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Pancreatic Society of Great Britain and Ireland

The 16th annual meeting of the Pancreatic Society of Great Britain and Ireland was held at the Royal College of Physicians and
Surgeons, Glasgow, on 7 and 8 November 1991. The president for the meeting was Mr Clem Imrie. A half day meeting on

advances in acute pancreatitis was followed by free papers on the second day. The Rodney Smith prize for the best paper went to
Mr P Curley (Leeds) and the travelling fellowship was awarded to Mr N London (Leicester). Selected abstracts are published
below.

Rationale for low dose dopamine in acute
pancreatitis

N D KARANJIA, A L WIDDISON, M J KNIGHT,
H A REBER (St George's Hospital, London and
Sepulveda VAMC& UCLA, California, USA)
We studied dopamine (DOP) in a model of
acute haemorrhagic pancreatitis (HP) in cats,
and investigated its mechanisms of action.
Methods: Expt 1: In anaesthetised cats, intra-
gastric ethanol rendered the main pancreatic
duct (MPD) permeable. Perfusion of a per-

meable MPD with activated pancreatic juice
accompanied by iv PGE2 resulted in HP. Each
pancreas was graded and an inflammatory score

(IS) created (0-16, higher scores=greater
damage).
Group 1 controls had no drugs, group 2 had

DOP (5[tg/kg.min) at induction of HP, and
group 3 had DOP 12 h later. Expt 2: Blood flow
was measured (ml/min. 100 g) basally and after
starting DOP both in the normal pancreas and
in AHP. Results are given in the Table
(*p<0-05 v gp 1).

Group I Group 2 Group 3
ExptlI (n=8) (n=7) (n=8)
IS 10-9±0-7 3-3±0-2* 7.3+0.5*

After IS min After lh
Expt 2 Basal DOP DOP
Normals 62-1±13-4 69-9±14-9 63-6±11-1
3 h AHP 71-8±7-1 48-7+3-8 63-8±6-7

Conclusions: DOP protected against HP
even when given up to 12 h after the insult. In
this model HP was not accompanied by any
significant change in basal flow and DOP had
no effect after 1 h. These results suggest a

rationale for the clinical evaluation of DOP.

T-helper cell population, endotoxin antibody
concentrations and interleukin-6 in acute
pancreatitis

P CURLEY, F LANCASTER, R BANKS, G R BAR-

CLAY,* A BOYLSTON, J T WHICHER, M J McMAHON

(University Departments of Surgery, Pathology
and Chemical Pathology, General Infirmary,
Leeds* and Scottish Blood Transfusion Board,
Edinburgh) Introduction: Depressed cellular
immunity has been shown after major surgery,
burns, and blunt trauma and may partially
explain septic complications of these condi-
tions. Endotoxaemia has been implicated as a

causative factor in the immunopsuppression.
Both immunosuppression and endotoxaemia
have been reported in acute pancreatitis.
Aim: To assess the role of endotoxin in acute

pancreatitis by measuring T helper cell
expression, endotoxin levels, anticore glyco-
lipid antibody levels, and circulating inter-
leukin-6 in a group of 28 patients.

Patients: 28 patients with acute pancreatitis
(16 mild and 12 severe) were studied.

Results: These were expressed as medians
and interquartile ranges and are given in the
Table.

Severe
Mild disease disease

Thelpercells 3485(254-427) 12-14 (80-20- 1)*
IgG levels 108 (68-224) 190(107-420)
IgM levels 51-5 (71-27) 39(18-82)
Interleukin-6 <10 pg/ml 69-5 (10-261)*

*p<O-O1

Conclusion: Endotoxin exposure is a fre-
quent occurrence early in the course of acute
pancreatitis, regardless of severity. Low T
helper cell expression in addition to high levels
of interleukin-6, characterises severe attacks.
Immunomodulation may be of therapeutic
benefit in severe acute pancreatitis.

A rationale for levamisole in the develop-
ment of pancreatic infection in acute necro-
tising pancreatitis

A L WIDDISON, N D KARANJIA, M J KNIGHT,
H A REBER (Norfolk and Norwich Hospitals and
Sepulveda VAMC and UCLA, California,
USA) When pancreatic infection (PI) compli-
cates acute necrotising pancreatitis (ANP),
mortality rates are high despite'modern treat-
ment. Here we investigated the effects of (1)
ANP on RES function, and (2) levamisole
(Lev), an immunostimulant, on the course of
PI in a model ofANP in cats.

