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Costs
Staff

Depreciation
Disposables
Total (US dollars)

EGD
53 (71%)
16 (22%)
5 (7%)
74

CT
107 (80%)
22 (16%)
5 (4%)
134

RS
64 (77%)

14 (17%)
5 (6%)
83

BIO
10 (72%)
0.8 (6%)
3 (22%)
13.8

POLIP
53 (74%)
4 (6%)
15 (20%)
72

In spite of the widespread use of expensive instruments, staff salaries
account for the biggest percentage of costs. Costs were found to be comparable with those reported in European studies and lower than those found in
the USA. Cost-benefit analysis of different diagnostic and therapeutic procedures must therefore take into account different local situations.

638 Liver Function and Interferon (IFN) Treatment in
Chronic Hepatitis C (CHC)
F. Lirussi, F Monica 1, A. Beccarello, L. Bortolato, C. Triches, C. Paleari 2,
G. Crepaldi, L. Okolicsanyi 3. Institute of Internal Medicine, Italy; 2 Institute
of Clinical Chemistry, University of Padua, Italy; 1 Gastro Unit, Treviso
Regional Hospital, Italy; 3 Chair of Gastroenterology, University of Parma, Italy
There is some evidence that IFN depresses antipyrine and theophylline clearance thus impairing the drag metabolizing activity (DMA) (Eur J Clin Pharmacol, 39, 365, 1990; Hepatology, 17, 65, 1993). We therefore: i) studied
the effect of IFN and of IFN withdrawal on DMA as assessed by monoethylglycinexilidide (MEGX) formation and ii) investigated whether there was any
relationship between changes of MEGX values and response to IFN. Twentyfive pts with laparoscopy-biopsy proven HCV-related chronic active hepatitis
(CAH n = 16) or cirrhosis (n = 9) were included in the study and received rIFN
a-2b (Intron-A®, 6 MU tiw for 4 mo followed by 3 MU tiw for 8 mo). MEGX
formation (45 min sample and AUC 0-60 min) were measured in 14125 pts
at mo 0, 4 and 12 and in 6 pts 6 mo after IFN withdrawal. Results: 11 pts
showed complete response (CR = ALT normalization), 4 partial response (PR
= ALT reduction > 50%) and 10 were non-responders (NR). MEGX values
(ng/mI) did not change significantly during IFN treatment in both responders
(ECA = 5; cirrhosis = 3): 63 ± 8 SEM at time 0; 61 + 8 at mo 4 and 65 ± 8
at mo 12, and in NR (ECA = 3; cirrhosis = 3): 50 ± 12 at time 0 vs 66 ± 7 at
mo 4 (p = ns). AUC values (ng/mI per min) parallelled these changes in both
groups. Similarly, IFN withdrawal was associated to a slight, but not significant, increase of the 45-min MEGX concentration (from 56 ± 6 to 68 ± 7) and
of AUCs (2821 ± 334 vs 3644 ± 427) which was independent from treatment
outcome (2 CR; 2 PR; 2 NR).ln conclusion: i) response to IFN was observed
in about half of treated pts; ii) DMA was not affected by IFN administration,
at least when the drug was given at a weekly dose of 9-18 MU for 6-12 mo,
iii) there was no relationship between response to IFN and pre-, during-, or
post-treatment MEGX formation.

complaints in 1991. In 85% of the patients with non-specific symptoms in
1986/87 these were unchanged in 1991. None of the originally asymptomatic
patients showed any deterioration.
Discussion: The prospectively obtained data show that the natural history of cholecystolithiasis is largely a function of the frequency and severity
of symptoms at the initial diagnosis. In the majority of patients who initially
reported mild complaints or rare colics the symptoms improved or at least
stagnated in the further course. Patients with frequent and severe colics at
the initial diagnosis usually had to undergo surgery. No correlation was found
between stone characteristics and symptoms or frequency of surgery.

Ultrasound Investigations on the Development of
Gallstones in Patients on Chronic Haemodialysis
W. Johanns, C. Tobis, L. Greiner. Medical Clinic A, Municipal Hospital
Wuppertal, University of Witten-Herdecke, Germany
Introduction: The current theory of gallstone formation ("lithogenic bile")
and the clinical observation of gallbladder sludge in dehydrated patients
prompted us to examine whether periodic iatrogenic dehydration in the context of chronic haemodialysis leads to increased sludge and subsequent formation of gallstones.
Patients/Methods: 85 dialysis patients (m = 41, f = 44) with an average
age of 68 (20-85) years were examined by abdominal ultrasound. As reference group, 85 patients from the Dermatology Department in Wuppertal with
approximately the same age and sex distribution were also examined by ultrasound. The duration and frequency of dialysis, dialysis related fluid losses,
body weight and blood lipids were also determined.
Results: 24 of the 85 patients on dialysis had gallbladder calculi at the
time of the examination or had already undergone cholecystectomy because
of symptomatic cholelithiasis. Only 5 patients had developed gallstones after beginning dialysis. In the reference group there were 16 patients with
gallstones or a history of cholecystectomy. There was no statistically significant difference between the two groups with regard to the prevalence of
cholelithiasis. We found no evidence of increased formation of gallstones in
relation to either the degree of the periodic fluid loss or the overall duration of
dialysis. In both groups the incidence of gallstones increased with increasing
age and in women. Elevated triglyceride values in patients with gallstones
were also found in both groups.
Discussion: The hypothesis that periodic fluid deprivation in connection
with dialysis is a contributory factor in the development of gallstones was refuted. An association between cholelithiasis and chronological age and gender was confirmed. Elevated triglycerid values can influence gallstone development.

642 Does Jejunoscopy Improve the Diagnostic Yield in
Patients with Diarrhoea and/or Malabsorption of
Unclear Origin?
M. Pennazio, A. Arrigoni, FR Rossini. Gastroenterology, Gastrointestinal

Endoscopy Service, S. GiovanniA.S. Hospital, Turin, Italy
Aim: in patients with diarrhoea and/or malabsorption of unclear origin
(DMUO), having previously excluded a colonic disease, to evaluate whether
push enteroscopy improves the diagnostic yield in comparison to an exploration restricted to the second portion of the duodenum (D) (routine upper
endoscopy). Methods: we prospectively evaluated 43 cases (24 men, 19
women, aged 18-71 years) with a push enteroscope (Olympus SIF 100) 2500
mm long. At least four biopsies were taken in D as well as in the jejunum (J)
explored within 100 cm past the ligament of Treitz (checked by fluoroscopy).

Results:
20 histology DIJ normal

Natural History of Cholecystolithiasis - A Prospective

Study

W. Johanns, N. Gniffke, C. Jakobeit, L. Greiner. Medical Clinic A, Municipal

Hospital Wuppertal, University of Witten-Herdecke, Germany
Introduction: Cholecystolithiasis is one of the most common abdominal findings and diseases. Its natural history, which is still controversial, was investigated in a prospective study.
Patients/Methods: 250 patients (f = 193, m = 57) who were examined in
1986/87 with a view to performance of extracorporeal shock wave lithotripsy
(ESWL) and found unsuitable for this procedure were interviewed in 1991
about the course of their gallstone disease.
Results: In 1986/87 64% of the women and 51 % of the men had colits,
24% (26%) had non-specific symptoms and 12% (23%) were asymptomatic.
In the further course cholecystectomy was performed in 62% of the women
and 49% of the men. According to the 1986/87 preoperative data 75% of the
women undergoing surgery and 68% of the men had colics, 18% (21 %) had
non-specific symptoms and 7% (11%) were asymptomatic. Almost half of
the women and men who did not have surgery were asymptomatic in 1991,
14% and 11%, respectively, reported colics and the remainder complained
of non-specific symptoms. An individual analysis of these patients showed
that 60% of those with colics in 1986/87 reported only non-specific or no

27 endoscopy D/J normal
7 histology abnormal D/J (1)"1 - J (6)*1*

*

16 endoscopy D/J abnormal***"
0 histology DIJ normal
16 histology D/J abnormal"*"

*diarrhoea was due to other causes: pancreatic insufficiency (8), diabetic diarrhoea (3), small bowel bacterial overgrowth (3), hyperthyroidism (3), CMV
colitis (1), unknown (2). ** villous atrophy with pseudosarcoidotic granulomas. *** Microsporidian infection in AIDS patients (3), Cyclospora infection
(1) - both confirmed by electron microscopy, lymphangiectasis (1), villous
atrophy in AIDS patient (1). **** cobblestone (1): Crohn's disease (1); "glace
icing like" mucous pattern (2): lymphangiectasis (2); "mosaic"mucous pattern
(12): villous atrophy (10), immunoproliferative small intestine disease stage A
(1), collagenous sprue (1); diffuse nodules (1): villous atrophy and lymphoid
hyperplasia (1). An abnormal duodenal and jejunal mucosal appearance was
found in 16 patients. In all these patients also histological finding was abnormal. A normal duodenal and jejunal mucosal appearance was found in 27
patients. 6 out of 27 had an abnormal histological finding only in the jejunum,
one patient both in the duodenum and in the jejunum. In the remaining 20
patients both duodenal and jejunal histological findings were normal and diarrhoea was ultimately to be due to other causes. If we assume the jejunal
histology as diagnostic in patients with DMUO. the sensitivity of the duodenal histology was 74%. Conclusions: histological abnormalities of the jejunal
mucosa can be found in absence of abnormal duodenal histology and they
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of an economical evaluation of endoscopic techniques. The aim of the study
is to estimate costs of gastrointestinal endoscopic techniques in a unit assumed to perform 1) all the diagnostic and therapeutic procedures as well
as visits, liver biopsies, ultrasonography, 2) more than 6000 procedures/year
(II level endoscopic unit). The model for costs estimation took into account
the following: 1) depreciation of instruments (videoenteroscopes, automatic
washing machines, computers and so on) 2) cost of disposable and consumable stores (i.e. detergents and disinfectants, gloves, drugs and so on) and
repairs 3) medical, nursing and secretarial staff salaries. Building costs and
the overhead charges (telephone, water, electric power) were not considered.
A "weight" was given to each procedure according to the time required to
perform it (i.e. colonoscopy-TC = 1, oesophagogastroduodenoscopy-EGD =
0.5, sigmoidoscopy-RS = 0.6, biopsy-BIO = 0.1, polypectomy-POLIP = 0.4).
The number of procedures after which the instrument needs to be replaced
was extabilished according to past experience of our unit. Cost calculation
was based on 1993 activity. Costs in U.S.dollars are reported in table:
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645 Endoscopic Transanal Microsurgery for Local Excision
of Rectal Tumors
Chr. Kuntz, F. Glaser, Ch. Herfarth. Dept. of Surgery, University of

Heidelberg, Germany
For local excision of rectal tumors the Endoluminal Technique of transanal
endoscopic Microsurgery (TEM) has been used. This study contents the advantages, possibilities and side effects of this technique.
Methods and patients: The operative equipment for TEM consists of a
rectoscope with a diameter of 40 mm in two different lengths. A stereocopic
endoscope for direct vision is to be brought through the rectoscope. Several surgical instruments which cover all needs of dissection and suturing in
the rectum can be placed in the rectum for air-tight working channels in the
cover of the rectoscope. A unit for insufflation, rinsing, defined suction and
coagulation completes the equipment.
Results: From January 1987 to December 1994 82 patients with rectal tumors were operated by TEM. 60 sessile adenomas, 12 pTl carcinomas, 6
pT2 and 1 T3 carcinoma, 2 carcinoid tumors and 1 neurofibroma were locally
excised. 79% of the tumors were localized in the middle third and 11% in
the upper third of the rectum. Histological examination showed in 71 of 82
patients a tumor free resection line. In 11 cases excessive coagulation prevented exact histological classification. The mortality rate was 0%. 2 patients
had a dehiscence in the running suture. 1 postoperative bleeding occurred.
In 4 cases a transitory fecal incontince was observed and 1 patient developed
a rectovaginal fistula. Of the 60 patients with sessile adenomas 1 developed
a stenosis of the rectum. Of the 21 patients with a carcinoma only 3 patients
had a recurrence after local excision (2 pTl, 1 pT2).
Conclusion: TEM is the treatment of choice for sessile adenomas and low
risk Tl-carcinomas of the rectum, especially the middle and upper third of the
rectum where conventional surgical methods don't reach the tumor. It has a
low morbidity and meets the requirements of minimal invasive surgery.

