of onset of acute pan-
creatitis. Trasylol given at one hour after
onset considerably decreased the rate and
degree of this hypoalbuminaemia. In
addition Trasylol given within two hours
of onset caused visible regression of the
gross pancreatic oedema and retarded the
progress of haemorrhagic pancreatitis.

Reference
Anderson, M. D., Van Hagen, F., Method, H. L.,

and Mehan, W. H. (1958). An evaluation
ofthe use of bile, bile salts and trypsin in the
production of experimental pancreatitis.
Surgery Gynec. Obstet., 107, 693.

Pancreatic EMI scanning-a preliminary
clinical view

P. B. COTrON, M. E. DENYER, AND L. KREEL
(Gastrointestinal Unit, The Middlesex
Hospital, London, Division of Radiology,
Clinical Research Centre, Northwick Park
Hospital, Middlesex) Computerised axial
tomography (CAT) provides a new
method for pancreatic imaging. We have
made a preliminary clinical evaluation
using the EMI general purpose body
scanner in 32 patients, who could be
divided into three groups on the basis of
the clinical question: group 1-jaundice or
pain, ?pancreatic lesion (8); group 2-
known pancreatic lesion, ?cancer or
pancreatitis (8); group 3-recurrent pan-
creatitis, ?local abnormality or cyst (16).

In group 1, scan reports correctly
identified three tumours and two normals.
In two jaundiced patients the pancreatic
head appeared swollen and neoplasm was
suspected. One was subsequently proven
to have primary biliary cirrhosis and the
other alcoholic hepatitis, presumably
with sub-acute pancreatitis since the scan
later reverted to normal. In one patient
with chronic pancreatitis the scan was
normal.

Seven of the eight patients in group 2
were subsequently proved to have ad-
vanced pancreatic cancer. Their scan
reports were definitely positive in four and
suggestive in three. The final patient had
chronic pancreatitis. His scan was diffi-
cult to interpret because of loss of body
fat.
The scans showed pancreatic abnormali-

ties in 12 of the 16 patients with relapsing
or chronic pancreatitis (three calcified).
The appearances of sub-acute pancreatitis
(uniform swelling) and total pancreatic
atrophy (fat replacement) were character-
istic. Only with gross dilatation was the
pancreatic duct visible. One known
pseudocyst was well demonstrated. In
another patient with previous traumatic
pancreatitis, a small cyst was suspected,
but not later confirmed.

In several patients previously un-
suspected abnormalities were seen in
organs other than the pancreas.

Techniques and interpretive skills con-
tinue to develop, and it is clear that
pancreatic CAT scanning has clinical
potential. Its precise application alongside
other techniques, particularly ultrasono-
graphy, remains to be defined.

Chemotherapy for pancreatic cancer

C. N. MALLINSON, M. 0. RAKE, C. A. FOX
M. CYNAWORSKI, B. COCKING, A. JACKSON,
AND B. DIFFY (The Greenwich, Canter-
bury, and Thanet Hospitals) The median
survival of patients with inoperable
pancreatic cancer is short, and the few
previous trials of chemotherapy have
mostly been in small numbers of patients
and without controls.' A prospective,
randomised, controlled study of chemo-
therapy has been carried out in 41 patients
with pancreatic cancer diagnosed at
laparotomy. 21 control patients were
given no placebo but were followed up at
six week intervals. 20 patients of com-
parable age, sex and tumour load were
given an initial course 4$ intravenous
cyclophosphamide, methotrexate, vincris-
tine and 5-fluorouracil (5-FU). Mainte-
nance treatment of intravenous 5-FU and
mitomycin C was given at six week inter-
vals. Results were assessed by laboratory
investigation, the Karnowski scale of daily
activity, self-assessment by the patients,
and survival. The treatment proved
acceptable, caused only occasional, re-
versable toxicity and no patient-refusal.
The median survival of 21 untreated
patients was two months (15 deaths), of
treated patients 11 months (nine deaths).
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(Chi-square 840, p = 0{0038). The 95%
confidence limits for the survival time
of half the untreated patients are one to
three months, for half the treated patients
at least six months. These results show
clearly that this regime has significant
benefit in some patients with pancreatic
cancer.

Reference

'Carter, S. K. and Comis, R. L. (1975). The
integration ofchemotherapy into a combined
modality approach for cancer treatment. VI.
Pancreatic adenocarcinoma. Cancer Treat-
ment Reviews, 2, 215-224.