Methods: ANP was induced by a standard
technique in cats. Expt 1: 24 h later labelled
Escherichia coli (107) were injected iv, and
blood was taken at frequent intervals for
quantitative culture (6 cats). Six control cats
(no ANP) were treated in the same way. Expt
2: 104 labelled E coli were placed in the
pancreatic duct in 9 control cats (no ANP), and
20 other cats with ANP. Nine cats with ANP
received Lev (3 mg/kg OD POx3 days) 12 h
later. Eleven cats with ANP were not given
Lev. After 1 week, tissues were removed for
culture.

Results: Expt 1: Semi-log plot of the number
ofE coli circulating v time was linear (r=0-93).
The rate of clearance ofE coli (the phagocytic
index in control cats (-0- 19±0-02)) was faster
than in cats with ANP (-0-13±0-01) (Mann-
Whitney test, p<0 03). Expt 2: Weight of cats
and of liver and spleen was the same. Lev
reduced the rate of PI from 73% to 22% (FET,
p<003). The PI rate in Lev treated cats was no
different from control (no ANP) cats (0%).

Conclusions: In cats with ANP, RES func-
tion was impaired. Lev, which restores immune
function toward normal, reduced the PI rate.
Lev may be of benefit in patients with ANP
who are at risk for PI.

Relationship between haemorrhagic pan-
creatitis and the development of pancreatic
necrosis

P CURLEY, M LARVIN, D ALEXANDER, D MEYER,
M J McMAHON (University Department ofSurgery,

General Infirmary, Leeds) The presence of free
intraperitoneal fluid with a haemorrhagic colour
in an attack of acute pancreatitis has been
shown to correlate well with severity of the
attack. While outcome is worse after such a
finding, the fate ofthe pancreas itself is unclear,
although haemorrhagic fluid has been used to
indicate the need for surgical debridement.
Over a 3 year period 556 patients with acute
pancreatitis were assessed, and 251 with clini-
cally moderate or severe attacks underwent
peritoneal lavage. Of these, 49 had 'prune
juice' peritoneal fluid at lavage, indicating
haemorrhagic pancreatitis. The other 201
patients had oedematous pancreatitis. While
death and multiorgan failure were markedly
more common in haemorrhagic attacks, only
35% of the patients developed a pancreatic
collection and over one third had a completely
uneventful hospital course.

Nature ofpen'tonealfluid

Haemorrhagic Oedematous

Multiorgan failure 11 (22%) 3 (1-5%)
Died 16 (33%) 10 (5%)
Collection 17 (35%) 7 (3*5%)
Uncomplicated 18 (37%) 151 (75%)

Haemorrhagic peritoneal fluid is a good
predictor of severity of an attack of acute
pancreatitis. The majority of patients do not
develop clinically significant pancreatic collec-
tions suggesting that 'prune juice' is an indicator
of systemic rather than local complications of
acute pancreatitis.

Endoscopic retrograde pancreatography
(ERP): a possible diagnostic role in acute
necrotising pancreatitis

J P NEOPTOLEMOS, N LONDON, D L CARR-LOCKE
(Departments ofSurgery, Dudley Road Hospital,
Birmingham and LeicesterRoyal Infirmary) High
dose, contrast enhanced CT has been an impor-
tant advance in the diagnosis of acute necrotis-
ing pancreatitis. The decision to operate may
still be difficult, however, in some cases, and
knowledge about the main pancreatic duct
(MPD) might be helpful. Therefore a retro-
spective study of 103 ERPs obtained during the
acute attack of pancreatitis over the past 10
years have been examined.