6

Primary Scierosing Cholangitis in Ulcerative Colitis
Risk Factor for Colorectal Cancer

Gundi Timmermanns, U.A. Heuschen, J. Stern, Ch. Herfarth. Department of

Surgery, University of Heidelberg, Germany
Introduction. An estimated 6-10% of patients with ulcerative colitis (UC) suffer from primary sclerosing cholangitis (PSC). PSC is known as a risk factor
of malignancy of the common bile duct. The incidence of carcinomas of the
common bile duct ranges between 1.5 and 3.0% in patients with PSC and
is significantly increased in comparison to the risk in the general population
estimated at 8.5-45/105. According to our experience PSC indicates an increased risk for malignancy not only for the common bile duct but also for
colorectal cancer.
Results: Between January 1982 and December 1994 443 UC patients were
treated in our hospital (median age 37.5 y; male:female = 213:230). From an
UC-associated PSC suffered 16 of the 443 patients (3.6%; median age 34.6 y;
male:female = 10:6). Malignancy of the common bile duct was found in 4 of
16 patients (25%) with UC-associated PSC. UC-associated colorectal cancer
developed 34 of totally 443 patients (7.7%). UC-associated PSC correlated
with UC-associated colorectal cancer. A total of 7 patients suffered from both
UC-associated PSC and UC-associated colorectal cancer. Therefore, 43.7% of
the patients with PSC had a colorectal cancer (7/16) and 20.6% (7/34) of the
patients with colorectal cancer had a PSC. In a third (32.4%) of the colorectal
cancer the disease developed multifocally (11/34). PSC was associated with
multifocal colorectal cancer: Multifocal carcinomas were found in 4 of 7 patients (57%) suffering from UC-associated PSC. Whereas in patients without
UC-associated PSC colorectal cancer was demonstrable multifocally only in
26% (7127).
Conclusions: UC-patients with associated PSC exhibit an increased risk
to develop malignant tumors involving not only the common bile duct but
the colorectum as well. As a consequence every patient with UC has to be
examined carefully with regard to PSC. It is mandatory for all UC-patients
with PSC to have short term colonoscopic surveillance with random biopsies.
Prophylactic proctocolectomy has to be considered early - especially in the
presence of other known risk factors as long duration, early onset, extensive
disease and epithelial dysplasia.

6

Soluble Intercellular Adhesion Molecule-1 (siCAM-1) in
Patients with Chronic Hepatitis (CH) C Treated with
Interferon (IFN)
A.M. Sonnante, R. Cozzolongo 1, G.P. De Michele, R. Cuppone 1,
O.G. Manghisi 1, M. Quaranta. Lab. of Clininical Pathology 1 Div. of
Gastroenterology, "S. de Bellis Hospital", Castellana Grotte, BA, Italy
Introduction ICAM-1 is a cell surface adhesion molecule which is involved
in the pathogenesis of cytotoxic T cell induced hepatocellular damage. High
levels of sICAM-1 have recently been found in CH. Aim To evaluate whether
IFN therapy can modify sICAM-1 levels in patients with CH C.

Methods 22 patients (M/F 16/6, mean age 52.2) were studied: 11 with
chronic active hepatitis (CAH) and 11 with active cirrhosis (AC). Recombinant
or lymphoblastoid IFN was given at a dose of 3 MU three times a week for
12 months. sICAM-1 levels were measured by ELISA (Bender Med System,
Vienna) before, during and after IFN therapy. sICAM-1 was also detected in
9 healthy subjects as control group. Two Sample Wilconxon Rank-Sum test
was used for the significance between median values.
Results Median levels of sICAM-1 were significantly higher in patients
(1105 ng/ml, range 500-1760, p = 0.0001) compared to controls (370 ng/ml,
range 303-502). Basal levels of sICAM-1 were tower in patients with CAH
(1010 ng/ml range 500-1240, p = 0.07) than in patients with AC (1190 ng/ml,
range 620-1760). During IFN therapy the decrease of sICAM-1 was higher in
patients with CAH (744 ng/ml, range 370-1220, p = 0.01) respect to those
with AC (1190 ng/ml, range 410-1800). Moreover subjects who had a "complete response" to treatment showed a significant reduction of sICAM-1 respect to "non responder" ones (735 ng/ml vs 1205 ng/ml, p = 0.007). After therapy sICAM-1 returned to basal levels in all patients considered (1020
ng/ml, range 410-2070).
Conclusions (1) High levels of sICAM-1 were observed in patients with CH
C; this enhancement was more evident in patients with AC than in those with
CAH; (2) during IFN therapy patients with CAH showed a higher decrease
of sICAM-1 compared to patients with AC; (3) IFN determined a transient
reduction of sICAM-1 which disappeared after drug suspension.

649 Colorectal Cancer in Ulcerative Colitis Strategy of
Surgical Treatment
U.A. Heuschen, J. Stern, G. Timmermanns, C.H. Herfarth. Department of

Surgery, University of Heidelberg, Germany
Introduction: Ulcerative colitis (UC) represents a disease with an increased
risk for colorectal cancer (CRC). Oncological preventive proctocolectomy is
still discussed controversely. Restaurative ileoanal pouch procedure (IAP) represents the surgical therapy of choice. In case of UC-associated CRC problems in surgical strategy arises.
Patients: Between January 1982 and December 1994 a total of 443 patients with UC were treated surgically at our hospital (mean age 37.5 years
(range 6-74). Restaurative proctocolectomy with IAP was feasible in 301 patients (68%). A total of 34 patients (7.7%) suffered from UC-associated colorectal cancer (mean age 41.3 years (range 19-72). Carcinomas were located
in 36% in the rectum, in 34% in the left-sided colon. Advanced tumor stage
(T4) was found in 16%, lymphnode infiltration in 35.5%. Synchronous multifocal carcinomas (2 to 6 tumors) were found in 32.3% (11/34). High correlation
was found between dysplasia and CRC. Cancer was associated with epithelial dysplasia in 79%. In only 4% of the patients without CRC dysplasia was
detected. Restaurative IAP could be performed in 11 of 34 (32.3%) patients
with colorectal cancer. In 8 of 34 patients (23.5%) malignant deterioration was
unknown preoperatively. 5-year survival rate (Kaplan-Meier) was about 54%
(78% in a group of well surveilled patients tn contrast to 41 % in the patients
without consequent surveillance).
Conclusions: Preventive proctocolectomy: In contrast to sporadic-CRC
UC-associated CRC affects younger patients. Risk factors are: extend of disease, early age of onset, increased age of onset, duration of disease, epithelial dysplasia and associated PSC. Risk adapted surveillance programs
are mandatory. The surgical therapy of choice is proctocolectomy with pelvic
pouch procedure (IAP). Proofen dysplasia is a mandatory indication for proctocolectomy. In the case of manifest CRC: Quality of oncological surgery depends on preoperative diagnostic procedure. High rate of preoperative unknown cancer demonstrates diagnostic problems, especially in endoscopy.
Partial resection of the colon should be avoided because of the frequent finding of multifocal carcinomas in UC.

6

Natural History of Asymptomatic Gallstones in the
Elderly: A Multicenter Study

G.l.S.Co. (Interdisciplinary Group for Study of Cholelithiasis). Italy
Introduction. An increased incidence of gallstone disease in the elderly as
compared to young adults has been reported in literature. While in young
adults the asymptomatic gallstone disease seems to be benign and surgical
treatment is controindicated, in the elderly some authors suggest a more
aggressive approach since the mortality for complications and the operative
risk seems to be higher as compared to the general population. However no
prospective studies are reported to support such a hypothesis. The aim of
the study was to evaluate the natural history of the asymptomatic gallstone
disease in the elderly.
Materialsandmethods. We enrolled 196 subjects aged more than 65 years
(M = 57, F = 139, mean age = 76 years, range = 65-98) with asymptomatic
gallstones, diagnosed by ultrasound. At the admission the following data
were recorded: body weight, alcohol intake, coffee and cigarettes consumption, number of pregnancies, use of oestroprogestinic drugs, family history
of gallstones and diabetes, number and diameter of the stones, routine blood
tests. All subjects were followed up every six months for a period of 3 years
by means of clinical and biochemical evaluations.
Results. 152/196 patients were followed-up for 1 year: 19/152 (12.5%)
died for diseases not related to gallstones; 6/152 (3.9%) presented biliary
pain which required medical treatment in 3 patients (1.9%) and endoscopic
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could represent a patchy nature of mucosal changes of the disease. Our results support the use of enteroscopy in the management of DMUO patients
in whom inconclusive endoscopic/histologic duodenal findings were found.
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Perioperative Tenascin Serum Levels in Ulcerative
Colitis and Total Coloproctomucosectomy
St. Riedl 1, A. Tandara 1, U. Hinz 1, P Moller2, H. Bodenmuller4, H.J. Buhr 1,
A. Faissner 3. 1 Department of Surgery, 2 Department of Pathology,
3 Department of Neurobiology of the University of Heidelberg, Germany;
4 Boehringer Mannheim, Tutzing, Germany
Tenascin (TN) is an extracellular matrix molecule mainly produced by fibroblasts. In normal colorectal mucosa TN is expressed in low concentration. Its
distribution is restricted to parts of the basal lamina and lamina propria adjacent to the mucosal surface. In inflammatory and neoplastic discuses TN
production is increased. We investigated serum concentrations of TN in patients with ulcerative colitis and determined perioperative TN serum levels in
cases of total coloproctomucosectomy.
TN serum levels were analyzed in 54 patients using a double-sidedsandwich ELISA. The results were compared to conventional parameters of
inflammatory bowel disease and the clinical course. Statistic analyses were
performed using Mann-Whitney U-test* and Fisher's exact test**.
We found a significantly increased level of TN in the serum of patients
with ulcerative colitis compared to normal controls (p < 0.0001*). Two weeks
after total coloproctomucosectomy TN serum levels decreased (p < 0.05**).
Twelve weeks postoperatively the TN serum ievels were lower (n.s.), but did
not reach normal values (p < 0.005**).
Normal controls
Ulcerative colitis

preoperatively
2 weeks postoperatively
12 weeks postoperatively

TN-serum level (mean ± SD)
3.2 ± 1.7 g/mli
15.5 ± 11.8 gg/mI
11.4 ± 7.0 gig/mI
7.0 ± 5.2 g g/mI

n
51
46
40
26

This is the first report about increased TN serum levels in patients with ulcerative colitis. The correlations to conventional parameters of inflammatory
bowel disease will be further investigated. Total surgical removal of the colon
significantly reduces TN serum levels. However, postoperative TN serum levels did not reach a normal range. This result may reflect the systemic involvement in cases of ulcerative colitis.