Serum cholecystokinin in pancreatic disease

R. F. HARVEY, J-F. REY, JANE M. HOWARD,
A. E. READ, J. F. GROARKE, 0. FITZGERALD,
A. EDERLE, AND I. VANTINI (Department
of Medicine, Bristol Royal Infirmary;
Department of Medicine and Thera-
peutics, University College, Dublin, and
III Clinica Medica Generale, Universita. di
Padova, Verona) Markedly raised plasma
gastrin levels are found in patients with
hypochlorhydria, presumably due to a
failure of the normal feedback inhibition
of gastrin secretion by gastric acid.'
Similar situations are well recognised in
non-gastrointestinal endocrine systems
(e.g. raised TSH in primary hypothyroid-
ism, ACTH in Addison's disease), but
have not so far been documented for any
gastrointestinal hormone other than gast-
rin. The results of a small preliminary
study of patients with chronic pancreatitis
suggested that a similar situation might
occur with cholecystokinin-pancreozymin
(CCK).2
We have therefore measured serum

CCK levels in four separate series of
controls and patients with various pan-
creatic disorders (100 patients and 100
control subjects). Since individual radio-
immunoassays may not always measure
the material they are intended to measure,
serum CCK levels were estimated by three
different metbods, two being radio-
immunoassays (antisera MS/6 and JP/4),
and one an in-vitro bioassay.3 In each of
the series, and with each of the assay
methods used, fasting serum CCK levels
in patients with pancreatic disease were
considerably greater than in the corres-
ponding control subjects (differences be-
tween median levels 2-5-6 0 nanograms/mI
when measured as CCK-like immuno-
reactivity, and 10-20 nanograms/ml when
measured as CCK-like bioactivity, all
differences being statistically highly sig-
nificant).

Conclusions:
(1) Raised serum levels of biologically

active cholecystokinin-pancreozymin are
present in patients with pancreatic dis-
orders associated with deficiency of
pancreatic exocrine secretion.

(2) Some of the abnormalities in
gastrointestinal function which occur in
such patients may be related to this
phenomenon.

(3) Measurement of serum CCK may
have some diagnostic potential in sus-
pected pancreatic disease.

References

'Walsh, J. H. and Grossman, M. 1. (1975). Gastrin.
N. Engl. J. Med., 279, 1027-1035.

2Harvey, R. F., Dowsett, L., Hartog, M., and
Read, A. E. (1973). A radioimmunoassay for
cholecystokinin-pancreozymin. Lancet. 2,
826-828.

3Johnson, A. G. and McDermott, S. J. (1973).
Sensitive bioassay of cholecystokinin in
human serum. Lancet, 2, 589-591.

Observer variation in pancreatogram
interpretation

A. REUBEN, E. ELIAS, A. R. W. HATFIELD,
M. KIZU, J. PEMBERTON, AND P. B. COTTON
(The Gastrointestinal Unit, Middlesex
Hospital, London) Remarkable success
has been claimed in diagnosing pancreatic
disorders by ERCP, and in distinguishing
pancreatitis from cancer. We have been
concerned about the subjectivity of radio-
graphic interpretation. Observer variation
has been examined by asking four exper-
ienced observers to assess 40 sets of well
documented radiographs, both 'blindly'
and with clinical details, each on three
occasions. Opinion was sought on the
diagnosis, quality of films, presence
of specific radiological features, and the
diagnostic relevance of clinical informa-
tion. Individual consistency in reporting
varied from 65 to 75%. Overall diagnostic
accuracy was only 58 %, and observers
disagreed completely in 30% of cases.
Results were only slightly improved by
excluding films judged to be of poor
quality. Clinical information changed the
diagnostic certainty in 46% ofassessments,
70% of these leading to improved accur-
acy.
ERCP gives direct information about

the major pancreatic and biliary duct
systems, and often provides an accurate
diagnosis. Caution must be exercised
in relying on radiological appearances
alone

Incidence of oesophageal symptoms in
patients with irritable bowel syndromes

W. C. WATSON, S. N. SULLIVAN, M. CORKE,
AND D. RUSH (Gastrointestinal Unit,
Victoria Hospital, London, Ontario, Can-
ada) When we began to use the Rocom
Roche Health History Questionnaire (HQ)
whichcontains the detailed gastrointestinal
screen we became aware of a previously
unrecognized incidence of oesophageal
symptoms in patients with irritable bowel
syndromes (IBS). To test whether the
concurrence of oesophageal and colonic
symptoms was significant three groups of
patients (all women) were studied. 1 90
consecutive unselected patients with irrit-
able or spastic colon; II 84 age matched
controls attending the gynaecology ser-
vice; III 89 consecutive unselected patients
with organic gastrointestinal disease such
as ulcerative colitis, Crohn's disease, neo-
plasm, etc. All completed the HQ without
advice or prompting.
The incidence of oesophageal symptoms

in patients with IBS was 51 % compared
with 13% in controls (p < 0 001) and 13%
in those with organic bowel disease. 21 of
the controls had symptoms indicative
of IBS and it was 11 of these who also had
oesophageal symptoms (52 %), the same
incidence as in group I. The oesophageal
symptoms are suggestive of motility
disorders and manometric studies in
some subjects confirmed this, showing
high pressures in the cricopharyngeal or
lower sphincters and spasm in the body.
Irritable bowel syndromes are only one
expression ofa more generalized functional
disorder of the GI tract that we refer to as
the Irritable Gut Syndrome.