Fifteen patients (10 with gall stones) had
clinically severe necrosis, confirmed by CT in
11 and surgery/post mortem in 4 (25-95%
necrosis). Median age (range) was 61 (26-85
years); prognostic score was 4 (3-6) Glasgow
factors. ERP performed <3 days in 4 patients
showed an intact MPD: one died from CVA,
another from necrosis, and two survived with-
out necrosectomy. ERP performed -5 days in
11 patients showed an intact MPD in 5, all of
whom survived without necrosectomy; in the
other 6 patients the MPD was disrupted and all
required necrosectomy (1 died). Excluding
deaths, hospital stay was 39 (28-80) days. For
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comparison, 88 patients (gall stones in 66) with
clinically mild attacks or minimal necrosis
(<25%) all had normal MPDs (CT in 48).
None required pancreatic surgery and all sur-
vived: age was 63 (20-88) years; prognostic
score was 1 (0-6) factors; hospital stay was 9
(4-33) days.
These data suggest that ERP may be of value

in managing necrotising pancreatitis; further
studies should be encouraged.

Financial cost of managing patients with
pancreatic necrosis with or without infection

D FENTON-LEE, C W IMRIE (Division ofSurgery,
Royal Infirmary, Glasgow) This is a costing
study of the 10 consecutive patients who were
admitted with necrotising pancreatitis requir-
ing operative intervention to Glasgow Royal
Infirmary between August 1990 and August
1991. The 8 males and 2 females had an average
age of 56 9 years.
The aetiology was gall stones in 6 and alcohol

in 4 patients. The 7 patients with complete data
assessable by the Glasgow system were scored
as severe. Infected necrosis was present in 6 of
the 10 patients: the organisms involved were
Klebsiella, Strep faecalis, Ecoli, Candida, and
Staph Aureus.
The major costs associated with the manage-

ment of these patients were related to:
(1) Hospitalisation: 40-150 days with a

median of 74 days: the intensive care com-
ponent 2-29 days with a median of 7 days.

(2) Operations and procedures: 2-7 with a
median of 4 per patient.

(3) Investigations: bacteriological, radio-
logical, haematological, and bio-chemical tests.
The cost of managing the 10 patients with

necrotising pancreatitis ranged from £9800-
£36 600 with a median cost of £19 300. The 64
year old patient who died (mortality rate 10%)
had E coli infected pancreatic necrosis.

Trophic effects of epidermal and transform-
ing growth factors on pancreatic neoplastic
proliferation in vitro

G V MILLER, J N PRIMROSE (Department of
Surgery, St _'ames' University Hospital, Leeds)
Somatostatin is implicated as a regulator of
pancreatic neoplastic growth. Direct activation
ofinhibitory receptors and inhibition ofgrowth
factor production are suggested mechanisms.
Weevaluated the effects oftransforming growth
factor alpha (TGFa), epidermal growth factor
(EGF) and somatostatin analogue, RC-160, on
proliferation of MiaPaCa2, a human pancreatic
carcinoma cell line.

Cells were synchronised by culture without
fetal calf serum (FCS). Medium supplemented
with FCS was substituted and growth factors
(0-5-100 mg/ml) added daily, either alone or
combined with RC-160 (10 12 to 10 6M). Pro-
liferation was assessed by incorporation of
75-Selenomethionine and results expressed as
mean (SEM) percentages of control.
EGF and TGFa were trophic to this cell line;

maximal stimulation of 181-0 (16-3)% at
50 ng/ml EGF and 201-8 (12-5)% at 100 ng/ml
TGFa was observed. RC-160 had no antipro-
liferative activity in unstimulated (basal
growth) or stimulated cells (with EGF/TGFa).

These data suggest that, in vitro, growth
factors may be important in proliferation of
pancreatic cancer cells. No direct effect on
either basal or stimulated pancreatic growth
occurred with RC-160. If these findings are
borne out in vivo, they suggest that antipro-
liferative effects of somatostatin analogues are

mediated by indirect mechanisms via produc-
tion/secretion of growth factors.

Potential autocrine loop involving the epi-
dermal growth factor receptor in pancreatic
hyperplasia and neoplasia