652 Upper Gastrointestinal Bleeding in the Elderly: Role of
Helicobacter pylori Infection and Nsaids-lntake
A. Pilotto, M. Franceschi, G. Leandro 1, R. Fabrello, L. Bozzola 2, F. Di
Mario 3, V. Meli 2, G. Valerio. Dept. of Geriatrics, Vicenza, Italy; 1 Dept.
Gastroenterology, Castellana Grotte (BA); 2 Serv. Clinical Pathology, Vicenza,
Italy; 3 Dept. of Gastroenterology, University of Padua, Italy

With the aim to evaluate whether NSAIDs use and HP infection may interact
to increase risk of upper gastrointestinal (G.I.) bleeding in the elderly we study
155 patients aged >70 years who have undergone upper G.I. endoscopy in
our Geriatrics Dept. The patients were divided in 3 groups: 1) 67 patients (M
= 24, F = 43, mean age = 79.5 years, range = 70-98) who had used NSAIDs
at least 1 week before the examination; 2) 53 patients (18 NSAIDs-treated)
who presented bleeding lesions at endoscopy (M = 27, F = 26, mean age =
79.0, range = 70-96); 3) 53 subjects age, sex and endoscopic diagnosis (but
not bleeding) matched as controls for group 2). HP positivity was confirmed in
all cases by histology (2 antral and 2 body gastric biopsies, Giemsa and H&E
stains) and rapid urease test. Statistical analysis was performed by means of
logistic regression.
Results. Group 1: 80.59% of patients resulted affected with active upper
G.l lesions (gastric ulcer (GU) - 35.8%, duodenal ulcer (DU) = 25.37%, GU +
DU = 4.47%, erosive gastritis = 14.92%) and 32.83% presented with bleeding lesions (DU = 50%, GU = 33.3%, DU + GU = 11.1%, erosions = 5.5%).
72.2% of bleeding and 75.6% of non-bleeding NSAIDs-users resulted HP +
ve (p = ns). As regards Groups 2 and 3 the results are illustrated in Table.
H. pylori
NSAIDS
Cases Ibleedingl
Controls

+
+

13

-

-

+
5

-

4

11

22
31

7

Odds ratio were: for HP alone

+
-

=

13

1.31 (95% C.I. 0.56-3.05); for NSAIDS alone

=

0.51 (95%

C.l. 0.21-1.23).

Conclusions: (1) NSAIDs use is related to an high risk of active upper G.I.
lesions in the elderly; (2) about 1/3 of such lesions are bleeding GU and/or
DU; (3) HP infection seem do not increase the risk of bleeding from upper
G.I. NSAIDs-related lesions in the elderly.

65

Quantification of Liver Microcirculation by
Thermodiffusion: First Clinical Application After
Transplantation

E. Klar, T. Kraus, M. Bredt, B. Osswald, N. Senninger, C. Herfarth, G. Otto.

Dept. of Surgery, University of Heidelberg, Germany
Purpose: Experimentally, thermodiffusion has been shown to allow continuous long term monitoring of hepatic microcirculation after liver transplantation. It was the aim of this study to transfer the method to the clinical setting
investigating a possible correlation of liver perfusion with graft dysfunction.
Method: lntraoperatively the thermodiffusion probe (4 0.9 mm) was inserted into segment IV and exited through the abdominal wall in 7 patients
undergoing orthotopic liver transplantation. Thereafter liver perfusion was
quantified continuously (one measurement/sec) until postoperative day 6.
The probes were then extracted transcutaneously. Perfusion data are expressed as mean values of 20-min sampling periods starting 90 min after
arterial reperfusion as well as in 12-hour intervalls on the following days.
Results: Throughout the observation period the reliability of measurements was documented by stable conductivity of the probes. lntraoperatively
liver perfusion ranged from 56 to 118 mI/1 00 g/min. On day 1 a maximum increase of hepatic perfusion by 25% of the initial value was recorded, followed
by stable measurements in four patients with uneventful course postoperatively. In patient 5 a second peak of plasma transaminases ascribed to reperfusion injury was paralleled by a decrease of liver perfusion from 103 mI/100
g/min on day 2 to 23 mI/100 g/min on day 3 recovering within 36 h. Patient
6 and 7 developed a R2-rejection on day 6 preceded by a reduction in liver
perfusion 24 h earlier from 85 and 92 mI/100 g/min to 37 and 45 mI/100 g/min,
respectively.
Conclusion: Thermodiffusion was proven to be a reliable method for the
continuous monitoring of liver perfusion in patients after transplantation.
Hepatic perfusion increased on day 1; thereafter, reproducible results were
recorded in patients with uncomplicated course. Prolonged reperfusion injury
or rejection were characterized by secondary impairment of microperfusion.

658 jSerum Pepsinogen I and Gastrin Levels in Helicobacter
pylori 1gG Seropositive Asymptomatic Blood Donors
M. Menegatti, D. Vaira, M. Miglioli, J. Holton 1, G. Oderda 2, P Azzarone,
M. Gatto, F Landi, B. Massardi, P Mul6, C. Ricci, M. Vergura, L. Barbara. 1st
Medical Clinic, University of Bologna, Italy; 2 Dept. of Paediatric, Turn;
1 Dept. of Microbiology, University College, London, UK
Aim: To evaluate serum pepsinogen (PGI) and gastrin (G) levels in 298 antiHelicobacter pylori (HP) lgG seropositive asymptomatic blood donors (BD)
according to endoscopic findings.
Methods: lgG were assessed by ELISA (Absorbance Index >0.3 defined
positivity) and Pgl (ug/mI) and G (pg/mi) by RIA. Endoscopy with biopsies was
carried out in all 298 asymptomatic blood donors (M/F: 173/125, age range
18-65, mean 45 yrs).
Results: Seventy out of 298 donors (24%) (group A) were found to have
duodenal (N = 50) or gastric (N = 20) ulcers (M/F: 55/15, age range: 2463, mean 47 yrs). In the remaining 228 asymptomatic donors (group B) (M/F:
119/109, age range: 21-67, mean 46 yrs) the endoscopic findings were as
follow: gastric cancers (N = 2), erosive duodenitis (N = 41), gastritis and/or
erosions (N = 139), macroscopically normal (N = 46). The mean serum IgG,
PGI and G levels in the 298 endoscoped blood donors were: 0.7 Al, 85 ug/mI
and 29 pg/mI respectively. The Table shows the mean IgG, PGI and G levels in the asymptomatic blood donors with gastroduodenal ulcer (group A)
compared to the those without ulcer (group B).

IgG AI
PGI (ug/mI)

G (pg/mIl)

A (70)
0.7
93.3
27

B (228)
0.7
82.7
30

P
NS
<0.05
NS

Conclusion: 1. asymptomatic lgG seropositive blood donors showed a
surprisingly high prevalence of gastro-duodenal ulcers. 2. PGI but not IgG
or G levels were higher in ulcers compared with non-ulcers asymptomatic
HP seropositive blood donors.

I659 IHelicobacter pylori (HP) Colonisation in 2579 Dyspeptic

through Italy: A National Multicentre Study

Italian Helicobacter pylori Study Group. 1st Medical Clinic S. Orsola
Hospital Nuove Patoligie Nassarenti, Bologna, Italy
Aims: 1. To assess the prevalence of HP infection through the Italian Districts;
2. to assess the role of lgG to HP, compared to histology by a commercial
available kit (HELORI-TEST, EU ROSPITAL).
Methods: The fast 30-40 consecutive patients referred to each Endoscopy Unit (105) were enroled. At endoscopy 3 antral biopsies were taken
for urease test (CP-TEST), for Haematoxilin & Eosin and for Giemsa staining.
10 mis of blood were collected and lgG to HP were assessed by HELORI
kit. The districts involved up to now were: Abruzzo/Molise/Marche (n = 209),
Calabria (n = 129), Campania (n = 216), Emilia Romagna (n = 291), Lombardia (n = 233), Piemonte/Liguria/Valle d'Aosta (n = 343), Puglia/Basilicata (n
= 148), Sicilia (n = 300), Toscana (n = 183), Veneto/FriuliNVenezia Giuiia (n =
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treatment in other 3 cases (1.9%) without complications and/or relapses. 98
patients reached the 2 years control: 12 (12.2%) had died from diseases not
related to gallstones, 2 patients (2.0%) presented biliary pain treated with
medical therapy. At 3 years 59 subjects were checked: 3 (5.1 %) died from diseases not related to gallstones and 2 (3.4%) presented biliary pain medically
treated. The mean time period of follow-up was 1.68 years; the incidence of
calculated biliary pain was 3.91 % a person/year, while the incidence of surgical or endoscopic treatment was 1.17% a person/year.
Conclusions. Asymptomatic gallstones in elderly patients became symptomatic in a low number of cases and present rarely complications. Therefore
a conservative approach may be suggested also in elderly people.
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Incipient Neuroendocrine Complexes In the Gastric
Mucosa of Patients with Pernicious Anaemia:
Ultrastructural Aspects
H.G. Schmidt, A. Schmid, W. Domschke 1. Klinikum Nmrnberg, Germany;
1
Universitat Munster, Germany

i

In patients (P) with pernicious anaemia (PA), the lamina propria of the gastric mucosa contains neuroendocrine complexes (NEC's), that is, neuroendocrine cells which are in direct contact with nerve fibres (Gut 1986, 27, 789).
To date no studies dealing with the cytogenesis or histiogenesis of NEC's
have been published. Method: In a prospective study, 6 step biopsies were
obtained via the endoscope from along the greater curvature of the stomach (4 times non-antral and 2 times antral mucosa) in 21 P with PA. Results:
In several biopsies, most of which obtained from non-antral mucosa, 16 P
were found to have NEC's. Five of the NEC-positive P additionally had, in
the lamina propria, cell complexes that were interpreted as incipient NEC's.
For the most part, these complexes comprised mature neuro-endocrine cells
which were in direct contact with nerve fibres, and also other cells that were
classified as proliferating neuroendocrine cells in that they contained no neuroendocrine granules, but a prominent rough endoplasmic reticulum, and a
prominent Golgi apparatus. Proliferating neuroendocrine cells were usually
in contact with one another as well as with mature neuroendocrine cells and
nerve fibres only via strictly circumscribed points of contact, that is, the incipient NEC's represented cell complexes, the cells of which were characteristically only loosely connected with one another. In contrast to mature NEC's
that are completely enveloped within a basement membrane, incipient NEC's
showed either no or only fragmentary basement membrane at the periphery.
Some incipient NEC's had no mature neuroendocrine cells, but were made
up exclusively of proliferating neuroendocrine cells that were connected with
nerve fibres. Summary: 1. This electron microscopic study revealed, for the
first time, incipient neuroendocrine complexes in the lamina propria of the
stomach in patients with with pernicious anaemia. 2. in five out of 16 NECpositive patients, such incipient NEC's were found in the lamina propria of
the non-antral gastric mucosa.