Mechanisms of ion transport across human
colonic mucosa

P. C. HAWKER, A. K. RILEY, AND L. A.
TURNBERG (Department of Medicine,
Hope Hospital (University of Manchester
School of Medicine), Salford M6 8HD)
A major function of the human colon is
absorption of salt and water but the
mechanisms involved have not been fully
elucidated. We therefore investigated
some of the characteristics of the trans-
port of Na+, Cl- and K+ across isolated
pieces of human colonic mucosa.
Normal mucosa, obtained at resection

tor carcinoma, was stripped of its muscle
coat, mounted between Perspex half-
chambers and bathed on both sides with
stirred, oxygenated isotonic buffer at
37°C. Electrical potential difference (19 ±
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1P7 mV) was comparable with values
reported in vivo. Current required to short
circuit the mucosa was 186 ± 12 7
pLa.cm-2 and electrical resistance was
102 i 6'3 ohm.cm-2 (n = 14).

Isotopic flux measurements demon-
strated that Na+ was absorbed actively,
6'37 ± 0-31 PEq.cm-2.hr-1, (n = 7) and
that glucose did not enhance this. Chlor-
ide transport was not significantly differ-
ent from zero, 0f69 ± 05 ,uEq.cm-2hr-1,
(n = 7).
There was a significant secretion of K+

under short circuit conditions, 0 16 + 0-06
pEq.cm-2.hr-1, (n = 7).
These studies (i) demonstrate the feasi-

bility of studying human colonic transport
in vitro, (ii) confirm that sodium is
actively absorbed and (iii) demonstrate
clearly that K+ is actively secreted.

Total parenteral nutrition (TPN) and
bowel rest in the management of Crohn's
disease

0. R. GREENBERG, G. B. HABER, AND
L N. JEEJEEBHOY (Department of Medi-
cine, University of Toronto, Toronto,
Canada) Because TPN allows for com-
plete nutritional support intravenously,
all oral intake may be stopped, and the
bowel put at rest. The role of this therapy
in Crohn's disease has not been completely
defined. A non-randomized prospective
study was therefore undertaken in 43
patients with active Crohn's disease
unresponsive to other medical manage-
ment. Indications were closure of fistulae
in 14, subactue obstruction in four, inflam-
matory mass in 14 and unremitting disease
in 11. Prior medical therapy included
prednisone in 24, which was continued
during TPN. The nutrient input (ideal
body wt) provided 40 kcal/kg/d (in 33 of
43) 1 g/kg/d amino acids, vitamins and
trace elements. During a mean infusion
period of 25 days, all oral intake was
stopped. Weight gain (av. 1 09 kg/wk)
occurred in the 33 receiving optimal
calories; the average rise in serum albumin
was 0 4 g%.

Clinical remission (relief of diarrhoea,
abdominal pain and improved well-
being) occurred in 33. Although 10
received < 40 kcal/kg/d, nine responded to
TPN. Continuing prednisone did not
improve results achieved with TPN alone
except with fistulae, where closure was
observed in one of seven receiving only
TPN,and six of seven with TPN plus pred-
nisone. After two years (one lost to follow
up) 29 have continued in medical remis-

sion, 13 without medication. In the other
13 surgery was performed, but pathology
revealed only minimal disease in seven.
We conclude that TPN with bowel rest

is an important therapeutic adjunct in the
management of Crohn's disease. The
addition of prednisone may enhance
fistula closure. High caloric input may not
necessarily be a major pre-requisite for
improvement.

Production of prostaglandins in ulcerative
colitis and their inhibition by sulphasala-
zine

STUART R. GOULD AND J. E. LENNARD-
JONES (Department of Medical Research,
St. Mark's Hospital, London ECI, and
The Academic Unit of Gastroenterology,
London Hospital, London El) A study of
the production of prostaglandins (PGs)
by the colon in ulcerative colitis has been
made. PG-like substances in the faeces
were extracted' and bioassayed on an
isolated rat fundus strip suspended in
Krebs' solution at 37°C and gassed with
95% 02 and 5% CO2. The muscle was
made selectively responsive to PGs by
the addition of antagonists and its sensi-
tivity increased by addition of indometha-
cin. The plasma from colorectal venous
blood obtained at laparotomy was simi-
larly extracted and bioassayed. The
efficiency of PG extraction was esti-
mated by the use of an internal standard
of 3H-PGE, and assay values appro-
priately corrected for recovery.

Stools from patients with active ulcera-
tive colitis contained much higher levels
of PGs (1-0-75-9 ng PGE2-equivalents
gm-'; mean = 22-0; 16 samples from
five patients) than stools from people with-
out diarrhoea (all < 06 ng PGE2-
equivalents gm-'; nine samples from nine
subjects) or with diarrhoea from other
causes (03-300 ng PGE2-equivalents
gm-'; mean = 4-0; 12 samples from
12 subjects). In longitudinal studies stool
PG levels tended to parallel disease
activity.
Venous plasma from patients under-

going surgery for colitis contained higher
PG-like activity than plasma from blood
draining normal colon or colorectal
cancer.
The anti-Pg properties of sulphasalazine

and 5-amino salicylic acid, its major faecal
metabolite, were measured by their ability
to reduce the tone of the isolated rat
fundus muscle strip. Both compounds
were found to be of similar potency to
aspirin. Administration of sulphasalazine

to patients with colitis was associated
with a decrease in stool PG levels.
Measurements have also been made on
the major urinary metabolite of PGF.