N R LEMOINE,* C M BARTON,* C M HUGHES,**
P A HALL,*W j GULLICK** (*MolecularPathology
and **Molecular Oncology Laboratories, ICRF
Oncology Group, MRC Cyclotron Building,
Hammersmith Hospital, London) Epidermal
growth factor (EGF) is a potent mitogen for
pancreatic epithelial cells in culture, and many
tumour cell lines overexpress transforming
growth factor alpha (TGFa), another ligand for
the EGF receptor.
We have examined a large series of cases of

benign and malignant pancreatic pathology and
identified a high frequency of abnormalities of
the EGF receptor system. EGF receptor is
overexpressed by ductal epithelial cells in
chronic pancreatitis, and at high levels in 95% of
pancreatic adenocarcinomas as a result of in-
creased gene transcription. The major ligand of
this receptor,TGFa, is expressed atlow levels in
normal ductal epithelium, but is upregulated in
pancreatitis and 95% of pancreatic carcinomas.
EGF is not expressed in normal pancreas, but is
found in an ulceration-associated cell lineage
involved in epithelial regeneration of chronic
pancreatitis. EGF is also expressed in 12% of
pancreatic carcinomas.
There is therefore a potential autocrine loop

for growth stimulation of the epithelial cells
involved in reactive hyperplasia and neoplasia in
the human pancreas, and this opens new pos-
sibilities for therapeutic intervention using
specific inhibitors of this sytem.

Differentiation in pancreatic duct celis: role
of extraceliular matrix, stromal cells, and
integrins

P A HALL, R DEL BUONO (Department of Histo-
pathology, St Thomas's Hospital, UMDS,
London) The factors that determine the pheno-
type ofpancreatic epithelial cells are only poorly
understood, although in the pancreas, as in
other tissues, extracellular matrix is believed to
have a potent role. We have employed a series of
pancreatic carcinoma cell lines as model systems
for investigating differentiation in ductal epi-
thelium. Growth characteristics, morphology,
and patterns of antigen expression have been
used as markers of differentiaton and the
behaviour of cells in a range of in vitro and in
vivo environments was examined. These data
were then correlated with observations made
from normal and neoplastic human pancreatic
epithelium, including the spatial distribution of
matrix molecules. Well differentiated cell lines
respond to culture in collagen by forming duct-
like structures in vitro. The addition ofMatrigel
enhances the differentiation with polarisation of
nuclei and lumenal expression of mucins. The
ability to undergo this architectural differentia-
tion correlated with (1) expression of the
integrin profile characteristic of ducts in vivo
and (2) functional cell adhesion assays. The in
vitro response could be inhibited in part by
exogenous RGD peptide. The in vitro res-
ponses could be mimicked by growth as xeno-
grafts in nude mice. In vivo the cell line PSN-1
showed evidence of endocrine differentiation
as evidenced by focal chromogranin immuno-
reactivity and BXPC-3 showed goblet cell
differentiation. Ductal differentiation in vivo
was particularly noticeable where murine
stromal cells abutted epithelial cells. In vitro it

was shown that culture of epithelial cells on
fibroblast monolayers could induce duct-like
differentiation.
We conclude that in these model systems of

duct cells both matrix and stromal fibroblasts
have complementary roles in architectural and
cytological differentiation.

Immunohistological phenomena associated
with recurrent diabetes in pancreatic trans-
plants

A K FOULIS,* M McGILL,* D E R SUTHERLAND,t
R K SIBLEYt (*Department of Pathology, Royal
Infirnary, Glasgow and Departments oftSurgery
and tPathology, University of Minnesota, Min-
neapolis, USA) Twenty eight biopsies and 5
transplantectomies from 18 pancreatic grafts,
transplanted into patients with type I diabetes,
were examined histologically and immuno-
histochemically to identify factors which could
be used to predict recurrent diabetes. Four
patients (3 isografts and 1 HLA identical
allograft) developed recurrent type I diabetes
in their grafts. Insulitis was present in all cases
of recurrent diabetes and sequential biopsies
showed that insulin containing B cells (but not
other islet endocrine cells) were destroyed. In
these cases 90 out of 143 insulin containing
islets hyperexpressed class I major histocom-
patibility complex (MHC) molecules and in 54
of these islets endocrine cells also expressed
immunoreactive interferon-alpha. None of
these changes were seen in grafts which did not
develop recurrent diabetes. No convincing
evidence of class II MHC expression was seen
on B cells in any case.

This study emphasises the role of immuno-
histochemistry in predicting cases of recurrent
diabetes in early pancreatic biopsies before
significant loss ofB cells. The findings also help
to delineate the role of aberrant expression of
class II MHC by B cells in the natural history of
type I diabetes.