Interleukin 1 (IL-1) and Interleukin 1 Receptor
Antagonist (IL-1ra) mRNA Levels in Pelvic lleal Pouches
M. Ferretti, P Gionchetti, M. Campieri, S. Galli 1, A. Belluzzi, F. Rizzello,
C. Brignola, A. Venturi, M. Miglioli, L. Barbara. Istituto di Clinica Medica e
Gastroenterologia, Universita di Bologna; 1 Laboratorio Centralizzato,
Policlinico S. Orsola, Bologna, Italy
Pouchitis is major long term complication of ileo-anal anastomosis which occurs mostly in patients operated for ulcerative colitis (UC). We evaluated the
mucosal levels of IL-1 and IL-1 ra mRNA in 3 patients with not inflamed pouch
and in 3 patients with pouchitis. As a control group we used 3 patients with
UC in remission and 3 patients with active UC.
Mucosal biopsies were taken, during endoscopy, and immediately frozen
in liquid nitrogen. Total RNA was extracted and reverse transcribed into cDNA
that was then amplified by PCR using specific probes for IL-1, IL-1RA and
fiActin (ACT). The amplification products were run on a common agarose gel
and on capillary electrophoresis (CE), a sensible technique allowing accurate
quantification of small amount of DNA.
Results:
Gel
ACT
IL-1

Remission UC

Active UC

Pouch

++-L--

+++
+-

+++

+--

..
---

IL-1RA
CE (Average ± SE)
0
% IL-1/ACT
0
% IL-1 RAJACT

±
±

0
0

136.8
47.3

±
±

12.3
18.0

Pouchitis

more we observed IL-1 gene expression also in pouches without pouchitis,
differently from UC in remission. These results, in conclusion, seem to support that pouchitis ethiology is mediated by immune mechanism as in the
case of UC.
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Comparative Bloavailability of 5-Aminosalicylic Acid
(5-ASA) from Dipentum and Asacol In Patients with
Ulcerative Colitis (UC) in Remission

P Gionchetti, M. Campieri, F Rizzello, A. Venturi, M. Ferretti, A. Belluzzi,
C. Brignola, M. Miglioli, L. Barbara. Istituto di Clinica Medica e
Gastroenterologia, University of Bologna, Italy
Knowledge of the bioavailability of 5-ASA from different 5-ASA containing
drugs is important for rationale therapy of UC. We compared the systemic
uptake of 5-ASA and acetyl-5-ASA (AC-5-ASA) at steady-state during treatment with either an azo-bound preparation, olsalazine [Dipentum (D)] or a
delayed release mesalazine [ASACOL (AS)] at recommended doses for maintenance treatment. An open cross-over design with randomized sequence
was applied and 15 patients (10 male. 5 female, age range 21-72) with UC in
remission were given 7-day courses of D (1.0 g/d) and AS (1.6 g/d). Plasma
and urine were collected on day 6 and 7 of each course and concentration of
5-ASA and AC-5-ASA were determined by HPLC.

Results:
Mean (SD) plasma and urine 5-ASA and AC-5-ASA

Dipentum

Asacol

0.55 (0.18)*
2.61 (1.57)1

7.10 (6.3)
14.37 (7.47)

Plasma

5-ASA (mmol/l)
AC-5-ASA (mmol/l)
Urine

5-ASA (mmol/l)
30 (23)'
528 (277)
AC-5-ASA (mmol/l)
942 (527)1
2002 (864)
Total 5-ASA (mmol/l)
972 (545)1
2530 (1037)
Recovery of 5-ASA+AC-5-ASA
24 (10)
17 (9)*
(% of given dose)
'p < 0.0001 compared to AS (after logarithmic transformation) "p < 0.01 compared to
AS (after logarithmic transformation)

As results in significantly higher levels at steady state compared to D of
both 5-ASA and AC-5-ASA in urine as well as in plasma. The low systemic
load provided by D may increase efficacy and reduce the potential risk of
nephrotoxicity.
6

Oral Budesonide Competes Favourably with
Prednisolone in Active Crohn's Disease
M. Campieri 1, A. Ferguson 2, W. Doe3 and the International Budesonide
Study Group. 1 University of Bologna, Italy; 2 University of Edinburgh, UK;
3Australian National University, Camberra, Australia
An oral controlled ileal release formulation of the corticosteroid budesonide
(BUD) has been developed for the treatment of Crohn's disease. The aim of
this study was investigate the efficacy and safety of two different dosage
regimens of BUD, 9 mg once daily (om.) and 4.5 mg twice daily (b.i.d.) in comparison with prednisolone (PRED) 40 mg o.m. In this double-blind multicenter
trial, 177 patients with active CD (CDAI > 200) were randomly assigned to one
of the three treatments and treated for 12 weeks. The BUD dose was tapered
to 6 mg after 8 weeks and to 3 mg after 10 weeks. PRED was tapered to 30
mg after two weeks and then gradually to 5 mg during the last three weeks.
Efficacy was measured as remission rate, remission being defined as CDAI <
150. The disease activity decreased rapidly in all groups. After two weeks, the
highest remission rate (48%) was observed in the BUD o.m. group compared
with 37% in the PRED group. At 8 weeks the same remission rates (60%)
were found in the BUD o.m. and PRED groups compared with 42% in the
BUD b.i.d. group (NS). At 8 weeks mean morning plasma cortisol levels were
significantly (P = 0.0035) less suppressed in both BUD groups (-194 nmol/L
for BUD 9 mg o.m. and -132 nmol/L for BUD 4.5 mg b.i.d.) than in the PRED
group (-258 nmol/L). Impaired adrenal function, as assessed by a short ACTH
stimulation test, was significantly (P = 0.0023) more common in the PRED
group (84%) than in the BUD o.m. (58%) and the BUD b.i.d. group (50%). This
study shows that, in patients with active CD affecting the distal ileum and/or
ascending colon, both 9 mg o.m. and 4.5 mg b.i.d. of BUD are effective in
inducing remission, and comparable to PRED 40 mg. BUD is generally well
tolerated and cause less disturbance of the adrenal function than PRED.

1 Fl0 Immunoreactivity in Inflammatory Bowel Disease
A New Marker Specific Only for Continuous

-

± 7.8
0.3 ± 0.3

25.5

+++I-+++
18.5
14.9

±
±

5.4
6.9

Conclusions: These preliminary results show IL-1 and IL-1 RA gene expression in pouchitis as in the case of active UC, but with lower intensity. Further-

Endothelial Cells
N. Lugering. R. Stoll, G. Winde 1, A. Holzgreve 2, C. Sorg 3, W. Domschke.
Department of Medicine B, 1 Department of Surgery, 3 Institute of
Experimental Dermatology, University of Monster, Monster, 2 Department of
Surgery, Marienhospital, University of Bochum, Herne, Germany
The aim of the present study was to investigate in detail the immunohistochemical properties of the two endothelial specific markers 1 Fl 0 (continuous
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the preliminary results in 10 Districts (n = 2579; MJF:
18-93; mean 49 yrs) which have been subdivided in
North and South Districts.
Results: The overall prevalence of HP colonisation by Giemsa staining was
67.5% (1742/2579). In the South and in the North Districts the prevalence of
HP was 78% (768/983) and 61% (97411596) respectively (p < 0.001).
The overall sensitivity and specificity of serology (HELORI-TEST) compared
to Giemsa staining were 89% and 68% respectively. When the diagnostic accuracy of serology was compared to histology detection of HP made by a single (n = 1457) or several histopathologists (n = 1 122) no difference was found
in the sensitivity rate (90% and 87.6% for a single and several histopathologists respectively). Whereas a significant difference has been found in the
specificity rate (75% if the assessment was made by a single histopathologist and 60% if by several histopatologists respectively) (p < 0.001).
Conclusion.. 1. The prevalence of H pylori colonisation in the total population considered is 67% with a statistical difference between South (78%) and
North (61 %) (p < 0.001); 2. Commercially available serology was found to be
high sensitive (89%) and low specific (68%). If the assessment was made by
a single referral histopathologist the specificity rised up to 75%.

618). We
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Discussion: As investigations of fresh tumor material have already shown
a differentiation between tumor areas and macroscopically normal mucosa
is also possible with the in vivo application of immunoscopy. Diagnosis of
macroscopically clear-cut carcinomas, however, is not intended to be the target of immunoscopy. By means of this method malignant early changes, especially in lang-standing ulcerative colitis or in tubulo-villous colonic adenomas shall rather be demonstrated. Further investigations are being carried
out.

6

Retrograde Colorectal Lavage - Cytological Material
for Continuing Diagnosis of Ulcerative Colitis

R. Keller1, E.C. Foerster1, C. Griwatz 2, B. Brandt2, W. Domschke1.

B,

Munster, Germany;

1 Department of Medicine University of
2 Institute of
Clinical Chemistry and Laboratory Medicine, University ofMunster, Germany
Introduction: The risk of carcinomas in patients with long-standing extensive
ulcerative colitis can only be assessed by evaluation of epithelial dysplasias in

biopsies. Areas with epithelial dysplasias may be small and very
histological biopsy diagnostics referring to localisation
cytological diagnosis as well may contribute to the detection of malignant
and pre-malignant changes.
Method: As part of follow-up colonoscopy colorectal lavage was persuccessive

limited. Apart from

Immunohistochemical Distribution and Serum Levels of
the Ca2 -Binding Proteins MRP8, MRP14 and their
Heterodimeric form MRP8/14in Crohn's Disease
N. Lugering, R. Stoll, T. Kucharzik, K.W. Schmid 1, P Brinkbaumer,
G. Rohimann, C. Sorg2, W. Domschke. Department of MedicineB,
University of Monster, Germany; 1 Department of Pathology, University of
Monster, Germany, 2 Institute of Experimental Dermatology, University of

Munster, Germany
In previous histochemical studies the distribution of the two Ca2+-binding
proteins MRP8 and MRP14 has been demonstrated in different inflammatory diseases. Monoclonal antibodies against MRP8 and MRP14 and their
heterodimer MRP8/14 (27E10 epitope) were used to investigate immunohistochemically the distribution of these proteins in routinely processed bowel
tissues from patients with Crohn's disease (CD). Furthermore we used a sandwich immuno assay to measure serum concentrations of MRPs in 52 patients with CD, 14 patients with diverticulitis, 10 patients with Salmonella
gastroenteritis and in 20 healthy controls. Disease activities of CD patients
were assessed by the Crohn's disease activity index (CDAI). In our immunohistochemical study MRP8, MRP14 and the heterocomplex MRP8/14 were
demonstrated in the majority of granulocytes and macrophages in active CD.
Additionally, a strong complex MRPS/14 immunoreactivity was present in epithelial cells of adjacent to ulcerative and fissuring lesions in the bowel. Serum
M RP8/14 concentrations were significantly (p <0.0001) increased in patients
with active CD (CDAI > 150), acute diverticulitis and salmonella gastroenteri-

tis with the highest levels being in patients with active CD. No significant correlations were found for levels of MRP14 and MRP8 alone, respectively. The
follow-up of individual patients with initially active CD showed a further increase in MRP8/14 levels during acute attacks of the inflammatory process.
We suggest that our assay for MRP8/14 discriminates well between active
and inactive CD and may have considerable potential in the analysis of clinical
disease activity in CD patients. Our morphological results confirm the finding
of increased MRP8/14 serum levels in patients with active Crohn's disease.