It is suggested that PGs are produced
in excess by the colon in active ulcerative
colitis and that part at least of the
therapeutic effect of sulphasalazine is due
to its anti-prostaglandin action.
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'Unger, W. G., Stamford, J. F., and Bennett, A.
(1971). Extraction of prostaglandins from
human blood. Nature, 233, 336.

The satisfactory long-term prognosis of
Crohn's disease

ELIAS MALLAS, ROBERT N. ALLAN. AND
W. T. COOKE (Nutritional and Intestinal
Unit, The General Hospital, Steelhouse
Lane, Birmingham B4 6NH) The pessi-
mistic view for the long-term prognosis
of Crohn's disease has resulted in the
widespread use of corticosteroids, im-
munosuppressive therapy and extensive
surgical resection, each of which carry
their own hazard. This paper reports
the outcome of 168 patients (86 men,
82 women) diagnosed more than 20 years
ago, and subject to an average of 2-5
definitive operations per person. 31%
have received corticosteroids during fol-
low-up. After initial resection 82% had
'recurrence' during the course of their
disease. Of the 124 living patients (mean
follow-up 27-3 years) 84% are currently
entirely well and symptom free with
normal laboratory indices, 13% have mild
symptoms and one or more biochemical
abnormalities. Only 3% have disabilities
that interfere intermittently with their
life style. 44 patients (26%) have died,
(mean follow-up 13-1 years), 22 related
to Crohn's disease. Twelve died post-
operatively, including seven from sepsis
and four from electrolyte imbalance. Three
died of perforated small bowel. Of this
group 10 were taking corticosteroids.
Six died of other complications (amyloid,
renal failure, liver disease) and one from
ACTH induced hypertension. Cortico-
steroid therapy did not prevent recurrent
disease and indeed was an important
contributory factor in 11 of the Crohn's
related deaths. The risks of the disease
did not increase with time. 'Recurrent'
disease is a part of the natural history
of the disorder but with modern surgery,
can be dealt with effectively. The long-
term prognosis for a satisfactory and full
life is good.
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Is there an oesophageal hiatus 'pinch-
cock' after all?

D. A. W. EDWARDS (Medical Research
Council Gastroenterology Unit, Central
Middlesex Hospital, London NWJO 7NS,
and Surgical Unit, University College
Hospital Medical School, London WC1E
6JJ) It is claimed that the cardiac
sphincter is the sole anti reflux mechanism
and that a 'good' sphincter responds to
the challenge of increased intra-abdominal
pressure by contracting to an even higher
pressure.' The rate of this contraction
appears to be much faster than the rate
usually achieved by smooth muscle.
When the pressure of the normal cardiac
sphincter is measured by four tubes with
openings at 900 to each other, four differ-
ent pressures are recorded-the so-called
radial asymmetry ofthe cardiac sphincter.

Records have been obtained from
patients in whom the hiatus is separated
from the sphincter. These records show
radial asymmetry of the hiatus, and
almost no asymmetry in the sphincter.
When intra-abdominal pressure is in-
creased, the hiatus responds by a greater
increment of pressure, but sphincter
pressure does not change. This response
of the hiatus has also been seen in records
from patients after a full cardiomyotomy.
These records suggest that the response
of a 'good' sphincter to a challenge
is an artefact and is the response of a
'good' hiatus; and, that the radial
asymmetry of the sphincter is a radial
asymmetry of the centripetal squeeze
of the hiatus.

Reference

'Cohen, S. and Harris, L. D. (1971). Does hiatus
hernia affect the competence of the gastro-
oesophageal sphincter? N. Engl. J. Med.,
284, 1053-1056.

The aetiology of benign gastric ulcer

R. G. FABER, N. K. MAYBURY, D. N. L.
RALPHS, AND M. HOBSLEY (The Depart-
ment of Surgical Studies, The Middlesex
Hospital, London WIN 8AA) There are
two popular theories of the aetiology
of benign gastric ulceration, duodeno-
gastric refluxl and gastric stasis.2 Duo-
denogastric reflux in aspirated gastric
juice can be quantified by measurement
of sodium concentration,3 and gastric
emptying is related to pyloric losses
(determined with the aid of a marker,
phenol red) during continuous gastric
aspiration. The last statement was vali-

dated in 21 patients with duodenal ulcer
(DUs) in whom the half-life (ti) of a
radioactive-labelled 50% glucose meal
was found to be negatively correlated
with pyloric loss during maximal secretion
(r = -0635, p < 0001).

Measurements of duodenogastric re-
flux during basal secretion were made in
53 controls, 90 DUs and 21 patients
with gastric ulcer (GUs). In the GUs
reflux was predictably and significantly
(p < 0-01 Fisher's exact test), greater
than in controls, but there was no differ-
ence between DUs and GUs (p > 01).