Pancreatic adaptation to proximal smali
bowel resection is abolished by the CCK
antagonist CR-1409

P WATANAPA, M EGAN, P H DEPREZ, J CALAM,
M R ALISON, R C N WILLIAMSON (Departments of
Surgery, Medicine, and Histopathology, Royal
Postgraduate Medical School, Hammersmith
Hospital, London) Since pancreatic adaptation
to massive proximal small bowel resection
(PSBR) may be modulated through cholecysto-
kinin (CCK) secretion, we tested the effect of
the CCK antagonist CR-1409 on this response.
Male Wistar rats (n=72) weighing 200-225 g
were randomised to receive either PSBR or
transection/resuture followed by saline or
CR-1409 (10 mg/kg daily sc). Rats were killed
1, 2, or 3 week, postoperatively, when blood
was obtained for CCK assay and the pancreatic
cell kinetics were assessed by three parameters:
nucleic acid and protein content, bromode-
oxyuridine (BrdUrd), and proliferating cell
nuclear antigen (PCNA) labelling indices.
PSBR increased plasma CCK concentration by
83-102% at 1-3 weeks, irrespective ofCR-1409
treatment. Total pancreatic DNA content in-
creased by 37% at 2 weeks (p<0 05) and by
93% at 3 weeks (p<0005), while RNA content
increased by 67% and 180% (p<0-001) and
protein contents by 15% and 88% (p 0 05).
PSBR increased BrdUrd and PCNA labelling
indices. CR-1409 completely abolished this
proliferative response and also prevented the
rise in nucleic acid and protein contents.
The results confirm the tropic role of CCK
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after PSBR, and show that CR-1409 prevents
this adaptive growth.

Duodenogastric reflux enhances experi-
mental pancreatic carcinogenesis

P WATANAPA, B FLAKS, P H DEPREZ, J CALAM,
R C N WILLIAMSON (Departments ofSurgery and
Medicine, Royal Postgraduate Medical School,
Hammersmith Hospital, London) An increased
risk of pancreatic cancer may follow operations
for peptic ulcer. We tested the effect of duo-
denogastric refluxon pancreatic carcinogenesis,
measuring changes in the circulating levels of
two relevant gut peptides, cholecystokinin
(CCK) and gastrin. Male Wistar rats (n=40)
weighing 250-300 g were randomised to receive
either gastrotomy (control) or split gastro-
jejunostomy (to produce complete duodeno-
gastric reflux). Thereafter half the animals in
each group received saline or azaserine (30 mg/
kg/wk, ip) for 3 weeks. At 6 months blood was
obtained for CCK assay and the pancreas was
excised for quantitative estimation of atypical
acinar cell foci (AACF), the precusor lesion of
carcinoma. Rats with split gastrojejunostomy
weighed 13-17% less than controls (p<0005),
but their absolute pancreatic weights were
34-36% greater and their relative pancreatic
weights (mg pancreas/100 g body weight) were
55-61% greater. Acidophilic AACF occurred
only in azaserine treated rats with duodeno-
gastric reflux. There were no significant dif-
ferences in plasma CCK levels between groups.
Basal and postprandial plasma gastrin levels
were measured in another 6 rats. Split gastro-
jejunostomy caused persistent elevation of cir-
culating gastrin (by 98-175%).

Duodenogastric reflux promotes pancreatic
carcinogenesis, possibly as a result ofpersistent
hypergastrinaemia.

Resection for carcinoma of the body and tail
of the pancreas

C D JOHNSON, M SCHWALL, J FLECHTENMACHER,
M TREDE (University Surgical Clinic, Mann-
heime, and University of Southampton Surgical
Unit, Southampton General Hospital, Southamp-
ton)Tumoursofthebodyand tail ofthe pancreas
are rarely resected because they are often
advanced at presentation, and the value of

resection is uncertain. We have identified a
small number ofpatients who underwent resec-
tion ofsuch tumours, to determine whether the
outcome can justify resection.
A total of 708 patients with histologically

verified adenocarcinoma of the pancreas were
treated prior to 1.1.90. There were 105 patients
with carcinoma of the body (63) and tail (42).
Thirteen (12%) underwent resection (total
pancreatectomy 6, left pancreatectomy 7). For
comparison we identified 11 patients with
locally advanced histologically confirmed
adenocarcinoma of the body or tail without
metastases. Follow up was a minimum of 12
months.