669 Immunoscopy -Initial Experience with lntraluminal
Immunofluorescence Diagnosis of Colorectal
Carcinomas
R. Keller 1, E.C. Foerster1, G. Winde 2, C. Eisenhawer, N. Ploger3,
W. Domschke 1. 1 Department of Medicine B, University of Monster,
Germany; 2 Department of Surgery, University of Munster, Germany;
3 Pharmacy of the University of Monster, Germany
Introduction: Immunoscopy, a combination of endoscopy and immunofluorescence, has been developed in order to be able to diagnose and biopsy
malignant epithelial early changes of the colonic mucosa more reliably. For
evaluating the status of this new diagnostic procedure up to now 20 patients
suffering from colorectal carcinomas have been examined pre-operatively by
means of immunoscopy as part of a prospective study.
Method: For immunoscopy an available antibody against CEA was purified
and coupled with a fluorescent staining. During pre-operative colonoscopy
the fluorescent coupled antibody was applied by means of a catheter via the
operating channel of the endoscope onto the tumor and the surrounding mucosa. Following an incubation period of 10 minutes the entire mucosal area
was irrigated with a buffer. For visualization of the specific fluorescence a
special narrow band filter with a wave length corresponding to the excitation maximum of the fluorescent staining was additionally inserted behind
the standard source ot light. Furthermore, a second narrow band filter which
could only be penetrated by the emitted light was positioned in the light path
in front of the investigator's eye.
Results: In almost all cases a fluorescence limited to the tumor could be
elected in the excitation light after rinsing the unbound antibody loads. In
the region of tumor necroses, however, no fluorescence could be identified.
A significant differentiation between marginal tumor tissue and macroscopically unaffected mucosa was obvious.

formed in addition to removal of successive biopsies in 10 patients suffer-

ing from long-standing ulcerative colitis. During this colonoscopy PBS buffer
applied into the colon. Afterwards the entire fluid was drawn off and
centrifuged. In a gradient centrifugation the enrichment of colonic epithelial
cells was performed. After dispensation of cytological preparations the epithelial cells were assessed by means of routine cytology and also examined
by means of DNA image cytometry. Correspondingly, DNA cytometry was
performed in routine biopsies as well.
Results: In all cases good cytologic assessment was possible. Dysplasia
could not be demonstrated. In direct comparison of cytology and histology
an increased proliferation could be detected in individual cases exclusively in
cytological cell material by means of DNA image cytometry.
was

Discussion: Combined colorectal lavage is a procedure which independent of localisation makes it feasible to detect potential pre-malignant
changes qualitatively. An increased proliferation diagnosed in this cell material may indicate the begin of a malignant change even without epithelial
dysplasias. Further prospective studies for vallidation of the procedure are
presently being carried out.
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Antiinflammatory CytokineInterleukin-10

in Patients

withInflammatory Bowel Disease
T. Kucharzik, R. Stoll, N. Lugering, H. Weigelt, W. Domschke. Department
yof MedicineB, University of MOnster, Germany
Inflammatory bowel disease is characterized by an increased serum concentration of different proinflammatory cytokines. In the present study we
investigated serum concentrations of the antiinflammatory cytokine human
lnterleukin-1 0 (IL-1 0) as well as supernatants of peripheral blood mononuclear
cells (PBMC) in patients with inflammatory bowel disease (IBD).
Human IL-10 was measured by our own established ELISA-system using
PharMingen-antibodies. Serum antibodies were assessed in 44 patients with
ulcerative colitis (UC), 40 patients with Crohn's disease (CD) and in 30 healthy
controls. Supernatants of LPS-stimulated PBMC of 12 patients with CD, 8
patients with UC and 11 healthy controls were determined for IL-10.
IL-10 serum levels were significantly increased in patients with active UC
(mean ± SEM, 144 + 34.8 pg/ml, p <0.001) and in active CD (mean + SEM,
132 ± 32.7, p <0.001) compared with healthy controls (mean + SEM; 44 ±

pg/ml).

9.5
Patients with inactive disease didn't show any significant increase
in IL-10 levels. Compared with clinical disease activity indices there was a
significant correlation between IL-10 serum concentrations and CDAI in patients with CD (r = 0.45, p <0.01) and CAI in UC-patients (r = 0.39, p <0.05).
serum levels with serum concentrations of other proinflamComparing
matory cytokines there was a significant correlation to serum levels of slL-2r
(r = 0.417, p < 0.05) and IL-6 (r = 0.387, p < 0.05) in patients with CD but
not in UC. LPS stimulated PBMC of CD patients (mean ± SEM, 1578 ± 172,
n = 12, p <0.05) and patients with UC (mean + SEM, 1932 ± 284, n = 8, p
<0.01) produce significantly more IL-10 than healthy controls (mean ± SEM,

IL-10

1106 ± 121, n = 11).

In summary, IL-10 is elevated in serum of patients with active CD and
UC suggesting that IL-10 acts as a naturally occurring damper in the acute
inflammatory process of IBD.

6761 HCO; and Cl- Flux Through Guanylin-Stimulated Apical
E
Anion Conductance Depends on Basolateral

Anion-importers in Rat Duodenum

M. Guba, U. Seidler, M. Kuhn

1, W.G. Forssmann 1, M. Classen. 11. Dept. of

Medicine, Technical University of Munich and Lower Saxony Institute for
Peptide Research, Hannover, FR. G.
Guanylin is a recently characterized peptide that is expressed
Background:
in the gastrointestinal tract including the duodenum. It binds to a luminal receptor of the enterocyte which is also occupied by the heat stable E. coli
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endothelia) and MS-1 (discontinuous endothelia) in bowel tissues of patients
suffering from chronic inflammatory bowel disease (IBD).Immunohistochemical techniques were employed to study the morphology and phenotypic expression of these two proteins in routinely processed bowel tissues from 27
patients with Crohn's disease (CD), 18 patients with ulcerative colitis(UC),
and from 20 normal controls. All patients with IBD and controls showed a
low to moderate 1110 immunohistochemical staining restricted to the lamina propria and submucosa. In contrast to UC patients and healthy controls,
F10 immunoreactivity was strongly de novo expressed in the muscularis
propria of the small and large bowel in CD patients regardless of the histological severity of the inflammatory process. Neither in Crohn's disease nor
in ulcerative colitis we observed immunoreactivity for MS-1 on endothelia
surfaces. From this we conclude that endothelia in patients with IBD do not
undergo metaplasia. The high immunoreactivity of F10 antigen in the muscularis propria in CD indicates a state of topical immunological activation and
may be important in the maintenance of chronic inflammation by facilitating
leukocyte migration into sites of Crohn's disease involvement. Further studies of the factors controlling endothelial cell differentiation in the bowel of CD
patients may help to explain the features observed in this study.
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whether basolateral

anion

importers

are

activated during guanylin stimulaandJCI- Methods. Rat
Using chamber and potential differ-

tion and how their activity influences luminalJHCO3-

proximal duodenum was mounted in an
electrical resistance(R) and bicarbonate secretion (JHC03- were
continuously measured and the short circuit current (Isc) was calculated.
Rat guanylin was synthetized in the Lower Saxony Institute for Peptide Research. Results: In indomethacin-pretreated rat duodenum guanylin and STa
added to the luminal compartment stimulated JHCO3- lsc(an estimate for
total electrogenic anion secretionJHC03-+Cl-) and PD in a dose-dependent
manner. Guanylin-stimulated HCO5-secretion was electrogenic, independent
of luminal Cl- and additive to glucagon- and carbachol-stimulated JHCO3The percentage of guanylin-stimulated JHCO3- to JCI- was approx. 70: 30
at halfmaximal guanylin concentration (5 x 10-8 M) and shifted towards
a larger percentage ofJCI- at high concentration. Inhibition of basolateral
ence(PD),

Na+K+2CI-

cotransport by bumetanide

(10-4

M) decreased basal JCI- but

increased basal JHCO3- The same response to bumetanide was observed
in a more pronounced fashion after guanylin or STa stimulation in submaxial
concentrations. At maximal stimulation, bumetanide decreasedJCI- whereas
JHCO3- remained unchanged, indicating that basolateral HCO3- uptake and
cotransport by SITS
CO2 hydration was rate-limiting. Inhibition of
(10-3 M) did not affect basalJHCO3- but inhibited guanylin (10-7 M) and STa
(10-7 M) -stimulatedJHCO3- by approx. 60 and 50%, respectively, without an
equivalent reduction in lsc, indicating that JCI- increased in a compensatory
fashion. A stepwise increase in apical anion secretion by guanylin or STa was
paralleled by an increase of the subsequent inhibitory effect of bumetanide
on JCI- and SITS on JHCO3- indicating that stimulation of the apical anion
conductance also increased the ion flux rates through the basolateral anion
importers. Conclusion: In rat duodenum, guanylin and STa stimulate an electrogenic anion secretion which in turn activates basolateral anion-importers
such as the Na+/HCO3 and the Na+K+2CI--cotransporter. The relative percentage Of JHCO3- and JCI- through the apical conductance is largely determined by the transport capacity of these basolateral anion importers, and
blockade of one leads to a partly compensatory increase in the flux rate of
the other anion.

Na+-HCO3%

Na/H

exchange activity is important during gene regulation or proliferation
extremely difficult because inhibition of Na/H exchange by any means inversely affects multiple intracellular parameters. In parietal cells in primary
culture, EGF/TGFa acutely inhibits secretagogue-stimulated acid formation,
but when applied chronically increases basal and agonist-stimulated acid formation. Chew et al have shown evidence that the long term stimulation of
acid formation by EGF is mediated by a mitogen activated tyrosine kinase
(PP-44) which, therefore, may be involved in EGF-mediated gene regulation
of the H+/K+ ATPase. Aim: We investigated whether EGF activates the Na/H
exchanger in parietal cells cultured under identical conditions, and whether
the same signal transduction pathway may be involved in EGF-mediated increase in acid formation and Na/H exchange activity. Methods: Freshly isolated rabbit parietal cells were cultured for up to 7 days as described by
Chew et al and basal and agonist-stimulated acid formation (measured as
is

14C-aminopyrin

uptake)

was

assessed. Single cell

pHi

measurements

were

performed in parietal cells loaded with the fluorescent dye BCECF Results:
After removal of EFG for 5 h from the culture medium, the readdition of 0.1

ttM EGF increased pH1 by 0.12

,uM

±

0.04 and this increase could be blocked by

100
dimethyl-amiloride, indicating it was due to activation of the Na/Hexchanger. The alkalinization induced by EGF was inhibited by the tyrosinekinase inhibitors Genistein (5 1sM)> Tyrphostin B56 (5 1M) > Tyrphostin B42

,uM)

ptM),

>> Lavendustin A (1 lAM) = Daidzein (5
(5
which is the same inhibition pattern as observed for the inhibition of the stimulatory effect of
on acid formation. Conclusion: In cultured parietal cells EGF activates the
Na/H-exchanger. The pattern of inhibition of EGF-mediated Na/H exchange
activation by certain tyrosine kinase inhibitors (but not by others) is the same
as found by Chew for inhibition of the stimulatory effect of EGF on acid formation and PP-44 phosphorylation. We therefore propose that the effect of
EGF on the parietal cell Na/H-exchanger may be mediated by the mitogen
activated tyrosine kinase PP-44. Stimulation of Na/H exchange by EFG may
possibly be involved in parietal cell gene regulation by this substance.