Pyloric losses were measured in 68
controls, 81 DUs and 29 GUs during
maximal secretion. As for reflux, GUs
emptied faster than controls (p < 0-02)
but there was no difference between the
two ulcer groups (p > 01).
These results are contrary to both the

common theories of aetiology of benign
gastric ulcer.
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'Dragstedt, L. R. and Woodward, E. R. (1970).
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Effect of aspirin and alcohol on the disposal
of acid by the duodenal mucosa

N. J. DORRICOTT AND W. SILEN (General
Hospital, Birmingham, and Harvard Medi-
cal School, Beth Israel Hospital, Boston,
Massachusetts, USA) The authors have
previously described how the canine
duodenal mucosa dispose; of acid (H+)
in the absence of pancreatic juice and bile
by a combination of neutralisation with
bicarbonate and diffusion of H+ in
exchange for Na+.l This paper describes
the effect of20 mM aspirin solution (ASA)
and 40% alcohol on these mechanisms.

In seven awake dogs distal duodenal
pouches excluded from the intestinal
stream were perfused for three 30
minute control periods with isotonic
100 mM HCl containing a radioactive
polyethylene glycol volume marker, then
for two test perfusion periods with iso-
tonic 20 mM ASA (100 mM H+), or
40% alcohol, followed by three further
control perfusions with 100 mM HCI.
Net movements of H+ Na+, K+, Cl-,
volume and osmality change were mea-
sured and the amount of H+ lost by

neutralisation or diffusion was calculated.
In 20 experiments there was a signifi-

cant decrease in rate of movement
of all ions during aspirin perfusion and the
rate of H+ loss fell from a mean control
of 627 ± 79 ,umol/30 min to 429 + 61
,umol/30 min (p < 0-05) and to its lowest
value of 313 ± 87 ,umol/30 min (p < 0 01)
one hour after aspirin perfusion had been
discontinued. The fall in H+ loss was due
to depression of neutralisation with no
significant change in the rate of diffusion
of H+.

In 20 experiments perfusion with 40°/
alcohol did not produce any signifi-
cant change in H+ loss or other ion move-
ments.

Depression of H+ neutralisation by the
duodenal mucosa may contribute to
duodenal ulceration and bleeding associ-
ated with aspirin ingestion.

Reference

1Dorricott, N. J., Fiddian-Green, R. G., and Silen,
W. (1975). Mechanisms of acid disposal in
canine duodenum. Amer. J. Physiol., 228,
269-275.

Diagnostic techniques and their effect on
outcome of haematemesis and melaena

M. W. DRONFIELD, M. B. MCILLMURRAY,
T. W. BALFOUR, M. ATKINSON, AND M. J. S.
LANGMAN (Departments of Therapeutics
and Surgery, City Hospital, Nottingham)
The diagnostic accuracy of radiological
and endoscopic investigations of haemate-
mesis and melaena have not been measured
in a substantial controlled clinical trial,
nor has their effect on management or
mortality.
A consecutive series of 196 patients

with haematemesis and/or melaena were
allocated randomly to early investigation
by endoscopy or barium meal. Forty-
three patients were excluded from the
investigation, mainly on the grounds
that bleeding was trivial, that there was
serious complicating disease or that one
or other investigation was unlikely to
help because it had already been per-
formed recently.
Of 77 patients endoscoped, 18 (24%)

were ultimately operated upon and six
(8 %) of the whole group died. By contrast,
of 76 patients studied radiologically
18 (24%) were also operated upon and
three (4%) died. As judged by operative
or autopsy findings there were six diag-
nostic errors, two in 20 patients endo-
scoped and four in 21 patients investigated
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by x-ray. These results do not suggest that
endoscopic investigation benefits the
patient more than radiology.

The effect of jejunoileal bypass on gastric
secretion in man

R. E. BARRY, J. WALSH, V. GRASBY, AND
o. A. BRAY (introduced by R. F. HARVEY)
(Department of Medicine, UCLA School
of Medicine, Harbor General Hospital
and Center for Health Sciences, Los
Angeles) Massive small bowel resection
in man and dogs is known to result in
excessive secretion of gastric acid. This
gastric hypersecretion is known to be
associated with hypergastrinaemia. Jejuno-
ileal bypass is now widely practised as a
treatment for gross obesity, but the effects
of jejunoileal bypass on the secretion of
gastrointestinal hormones has not been
studied.
We have investigated the effect of

jejunoileal bypass on gastric acid secretion
and on the gastrin release in response to
a physiological stimulus in man.
Nine grossly obese female volunteers

were studied before and six months fol-
lowing jejunoileal bypass. Gastric acid
output was measured basally and in
response to betazole hydrochloride 05
mg/kg. Following an overnight fast,
fasting serum gastrin and gastrin output
in the blood in response to a liquid meal
of commercially available hydrolysed
meat extract was measured.