All inoperable patients died within 12
months. One and two year survival rates were 9
(69%) and 6 (46%) patients. Median survival
after left resection was 13 months (range 5 to
26). Two patients were still alive at 13 and 24
months. Median survival after total pan-
createctomy was 26 months (range 3-40). Four
patients are still alive 15 to 36 months after
surgery.

Resection of early left sided pancreatic
cancers is justified to achieve radical clearance
in the absence of metastases.

Multidrug resistance and its reversal in
human pancreatic carcinoma cells

D ALDERSON, C M P COLLINS,* T LAI,
A P MORGAN, B R STONEBRIDGE,** M 0 SYMES
(University Departments of Surgery and
*Pathology and **Computer Science, Bristol
Royal Infirmary, Bristol) Chemotherapy for
pancreatic cancer has generally been of little
benefit. This may be due to multidrug resis-
tance (MDR), which is often associated with
the expression of a glycoprotein, P-170, that
increases drug efflux from the'tumour cells.
Four pancreatic carcinoma cell lines, P2, P3,
P5, and P6 were established in vitro. The cells
of each line were diploid and showed loss of
contact inhibition, expressed cytokeratins in 2
cases, and did not express the enzyme propyl
4-hyroxylase characteristic of fibroblasts.

Expression of P-170, as detected by mono-
clonal antibody C-219 was as follows: P2++
(115), P3 Nil (59)++(69) Nil (110), P5 Nil
(247), P6 Nil (196). (Expression of P-170:
+minimal + +moderate ++ +strong ( day of
culture.)
The effect of doxorubicin at concentrations

of 0-1, 0-5 and 1-0 tg/ml in inhibiting the
uptake of (75Se) Selenomethionine by the cells
in culture was determined. The concentration
of doxorubicin producing 50% inhibition for
each tumour was: P2 1-36 jig/mI (25) 1-43 (34),
P3 0 44 (18) 0 55 (34), P5 0 35 (73) 0-28 (120),
P6 0-24 (21) 0-28 (72).
The effect of the MDR reversal agent vera-

pamil at 3-3 tmol/l in potentiating the effect of
1 jLg/ml doxorubicin was expressed as %
inhibition for Dox+Verap/% inhibition for
Dox only. P2 1-87 (25) 1-74 (34) 0-80 (118) 1-49
(175) 1-43 (203), P3 1*00 (21) 1-01 (34) 1*15 (98)
0-77 (111) 1-22 (146), P5 0-92 (73) 0 95 (120),
P6 0-99 (21) 0-86 (72).
Thus sensitivity to doxorubicin is inversely

related to its enhancement by verapamil and to
expression of P-170 by the tumour cells.

Allele loss on chromosomes 1 and 11 in
carcinoma of the pancreas

S-F DING,*t N A HABIB,*t J DELHANTY,4
L BOWLES,4 C WOOD,* R C N WILLIAMSON,*
J DOOLEY§ (*Department of Surgery, Hammer-
smith Hospital, tDepartments of Surgery and
§Medicine, Royal Free Hospital School of
Medicine, tDepartment of Genetics and
Biometry, UCL, London) Loss of tumour sup-
pressor genes has been shown to be important
in the development of a variety of malig-
nancies. The aim of this study was to identify
consistent changes in genomic DNA (allele
loss) in carcinoma of the pancreas (CaP) which
might represent such gene loss. We have
prepared DNA from tumour and non-tumour
material from 13 patients with CaP. Southern
analysis was performed with 26 selected probes
assigned to chromosomes 1, 2, 3, 4, 5, 7, 9, 11,
12, 13, 14, 16, 17, 18, and 20, and the
restriction fragment length polymorphism of
tumour DNA compared with that of non-
tumour DNA. Two probes for chromosome 1
showed allele loss in 4 out of 11 (probe: IMS 1,
lp33-35) and 3 out of 12 (probe: IMS32, lq42-
43) informative cases respectively. Allele loss
was also shown with probe pMS51 for chromo-
some 1 1q13 in 2 out of 7 informative cases.
Screening with other probes has not shown any
consistent allele loss to date.

In conclusion, this study shows that there is
allele loss on chromosomes 1 and 11 in CaP.
These changes may represent tumour sup-
pressor gene loss.
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