EGF

Bone Mineral Density is Low in Both Longstanding
Ulcerative Colitis and Crohn's Disease but only in
Crohn's Disease at Diagnosis
S. Ghosh, S.J. Cowen, W.J. Hannan, A. Ferguson. Department of Medicine
Medical Physics, University of Edinburgh, Western General Hospital,

Edinburgh

Characterization of Two Different Anion Exchangers in
Rabbit Duodenum
M. Nader, H. Rossmann, U. Seidler, M. Classen, S. Alper. 11. Dept. of
Medicine, TU Munich, Germany; Molecular and Renal Units, Beth Israel
Hospital, Boston
Introduction. In the duodenum, a percentage of basal HCO- a secretion and
that stimulated by certain secretagogues is due to apical anion exchange.
While this anion exchanger has never been characterized with immunological or molecular biological techniques, its similar functional characteristics to
those of the ileal brush border anion exchanger has suggested that it may be
the same isoform of the anion exchanger gene family. The potential presence
of a basolateral Na+-independent anion exchanger has not been studied so
far. Aim: We established a method for the preparation of highly purified duodenal apical and basolateral membrane vesicles from rabbit duodenum and
measured the anion exchange activity in these vesicles with 36C1- isotope
flux measurements. We then used an antibody directed against the AE2-C
terminus (raised in the laboratory of S. Alper) to study the membrane localization of AE2 in rabbit duodenum. Results: DIDS-sensitive 36CI-/C1- exchange
was detected in duodenal apical and basolateral membrane vesicles. Initial
uptake rates were higher in the apical membrane fraction and uptake showed
a marked "overshoot" phenomenon, similar to that observed in the ileal brush
border membrane but more pronounced. In basolateral membrane vesicles,
DIDS-sensitive 36CI-/CI- exchange was also present, with similar characteristics to that observed in the basolateral membrane of the parietal cell. Apical and basolateral membrane marker enzyme brane enrichment was 15 and
20fold, respectively, and cross contamination was low and is unlikely to explain the results. Western blot analysis revealed a 163-170 kD band in total
duodenal lysate, the basolateral membrane fraction and no band in the apical membrane fraction. Control organ lysate displayed the respective bands
for AE1 and AE2. Conclusions: In the rabbit duodenum, two different Na+independent anion exchangers exist, one on the apical and one on the basolateral membrane. The basolateral membrane anion exchanger is an AE2
isoform of the anion exchanger gene family, the apical one is most likely an
as yet uncloned isoform. The apical form is involved in electroneutral HCO3
secretion, the basolateral form may import Cl- for electrogenic Cl- secretion.

Activation of the Parietal Cell NA/H-Exchanger by EGF
may be Mediated by a Mitogen-Activated Kinase

M. Albert, G. Lamprecht, U. Seidler, M. Classen. 11. Dept. of Medicine,
Germany
Introduction: Epidermal growth factor (EGF) activates the Na/H-exchanger in
many cell types. Na/H exchange is involved in pHi-homeostasis and osmoregulation and may be involved directly or indirectly in cellular proliferation,
gene regulation and protein synthesis. To delineate the exact step where

Purpose: We have recently shown that, at diagnosis, low bone mineral density (BMD) is a feature of Crohn's disease (CD) but not ulcerative colitis (UC).
Corticosteroid therapy over a 1 year period did not result in any further bone
did
loss. A number of previous studies, while demonstrating low BMD in
not find CD to have lower BMD than UC. An explanation for different results
in these studies might be recruitment of frequently attending patients with a
bias towards longstanding complicated disease. In such cohorts, confounding variables such as corticosteroid therapy or surgery may become more
important than the systemic effect of disease alone.
Subjects and methods.. We tested this hypothesis by measuring BMD in a
cohort of longstanding IBD patients. The inclusion criteria for the study was:
(a) UC or CD for at least 5 years; (b) at least 6 months of systemic corticosteroid therapy; (c) age between 20-65 years; (d) Inactive disease (CDAI <
150, Powell-Tuck index <4);, (e) absence of cholestatic liver disease or other

IBD,

diseases affecting bone mineralization. 14 patients (8 M, 6 F) with CD (median age 34, range 22-64 years) and 13 patients (7 M, 6 F) with UC (median
age 33, range 21-64 years) were recruited into the study. BMD of lumbar 1-4
vertebrae was measured by Dual Energy X-ray Absorptiometry using a Hologic QDR-1000W scanner. The normal values were provided by the Hologic
reference database which is similar to that of the local Scottish population.
Results: The median duration of disease for both UC and CD was 7 years.
Median duration of corticosteroid use was 21 months for CD and 19 months

for UC. Physical activity

scores were

similar in both

groups.

The

mean

Z-score

for spine BMD in CD was -1.1 (SD 1.0) and in UC was -1.0 (SD 0.6), p = NS.
Similarly, mean forearm Z-scores in both CD and UC were -1.0 (SD 1.3 and
0.9 respectively), p = NS.
Conclusion: We conclude that, in longstanding IBD, there is no difference
in BMD between CD and UC, unlike that at diagnosis. This explains why previous reports, which studied patients with average duration of disease 6-12
years, could not find any difference in BMD between CD and UC. The primary systemic effect of CD on BMD can be best studied at diagnosis before
institution of therapy.

Downregulation of Na/H Exchange Activity and NHE1
MRNA Expression in HT29-B6 Cells During Culture in
Acidic Conditions
J. Reinmiedl, G. Lamprecht, K. Weillbacher, K. Kreusel 1, U. Seidler,
M. Classen. II. Dept. of Internal Medicine, TU Munich, Germany, 1 Dept. of
Clinical Physiology, FU Berlin, Germany
Introduction: Proximal tubule cells upregulate the Vmax of the brush border
Na/H-exchanger (a NHE3 isoform) during acidosis, thereby stimulating HCO3reabsorption. Surprisingly, in cultured renal epithelial cells an upregulation
of basolateral Na/H-exchange activity and of mRNA expression of the corresponding NHE1 isoform occurs during culture in acidic medium. Not only renal but also colonic epithelial cells are involved in total body pH-homeostasis
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enterotoxin STa and stimulates the guanylate cyclase C and electrogenic
Cl--secretion. We recently found that guanylin is one of the most potent
stimulants of duodenal bicarbonate secretion Aim: To further characterize
the anion secretory process stimulated by guanylin, we have investigated
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685 F Xil Substitution in Therapy-Resistant Ulcerative
Colitis
R. Lorenz, P Born, M. Classen. 2nd Dept of Internal Medicine, Klinikum r d
Isar, Technical University, Munich, Germany
Severe ulcerative colitis is often associated with intestinal blood loss and a
deficiency of coagulation factor Xil which is important for clot formation and
wound healing. Consequently, the substitution of F Xil may be beneficial.
In a prospective pilot study, 12 patients (7 f, 5 m; 34 + 8.1 years) with
therapy-resistant ulcerative colitis were treated with F Xil concentrate (Fibrogammin HS; Behring). Therapy resistance was defined as a lack of clinical
remission after three weeks in spite of a consequent therapy with corticosteroids and 5-aminosalicylic acid. At this time the colitis activity index (CAI)
and the endoscopic score (ES) according to Rachmilewitz were elevated to 10
± 1.5 and 8.9 ± 2.3 points, resp. All patients suffered from hematochezia. F
Xil concentrate (1250 u/day i.v.) was additionally administered for 10 days. F
Xil activity and F XiII subunit a and b had been measured before substitution
and thereafter.
The initial values of F Xil were markedly decreased (FXIII act.: 47 ± 17%;
FXiIIa: 61 ± 50%; FXilb: 72 ± 28%; each p < 0.01 vs. ctrls) and showed
a significant increase after substitution (FXIII act.: 161 ± 46%; FXIila: 210 ±
78%; FXIIIb: 197 + 62%; each p < 0.01 vs. initial values). The stool frequency
dropped from 9.3 ± 3.9 discharges to 2.8 ± 1.8 after substitution (p = 0.0022).
The average increase in body weight amounted to 1 ± 0.8 kg and no further
hematochezia was detected with the exception of two cases with positive
haemoccult-tests. The CAl and the ES declined to 2.9 ± 1.5 (p = 0.0001) and
4.4 ± 2.3 points (p = 0.0022), resp. (each vs. initial values).
The results of this pilot study clearly demonstrate beneficial effects, so
that the additional administration of F Xil concentrate might be a progress in
the approach to therapy-resistant ulcerative colitis.

68

Osteopenia is More Severe in Adolescents with
Longstanding Crohn's Disease than in Adults

S. Ghosh, S.J. Cowen, W.J. Hannan, A. Ferguson. Department of Medicine
& Medical Physics, University of Edinburgh, Western General Hospital,
Edinburgh, UK
Purpose: Osteopenia is specifically a feature of Crohn's disease at diagnosis. We have reported that the mean bone mineral density (BMD) Z-score for
lumbar spine is -1.1 (SD 0.9) and the mean Z-score for forearm is -1.0 (SD
0.9) at diagnosis, prior to medical therapy or surgery. We have now investigated bone mineral density in adults and children with longstanding Crohn's
disease.

Subjects and methods: (I) Adults: 14 adult patients (8 M, 6 F) with Crohn's
disease (median age 34, range 22-64 years) were recruited. The median duration of disease was 8 years and the median duration of corticosteroid use
was 21 months. All had at least one surgical resection. (ii) Adolescents: 9
patients (5 M, 4 F) with Crohn's disease (median age 15, range 11-19 years)
were recruited. The median duration of disease was 7 years and the median
duration of corticosteroid use was 17 months. All had at least one surgical
resection. BMD of lumbar 1-4 vertebrae was measured by Dual Energy Xray absorptiometry using a Hologic QDR-100OW scanner. The normal values

were provided by the Hologic reference database which is similar to the local

Scottish population.
Results: In adults, the mean Z-score for spine was -1.1 (SD 1.0) and this
was not different from the values obtained at diagnosis in a different cohort
previously reported by us. In adolescents, the mean spine Z-score was -2.7
(SD 1.7), significantly lower than adults (p = 0.02). Two of these adolescents
had multiple vertebral collapses. Though calcium homeostasis parameters
were normal in adults, two adolescents were vitamin D deficient.
Conclusions: Adolescents with Crohn's disease form a special risk group
for severe osteopenia. Growing bones are more likely to suffer from the effects of disease, nutritional deficiency and steroids. Monitoring for osteopenia should be standard practice in adolescents with Crohn's disease.
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Validation of the Leeds Dyspepsia Questionnaire in
Detecting the Presence and Severity of Dyspepsia in
General Practice and Hospital Populations
P Moayyedi, S. Duffet, I.D. Richards 1, D. Braunholtz 1, A.C. Dowell 2,
A.T.R. Axon. Centre for Digestive Diseases, Leeds General Infirmary, Leeds
University, United Kingdom, 1 Institute of Epidemiology, Leeds University,
United Kingdom; 2 Centre for Research in Primary Care, Leeds University
Introduction: Many studies have used a questionnaire to assess dyspepsia
but few have validated this instrument. The Leeds Dyspepsia Questionnaire
(LDO) was designed to detect the presence and severity of dyspepsia. There
is no "gold standard" by which to measure dyspepsia so we have used the
diagnosis reached by 1 of 3 informed GP's or 1 of 4 experienced gastroenterologists.
Validity: The LDQ was administered to 98 general practice patients chosen at random. The LDQ detected 35/41 patients with dyspepsia according
to the GP (sensitivity = 85%). The LDQ detected 44/57 cases which did not
have dyspepsia (specificity = 77%). The LDQ was then given to 141 hospital
patients with dyspepsia. The gastroenterologist graded the severity of dyspepsia from 1-5 according to a Likert scale and this was compared with the
severity predicted by the LDQ. Exact agreement occurred in 71/134 (53%)
cases and within one point in 117/134 (87%) cases (gamma = 0.71: p <
0.001). Reliability: The LDQ was re-administered to 62 hospital patients after 4-7 days to assess test-retest reliability. All questions were concordant
(gamma = 0.70-0.96: p < 0.001). The LDQ had good internal consistency
with an alpha coefficient of 0.69. Responsiveness: The LDQ was repeated in
12 patients after one month of treatment. The median dyspepsia score fell
from 22.5 (range 9-36) to 4.5 (range 0-27) (p < 0.001).
Conclusion: The LDQ is a valid instrument for detecting the presence and
severity of dyspepsia.
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Efficacy of Ten Days of Clarithromycin, Amoxycillin and
Omeprazole In Eradicating Helicobacter pylori Infection