Before surgery, mean basal acid output
(BAO) was 2-6 ± 07 (SEM) mEq/h
and the peak acid output (PAO) was
285 + 3-7 mEq/h. Six months post-
operatively, BAO had risen significantly
to 4-9 ± 1-3 mEq/h (p < 005) but the
PAO was unchanged at 27-9 ±3f1.
Mean fasting serum gastrin was un-

changed by the operation being 67 ± 4
pg/mI preoperatively and 68 ± 3 pg/ml
postoperatively, but there was a significant
increase in mean gastrin output in response
to the liquid meal from 5-31 ± 039
ng-min/ml preoperatively to 6-80 i 0-52
ng-min/ml postoperatively (p < 0-025).
The results suggest that, although the

parietal cell mass as judged by the peak
acid output remains unchanged following
jejunoileal bypass, there is a significant
increase in basal acid output which does
not appear to be mediated by gastrin.
However, gastrin output in response to a
meal is increased. This may be explained
by the hypothesis that jejunoileal bypass
results in the removal of an inhibitor
of gastrin release.

Inhibition of pentagastrin, histamine and
meal stimulated gastric acid and pepsin
secretion by salbutamol in dogs

R. F. MCCLOY, V. A. DAWSON, AND J. H.
BARON (Department of Surgery, Royal
Postgraduate Medical School, London)
Adrenergic stimulatory drugs have been
known for 20 years to inhibit gastric
acid secretion. Newer P, agonists such
as the bronchodilator salbutamol may
inhibit gastric acid with less cardiovascu-
lar effects.1.2"3
Four dogs with well-established gastric

fistulae were used. Each was tested with
three stimuli (pentagastrin I ug/kg-h: hist-
amine acid phosphate 0-5 ug/kg-min or a
meat meal 20g/Kg) without salbutamol
(controls), and then again with each of
three doses of salbutamol (0'05, 0.1, 0'2
,eg/kg-min for one hour i.v). Inhibition
was expressed as the percentage fall in
output during the last 30 minutes of the
salbutamol infusion in each dog com-
pared with its own control.
Acid outputs in response to the meal

were most sensitive to inhibition by
salbutamol (82% inhibition). Penta-
gastrin stimulated acid was inhibited
by 80%. Histamine stimulated acid was
more resistant to inhibition (52% inhibi-
tion). The mean rise in pulse rate during
salbutamol infusion was 57% at 0-05
,.g/kg-min and 117% with 0'2 tLg/kg-min,
with increased systolic blood pressure of
21% and 10% respectively. There was
also inhibition of pepsin output.

Propanolol (0'1 mg/kg i.v.) prevented
the inhibition of acid output to penta-
gastrin (but not histamine or food)
as well as preventing the tachycardia in
all dogs.

Salbutamol is a potent inhibitor of
gastric secretion which may be useful
clinically.
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The effect of cimetidine on pentagastrin
stimulated intrinsic factor secretion in
healthy man

W. L. BURLAND, J. G. MILLS, P. C. SHARPE,
M. A. HORTON, AND D. L. MOLLIN (Clinical
Research Department, Research Institute,
Smith Kline & French Laboratories,
Welwyn Garden City, Herts., and the
Department ofHaematology, St. Bartholo-
mews' Hospital, London) Intrinsic factor
is secreted by the parietal cell." Pentagast-
rin in a dose which causes maximal acid
secretion also stimulates intrinsic factor
secretion.2 Cimetidine, a histamine H2-
receptor antagonist, significantly inhibits
gastric acid secretion stimulated by
pentagastrin.3 We therefore studied the
effect of cimetidine on pentagastrin
stimulated gastric acid and intrinsic
factor secretion. Six healthy men were
each studied twice. Resting gastric secre-
tion was collected and then pentagastrin
(6 ug/kg/h) infused intravenously for
210 minutes. In one study, cimetidine
(100 mg/b) was infused for the first
90 minutes of pentagastrin infusion.

Cimetidine inhibited mean peak acid
output by 56%. Peak intrinsic factor
output occurred after 15 or 30 minutes,
in response to pentagastrin with or without
cimetidine and had declined to a steady
level above basal values after 60 minutes.
Mean peak intrinsic factor output
(u/15 min) was 9300 (range 3500 to
16 500) for pentagastrin and 7325 (range
3200 to 14 100) for pentagastrin and
cimetidine. These were not significantly
different values.
We conclude that cimetidine 100 mg/h,

a dose normally administered for thera-
peutic purposes, does not significantly
inhibit the secretion of intrinsic factor
in response to pentagastrin.
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Effect on gastric acid output of prolonged
treatment with cimetidine in duodenal
ulcer patients

R. W. SPENCE, L. R. CELESTIN, AND D. A.
MCCORMICK (Department of Gastro-
enterology, Frenchay Hospital, Bristol
BS16 ILE) The reproduceability of the
maximal intravenous histamine technique
as a measure of maximal acid secreting
capacity of the parietal cell mass is well
established.'
We have used this method with a

histamine infusion rate of 005 mg/kg/h
to study basal (BAO) and peak (PAO)2
acid outputs in 19 patients with endo-
scopically confirmed duodenal ulcer or
duodenitis before and after treatment
with cimetidine 1-6 grammes daily for
three months (range 13-16, average 13-7
weeks). 15-minute consecutive gastric
aspirates were obtained by continuous
suction on a 16 French gauge Ryles tube
positioned fluoroscopically at the antrum;
and hydrogen ion concentrations were
measured by an automatic titrator coupled
to a pH meter (Radiometer, Copen-
hagen). The second test in each patient
was performed a minimum of 36 hours
after (but within seven days of) cessation
of cimetidine ingestion, and a blood
sample was assayed to confirm zero blood
concentration of the drug.
A paired t-test revealed no significant

change in BAO (mean of two consecutive
figures), but a highly significant change in
PAO (mean of two highest consecutive
output figures). Mean BAO before treat-
ment was 7-78 i SD 7 07 mmol/hr and
afterwards 4-29 + 3-38 (no significant
change). Mean PAO before was 43-34 +
12-24 and afterwards 33-18 ± 17-32
(p < 0-001). Reductions of PAO in
individual patients ranged from 0-97%
with an overall mean reduction of 23'4 %.
We conclude that continuous treatment

with cimetidine 1-6 grams daily for
3 months does produce a reduction in the
functional parietal cell mass, but that the
degree of reduction is very variable be-
tween individual patients.
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24-hour intragastric acidity and nocturnal
acid secretion in patients with duodenal
ulcer during oral administration of cimetid-
ine and atropine

R. E. POUNDER, R. H. HUNT, S. H. VINCENT,
G. J. MILTON-THOMPSON, AND J. J.
MisIEwicz (Medical Research Council
Gastroenterology Unit, Central Middlesex
Hospital, London NWIO 7NS, and Royal
Naval Hospital, Haslar, Hampshire)
Cimetidine is a potent inhibitor of gastric
acid secretion,' but from the therapeutic
point of view it is important to know
whether the addition of an anticholinergic
will increase its effect. We have investi-
gated this possible interaction by measur-
ing the 24 h intragastric acidity2 and
nocturnal acid secretion of four duodenal
ulcer patients. Four studies were per-
formed on each patient, each receiving
on separate occasions cimetidine 1 g/day
and placebo, atropine 2-4 mg/day and
placebo, cimetidine and atropine, or two
placebos.
When compared with placebo, cimeti-

dine alone decreased mean hourly hydro-
gen ion activity by 63%, decreased
mean hourly hydrogen ion concentration
by 40% and inhibited nocturnal acid
secretion by 83% with half the nocturnal
hourly samples of gastric secretion
being anacidic. Medication with atro-
pine alone had no effect when com-
pared with placebo. The concurrent
administration of both drugs was not
superior to the effect of cimetidine alone.
Atropine did not affect the absorption
or urinary excretion of cimetidine. Serum
gastrin levels were not changed by any
of the treatments.
At the doses studied, the combination

of cimetidine with an anticholinergic
appears to offer no advantage over treat-
ment with the H2-receptor antagonist
alone.
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Prospective multicentre randomised trial
of proximal gastric vagotomy or vagotomy
and antrectomy for chronic duodenal
ulcer

N. J. DORRICOIT, J. ALEXANDER-WILLIAMS,
B. DE VREIS, H. MULLER, C. M. S. ROYSTON,
W. M. COOKE, AND J. SPENCER (General
Hospital, Birmingham, University Hospital,
Rotterdam, and Royal Postgraduate Medi-
cal School, Hammersmith Hospital, Lon-
don) In three centres, 222 patients
(Birmingham 70, Rotterdam 65, and
Hammersmith 87) with endoscopically
proven chronic duodenal ulcers were
treated by proximal gastric vagotomy
(PGV) or truncal vagotomy and antrect-
omy (TV & A) in a prospective random-
ised trial.

This paper compares the incidence of
postoperative complications, reoperation
and recurrent ulcer rates in the two groups,
together with symptoms and Visick grad-
ing in 143 patients who have completed
a year since operation.

There was a male: female ratio of
approximately 4 :1 in both groups.
The most common postoperative compli-
cation was respiratory infection which was
significantly more common in the TV & A
group (p < 0-05). Three patients have
died but only one directly related to the
operation due to anastomotic leakage
four weeks after TV & A (Rotterdam).

Re-operations have been carried out in
six PGV patients, five for recurrent ulcer,
and in seven TV & A patients, one for
recurrent ulcer, the remainder mainly
for gastric retention. There is a significant
increase in recurrent ulcer rate in the
PGV group (p < 0-05).
There was a highly significant increase

in the number of PGV patients who were
graded Visick I more than one year after
operation (p < 0001) and a significant
increase in the number ofTV & A patients
who were graded Visick III (p < 0.01).