P Moayyedi, D.S. Tompkins 1, A.T.R. Axon. Centre for Digestive Diseases,
Leeds General Infirmary, Leeds; 1 Public Health Laboratory Services, Bridle
Path, Leeds
Introduction: Eradication of Helicobacterpylori (H. pylori) is important in the
management of peptic ulcer disease. Recently clarithromycin, amoxycillin
and a high dose proton pump inhibitor for two weeks has been shown to
be effective in eradicating this infection. We investigated the efficacy of a
shorter duration regimen using lower doses of proton pump inhibitor.
Method: This was an open, single centre study. Patients with H. pylori
infection at endoscopy as assessed by histology, rapid urease test, microbiology and 13C urea breath test (13C-UBT) were invited to participate. Patients
were given omeprazole 20 mg od, clarithromycin 500 mg bd and amoxycillin
1g bd for ten days. H. pylori eradication was assessed by 13C-UBT four weeks
after completion of therapy. Adverse events and compliance were evaluated
at patient interview.
Results: 34 patients were enrolled into the study (median age 49 years,
age range 21-69, 20 males). One patient failed to attend follow-up and was
not evaluable. The infection was eradicated in 29/33 patients (88%, Cl 7297%). 15 patients experienced side effects; the most common complaint was
tasted perversion (n = 8). All side effects were mild and no patient discontinued treatment due to adverse events. All patients harboured H. pylori strains
that were sensitive to both antibiotics before treatment. In three patients in
whom treatment failed, one demonstrated a strain resistant to clarithromycin.
Conclusion: Omeprazole 20 mg od, clarithromycin 500 mg bd and amoxycillin 1 g bd for ten days is an effective regimen in eradicating H. pylori.
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Detection of P53 and K-RAS Mutations In Pancreatic
Juice and Diagnosis of Pancreatic Carcinoma

T. Mussack, W. Teschauer, H. Waldner. Chirurgische Klinik und Polikinik,
Klinikum Innenstadt der Ludwig-Maximilian-Universitat, Munehen, Germany

Purpose of the study: There are still problems in differential diagnosis of
chronic pancreatitis and pancreatic carcinoma.
Methods used: In a prospective study pancreatic juice from 32 patients
with affections of the pancreas was obtained by endoscopic retrograde
cholangio-pancreaticography at time of diagnosis. The prompt preparation
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and the colonic epithelium is frequently exposed to acidic conditions. Aim:
We therefore investigated the influence of culture in an acidic surrounding
on basolateral Na/H-exchange activity and NHE1 mRNA expression in HT29B6 cells (a differentiated and polarized colonic cell line established by K.
Kreusel). Methods: Intracellular pH (pHi) was measured fluorometrically in
BCECF-loaded HT29-B6 cells (after culture in the confluent stage at pHo 7.4
or 6.9 for 48). Na/H-exchange was recorded as the dimethylamiloride sensitive pHi-recovery after intracellular acidification to various pHi-values using
the ammonium pre-pulse technique. Maximal H+-flux rates at a given pHi
were calculated by multiplying the initial pHi-recovery rate with the intracellular buffering capacity Pi at that pH1. NHE 1 m RNA expression was studied with
the ribonuclease protection assay using expression of the human GAPDH as
an internal control. Results: During culture in pHo 7.4, pH1 was 7.26 ± 0.10 and
dropped to 6.75 + 0.01 after 30 min in pHo 6.9. After culture for 48 h at pHo
6.9, pH1 was 6.98 ± 0.09, indicating that some adaptive response had taken
place. Pi was similar between cells cultured in normal and acidic medium.
Basolateral Na/H exchange rates in cells cultured at pH 7.4 showed the characteristic strong pH1-dependency with an increase of H+-flux rates at low pHi.
Surprisingly, Na/H exchange rates in cells cultured at pHo 6.9 (but measured
with pHo 7.4) were low and almost not activated by a low pH1. GAPDH mRNA
expression was mildly reduced in cells cultured at pH 6.9, but NHE-1 mRNA
expression was reduced by 50% compared to GAPDH expression. Cell vitality was maintained and cells regained their original Na/H exchange characteristics in culture in pHo 7.4. Conclusion: Prolonged exposure to an acidic
surrounding results in a markedly higher pHi than observed during acute exposure to the same pHo in a polarized colonic cell line. While this indicates
that a cellular adaptive response to acidosis had occurred, basolateral Na/Hexchange activity was downregulated and NHE1 mRNA expression reduced,
showing that the major pHi-regulator during selective intracellular acidosis
is not involved in the adaptive response to an acidic surrounding in this cell
line. In fact, downregulation of its activity may serve as a useful mechanism
to reduce the proton influx into the cell at reduced extracellular pH.

A67

4th UEGWBerlin 1995

A68

6

Reduced Gallbladder Emptying Is a Risk Factor for
Gallstone Recurrence

J. Pauletzki, R. Althaus, J. Holl, M. Sackmann, G. Paumgartner. Dept. of
Medicine 11, University of Munich, Germany
Following successful non-surgical therapy of gallbladder stones, some patients (pts) form recurrent stones whereas others do not. We therefore evaluated whether gallbladder stasis, a pathogenetic factor for primary gallstone
formation, is differently expressed in pts with gallstone recurrence and those
without recurrence. Methods: Gallbladder emptying was studied in 36 pts
0.8-3.0 yrs (mean 2.0 yrs) after complete clearance of a single radiolucent
gallbladder stone (18 ± 1 mm, mean ± SE) by shock wave lithotripsy and
cessation of adjuvant bile acid therapy. 18 consecutive pts at the time of
diagnosis of recurrent stones (n: 3 ± 1, largest stone: 8 ± 1 mm) were compared with 18 matched pts without recurrence. Matched pairs were obtained
with regard to follow-up, gender and age. Further, 18 healthy subjects served
as controls. Gallbladder volumes were obtained sonographically (Dornier Al3200, 5 MHz) at 5 min intervals for 90 min after a standard liquid test meal.
Results: Residual volume (RV) and residual fraction (RF) of the gallbladder
were 50% larger in pts with recurrence than those without recurrence (p <
0.05). Compared to controls, RV and RF were even doubled in pts with recurrence (p < 0.01). Multivariate logistic regression analysis identified RF as an
independent risk factor for gallstone recurrence (p < 0.02).
Fasting volume (mlI)
RV (ml)
RF (%)

Recurrence
27.8 ± 3.7
11.5 ± 1.3.#
45 ± 5'*

*p < 0.05 to pts with no recurrence,

No recurrence
23.1 ± 1.1
7.8 ± 1.1
33 ± 3#

Controls
24.6 ± 2.6
6.2 ± 0.9
25 ± 3

#p < 0.05 to controls.

Conclusion: Patients with gallstone recurrence after lithotripsy and adjuvant bile acid therapy are characterized by markedly impaired gallbladder
emptying. Thus, gallbladder emptying may be considered as a selection factor for non-surgical therapy of gallbladder stones.

6

Characterization of Thermal Stress Response of
Endocrine and Exocrine Pancreas by 1 and 2-D Analysis

A.C.C. Wagner, B. Lankat-Buttgereit, H. Steffen, B. Goke. Department of

Gastroenterology, Philipps-Universitat Marburg, Germany
Although heat shock proteins are known to function as molecular chaperonins in many systems, next to nothing is known about their role in pancreatic physiology and in the response of pancreatic acinar cells to acute stress.
To study the exocrine pancreatic stress response we have labeled acutely
isolated rat pancreatic acini with [S351. [S35] methionine labeled RINm5F
cells served as endocrine pancreas model. Separation of proteins by twodimensional gel analysis followed by autoradiography allowed identification
of 80-100 different proteins as well as assessment of the degree of expression of individual proteins under a variety of experimental conditions. Due to
the strong induction of those proteins expressed at higher levels in response
to heat, their identification could easily be accomplished. Mechanical stress
through preparation of acutely isolated acini had no apparent effect on protein expression. Thus, prolonged preincubation of acini at 37 'C, ranging from
30-90 min, to allow cells to recover from preparation stress before labeling
and/or exposure to heat, had no effect on [S351 methionine incorporation. Incubation of acini at 42 'C led to strongly increased expression of at least five
distinct proteins of 92, 72, 56, 30 and 28 kDa molecular weight, while incubation at 40 °C did not induce major changes of protein expression. Western
analysis identified two of these proteins as HSP 56 and HSP 70. Similar effects could be observed in the endocrine minor cell line RINm5F. Western
analysis led to the identification of HSP 60 and HSP 70. Interestingly, RlNm5F
HSP 60 was also found to translocate to the membrane fraction in response
to thermal stress. This system will allow identification of additional stress
proteins using western analysis or microsequencing techniques. The investigation of the alteration of protein expression in response to a variety of other
forms of metabolic and chemical stress including models of acute pancreatitis should further provide interesting insights into the role of these proteins
for pancreatic stress response.

6

Hyperthermia Leads to Expression of HSP 70 In Rat
Pancreas and also Protects Against Acute Pancreatitis
Induced by Cerulein Treatment

H. Weber 1, L. Jonas2, A.C.C. Wagner3. 1 Department of Clinical Chemistry
and Pathobiochemistry, Univerrsity of Rostock; 2 Department of Pathology,
University of Rostock; 3 Department of Gastroenterology, Philipps University,
35033 Marburg
Transient exposure of living tissue to hyperthermia can have protective effects, leading to increased tolerance of further stress episodes. It has also
been shown that a number of proteins, later termed "heat shock proteins"
are concomitantly expressed in response to hyperthermia. This protective effect has led to improved recovery of rat cardiac myozytes after ischemia as
well as to better function of renal transplants in rats. We have found that
acutely isolated rat pancreatic acini as well as RINm5F cells also respond to
thermal stress with expression of heat shock proteins. We have now transferred these in vitro data to an in vivo system. Rats were anaesthesized and
body temperature was increased to 42° C for 20 min, monitored with a rectal
thermometer. Control rats underwent anaesthesia without hyperthermia. 24
h after hyperthermia, pancreatitis was induced by intraperitoneal injection of
cerulein. Rats were sacrificed and pancreata were examined for evidence of
pancreatitis and expression of heat shock proteins. A reduction of ceruleininduced edematous pancreatitis after hyperthermia was already macroscopically apparent. Thus, pancreata from rats not exposed to hyperthermia had
a greyish colour and were edematously swollen while pancreata form rats
exposed to hyperthermia appeared essentially normal. Light microscopically,
interstitial edema as well as size and number of vacuoles were accordingly
decreased in rats exposed to hyperthermia. Concomitantly, western analysis
revealed expression of HSP 70 only after hyperthermia. These results strongly
indicate that exposure to heat confers protection against pancreatitis and at
the same time leads to increased expression of HSP's. Using this approach
we can now investigate the role of heat shock proteins in other models of
pancreatitis. We will also be able to investigate whether down regulation of
pancreatic heat shock protein response to stress plays a role in development
of pancreatitis.