Hypochlorhydria, gastric cancer, and
gastric juice nitrite concentrations

W. S. J. RUDDELL,* E. S. BONE,f C. L.
WALTERS,: AND L. M. BLENDIS§ (*Depart-
ment of Gastroenterology, Central Middle-
sex Hospital. tBacterial Metabolism Re-
search Laboratories, Colindale. JBritish
Food Manufacturing Research Associa-
tion, Leatherhead, Surrey. §Department
of Gastroenterology, Central Middlesex
Hospital) The carcinogenic properties of
N-Nitroso compounds could be im-
portant in gastric cancer." Nitrosamine
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production depends on nitrite availability2
and we have therefore studied nitrite
concentrations in fasting gastric juice of
69 patients, together with hydrogen ion
concentration and bacteriology.

In 18 patients with no gastrointestinal
abnormality the mean nitrite concentra-
tion, 1P7 ± 05 (mean + SE) pmolar
and the mean hydrogen ion concentra-
tion 43*6 ± 7 mmolar did not differ
significantly from 21 duodenal ulcer
patients, nitrite 1-3 + 03 ,umolar and
hydrogen ion 41P3 + 4-4 mmolar. In
12 gastric ulcer patients the nitrite
7 9 ± 4-1 ,umolar was significantly
higher than 'normal' and DU groups
(p < 0 05) and the hydrogen ion 21P3 ±
57 mmolar was significantly lower
(p < 0-05). In six gastric cancer patients
the nitrite 38&8 + 14-7 pmolar, was
significantly higher than the GU group
(p < 0-02) and the hydrogen ion 4-8 +
4-24 mmolar was significantly lower
(p < 0-05). In 12 normal patients with a
low hydrogen ion concentration in the
fasting juice, the hydrogen ion 1-97 +
06 mmolar, and the nitrite 25 6 ± 3-6
,umolar, did not differ significantly from
the cancer group.
Thus there is an inverse relationship

between nitrite and hydrogen ion in
fasting gastric juice. Bacterial counts and
nitrate reductase activity were highest
in hypochlorhydric subjects, and may be
important in generating Nitrite and
catalysing nitrosation at neutral pHs.3
The high nitrite concentration in hypo-
chlorhydria may be a factor in the
association with gastric cancer.
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Assessment of the value of cytotoxic
therapy in the treatment of carcinoma of
the stomach

M. 0. RAKE, C. N. MALLINSON, B. J. COCKING,
M. C. CWYNARSKI, C. FOX, A. JACKSON,
AND B. DIFFEY The value of cytotoxic
regimes in the treatment of carcinoma of
the stomach has not been evaluated. A
prospective, randomised trial has, there-
fore, been undertaken in 74 patients with
histologically proven adenocarcinoma of
the stomach.

Patients between the ages of 35-75 were
randomised into control or treatment
groups between one week and three
months after operation. Treatment consis-
ted of an initial course of 5 FU, metho-
trexate, cyclophosphamide and vincristine
followed by six weekly pulses of 5 FU and
mitomycin C. Control patients received
supportive therapy only. All patients
were regularly seen and monitored for
quality of life.

In the 40 patients with unresected and
inoperable adenocarcinoma, the median
survival time in the control group was
2 months and there was no improvement
in survival in patients treated by the
cytoxic regime.

However, in the 34 patients undergoing
resection of the primary growth, the
median survival of the control group
was six months and of the treatment group
10 months, which is a statistically sig-
nificant difference. (p = 0 034).

Objective assessment of quality of life
also demonstrated an improvement in
the treated patients.

These findings suggest that this cyto-
toxic regime should be further evaluated.
The negative results in patients with
unresected tumour are in keeping with the
known poor prognosis and stress the need
for earlier diagnosis.

Endoscopic insertion of the Celestin tube
in patients with inoperable carcinoma
at the cardia

R. FERGUSON AND M. ATKINSON (General
Hospital, Nottingham) Metastases are
detectable in the majority of patients at
the time of diagnosis of carcinoma at the
oesophago-gastric junction, and palliative
intubation with the Mousseau Barbin or
Celestin tube is the only practicable
means of relieving dysphagia and improv-
ing nutrition. Laparotomy is usually
necessary to position these tubes and the
procedure carries a mortality of the order
of 30%.1

Thirteen palliative intubations have
been performed in 12 patients with in-
operable carcinoma at the cardia. At
fibreoptic endoscopy a guidewire is
passed through the malignant stricture
and dilatation is carried out by sliding
the Eder Puestow dilators over the wire
to reach a luminal diameter of 16 mm.
A Celestin tube is then cut to the appro-
priate length, mounted on an intro-
ducer and slid along the guidewire into
position using radiological and endo-
scopic control. Only one patient, who
perforated a gastric carcinoma three weeks
after intubation, died as a consequence
of the procedure. Endoscopic removal
of a blocked tube and its subsequent
reinsertion was required in another
patient. After seven of the 13 intubations
discharge from hospital was possible with
in three days.

It is concluded that endoscopic place-
ment of the Celestin tube is a simple and
relatively safe procedure enabling early
discharge from hospital in patients with
inoperable neoplasms at the cardia.
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