7011
E Epidermal Growth Factor Inhibits Vasoactive Intestinal
Peptide- and Forskolin-induced cAMP-production and
Amylase Release by Pertussis Toxin-sensitive
G-proteins In Rat Pancreatic Acini
D. Stryjek-Kaminska, A. Piiper, W.F. Caspary, S. Zeuzem. II. Medical

Department, University of Frankfurt, Germany
Evidence is accumulating that epidermal growth factor (EGF) regulates secretory function of pancreatic acini in addition to cell growth and differentiation. In the present study we investigated the effect of EGF on basal
and secretagogue-induced activation of adenylyl cyclase and amylase release in isolated rat pancreatic acini and the role of pertussis toxin-sensitive
G-proteins in EGF-induced regulation of cAMP pathway. Methods: Pancreatic acini were prepared by collagenase digestion. To examine the role of
pertussis toxin-sensitive G-proteins in EGF-induced signal transduction, the
acini were pretreated with pertussis toxin or vehicle for 2 h. Complete ADPribosylation of the a-subunits of pertussis toxin-sensitive G-proteins was confirmed by a second pertussis toxin-catalyzed ADP-ribosylation of the pertussis toxin-pretreated and control acini in the presence of [32P]NAD+ followed
by electrophoresis and autoradiography. Amylase release from the acini after
30 min incubation was determined using a colorimetric assay. Cyclic AMPaccumulation was detected by a radioimmunoassay. Results: Incubation of
the acini with EGF increased amylase release with an EC50 of 15 nM. EGF (17
nM) increased cAMP level fourfold above basal 5 min incubation. However,
compared to forskolin (0.1 mM)- and vasoactive intestinal peptide (VIP) (10
nM) EGF was a weak stimulator of cAMP-production. In contrast, EGF inhibited cAMP production and amylase release induced by either VIP or forskolin
with an IC50 of 3 nM. Pertussis toxin-pretreatment of the acini abolished the
inhibitory effect of EGF on VIP- and forskolin-induced cAMP-production and
amylase release. Conclusions: EGF has dual effects on pancreatic acini: EGF
itself increases cAMP-production and amylase release, whereas it inhibits the
VIP- and forskolin-induced responses. The inhibitory effect of EGF on cAMPproduction is mediated by activation of pertussis toxin-sensitive G-proteins.

____ Leucocyte Scans in Inflammatory Bowel Disease
S. lshaq, J.C. Mansfield, C.J. Gibson, W.R. Ellis. Dryburn Hospital, Durham,
UK
The technique of leucocyte scintigraphy using Tc HMPAO labelling is well
established, but its clinical usefulness is controversial.
Ninety one patients with known or suspected inflammatory bowel disease
(IBD) underwent labelled leucocyte scanning. The scan results were analysed
to determine how the scan data related to other methods of assessing activity, namely haemoglobin, platelet count, erythrocyte sedimentation rate, C
reactive protein and albumin, as well as colonoscopy, histology, and radiology
where available.
Twenty seven patients had an established diagnosis of IBD. In 18 of these
the scan confirmed active disease which had been indicated by one or more
laboratory markers of inflammation. In three patients the disease was inactive
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of DNA was necessary to avoid enzymatic destruction. After PCR amplification the samples were examined for mutations of the p53 suppressor
gene at exon 5, 7 and 8 and mutant K-ras oncogenes at codon 12 and 13 in
exon 1. The mutations for p53 were detected non-radioisotopically by SSCPgelelectrophoresis and DNA sequencing. K-ras point mutations were analysed by RFLP (restriction fragment length polymorphism). The results were
compared to histological findings and clinical follow-up.
Summary of the results: No patient with histologically confirmed chronic
pancreatitis had p53 or K-ras mutation. Until now p53 mutations were found
in five of twelve adenocarcinomas of the pancreatic head at codon 175, 271
and 273. In more than 80 per cent of patients with carcinoma we detected a
point mutation at codon 12 of the K-ras oncogene.
Conclusions reached: The additional detection of p53 and K-ras mutations
from pancreatic juice might be a new promising method in differentiation
between chronic pancreatitis and pancreatic carcinoma.

A69

4th UEGWBerlin 1995

Epidermal Growth Factor Causes Tyrosine
Phosphorylation of Several Substrates in Isolated Rat
Pancreatic Acinar Cell Membranes
A. Piiper, D. Stryiek-Kaminska, J. Stein, S. Zeuzem. II. Medical Department,
University of Frankfurt, Germany
703

Epidermal growth factor (EGF) regulates pancreatic acinar cell growth and
differentiation as well as secretion. The aim of the present study was to correlate EGF-induced second messenger generation and receptor-mediated tyrosine phosphorylation in isolated rat pancretic acini. Methods: Pancreatic acini
were prepared by collagenase digestion. Amylase released from the acini during 30 min incubation was determined using colorimetric assay. Cyclic AMP
accumulation was detected by a radioimmunoassay, and release of intracellular calcium was determined by measuring Fura-2 fluorescence. Membranes
were isolated from the acini by differential centrifugation, and tyrosine phosphorylation of membrane proteins was detected by immunoprecipitation and
Western-blotting using monoclonal anti-phosphotyrosine antibodies. Results:
EGF caused a dose-dependent increase in amylase release from the acini
with an EC50 of 15 nM. EGF (90 nM) increased the intracellular calcium concentration from 95 to 270 nM and caused a fourfold increase in cAMP level
after five min of incubation. Probing Western-blots of isolated pancreatic acinar membrane proteins with an EGF receptor-specific antibody revealed the
presence of the EGF receptor with a molecular mas of 170 kDa. Incubation
of the membranes with EGF (90 nM) caused a rapid and marked increase in
tyrosine phosphorylation of the EGF receptor with a maximum 15 s after beginning of the incubation, followed by a substantial decline within one min.
Tyrosine phosphorylation of two other proteins migrating at 46 and 50 kDa, respectively, increased with a slower kinetics than EGF receptor tyrosine phosphorylation and showed no decline within the period of observation of one
min. Conclusions: EGF causes release of amylase from pancreatic acini and
activates both adenylyl cyclase as well as phospholipase C pathway. Phosphorylation of the EGF receptor occurs within 15 s, whereas tyrosine phosphorylation kinetics of two other yet unknown membrane proteins is slower.
These data show that EGF causes short term regulation of pancreatic acinar
cell function.

704 Inhibition of Growth of Human Colorectal Cancer by
Gastrin Receptor Antagonism
R.J.C. Steele, T. Clifford, E. Robinson, S. Watson. Dept of Surgery, University
of Nottingham, UK
Gastrin is a potent growth factor for colorectal cancers. The aim of this study
was to determine the effect of the gastrin receptor antagonist CR 2093 on
basal and gastrin-stimulated growth of short term in vitro cultures of primary
human colorectal adenocarcinomas and to relate this to gastrin receptor expression.
Tumour cells from surgical specimens were grown on matrices of type
collagen and irradiated fibroblasts. Cell proliferation was assessed by HIthymidine uptake. Gastrin receptor expression was determined by an immunocytochemical technique using the mouse monoclonal antibody 2C1.
Increased growth in the presence of gastrin-17 x 10-10 and 5 x 10-10
M) was shown in 16/34 (47%) tumours. The gastrin receptor antagonist significantly reversed this stimulated growth (p < 0.05) in 13/16 (81%) of the
gastrin-sensitive tumours. In addition, CR 2093 inhibited the basal growth of
11/34 (32.4%) tumours and this inhibition could be reversed by gastrin-17 in
the majority. All rumours which responded to gastrin expressed the gastrin
receptor, but there was no correlation between the intensity of expression
and the degree of response. In addition, tumours which did not show an in
vitro response to the hormone were also receptor positive. However, there
was a significant correlation between intensity of receptor expression and
inhibition of basal growth by CR 2093 (p < 0.05, r = 0.54).
Gastrin receptor expression in colorectal adenocarcinomas does not predict the sensitivity of rumours to gastrin, but does predict sensitivity to the
inhibitory effects of a gastrin receptor antagonist on basal growth. Gastrin receptor expression may be related to endogenous gastrin production by colorectal tumour cells.

7051 Prognostic Value of the Preoperative Serum Levels of
the New Tumor Marker TUM2-PK In Pancreatic Cancer
G.M. Oremek, J. Raedle, U.B. Seiffert, W.F. Caspary, St. Zeuzem.

UniversitItskliniken, Frankfurt/Main, Germany
The monoclonal antibody pyruvatekinase type tumor M2 (TUM2-PK) has been
shown to have a high binding capacity to pancreatic cancer.
In the present study TU M2-PK serum levels were measured in pancreatic
cancer and compared with the reference tumor markers CA 19-9, CA 50, CA
72-4 and CEA.
Overall 100 patients were included in this study, 64 patients had a histologically confirmed pancreatic carcinoma, 36 patients gastrointestinal cancer
(stomach, colon), 195 healthy volunteers served as controls.
For the healthy blood donors a cut-off value of 17 U/mI was evaluated, corresponds to 95% specifity. In patients with pancreatic cancer the sensitivity
for TU M2-PK, CA1 9-9, CEA, CA 72-4 and CA 50 were 90%; 89.2%; 58.6%;
49% and 63.4% respectively. Linear regression analysis indicated that there
was a positive correlation (r = 0.79).
According to the results of our study TU M2-PK was a comparable sensitivity but a higher specifity than the reference tumor marker CA 19-9.
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Allelotype Analysis of Oesophageal Adenocarcinoma

C.M. Gleeson 1 J.M. Sloan2 J.A. McGuigan 3, A.J. Ritchie 3, J.L. Weber4,
S.E.H. Russell1. 1 Department of Medical Genetics, The Queen's University

of Belfast, Belfast, N. Ireland; 2 Department of Histopathology, Royal Victoria
Hospital, Belfast, N. Ireland; 3 Regional Thoracic Unit, Royal Victoria Hospital,
Belfast, N. Ireland; 4 Marshfield MedicalResearch Foundation, Marshfield,
USA
The development of oesophageal adenocarcinoma is thought to be associated with allelic loss at a number of known tumour suppressor gene loci,
namely 5q, 1 3q, 1 7p and 1 8q. To determine additional chromosomal loci containing putative tumour suppressor genes involved in tumour development,
loss of heterozygosity (LOH) studies were performed on 17 cases of oesophageal adenocarcinoma, arising on a background of Barrett's metaplasia.
Using 138 microsatellite markers, all autosomal arms, excluding acrocentric
arms, were examined.
The average fractional allele loss observed for the 17 tumours was 0.42.
Frequent LOH of >40% of informative cases was observed on chromosomes
2q (41%), 3p (41%), 3q (65%), 4q (65%), 5q (59%), 6p (44%), 6q (59%), 9p
(50%), 9q (47%), 11p (47%), 12p (47%), 12q (65%), 13q (47%), 16q (44%),
17p (71%), 17q (44%), 18q (75%), 20q (41%) and 21q (41%).
Sequence analysis was carried out to determine the association between
1 7p allelic deletion and p53 gene mutation. Mutations were detected in 69%
(11/16) of oesophageal adenocarcinomas and there was a close association
between 17p allelic loss and p53 gene mutation (p = 0.00879, Fishers Exact
Test). The tumours demonstrated a specific p53 mutation spectrum, with G:C
to A:T base transitions at CpG dinucleotides accounting for 80% (8/10) of
single base substitutions.
A low level of microsatellite instability was a feature of all tumours, with
individual tumours demonstrating rearrangements ranging from 0.8%-45%
of markers analysed. To conclude, the present findings suggest that multiple genetic alterations underlie the development of oesophageal adenocarcinoma and several putative tumour suppressor genes may be implicated in
tumorigenesis.
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E Pancreatin Therapy and lIleocaecal Stenosis. An
Ultrasonography Study in 200 CF-patients
B. Lembcke, M. Pohl, B. Krackhardt, C. Dietrich, H.G. Posselt. Centres of

Intern. Med. & Pediatrics, Univ. Hosp., Frankfurt, FRG
For pancreatic steatorrhea high-strength pancreatin (HSP) preparations have
been developed. Recently. strictures of the asc. colon and caecum in cystic
fibrosis (CF)-patients have been attributed to HSP enzyme therapy (Lancet
1994; 343: 85-86).
Aim: To investigate gut wall morphology with respect to pancreatin supplementation in our cohort of 260 CF-patients.
Method: 214 CF-patients (1-38 years), 12 pediatric controls and 8 adults
with chronic alcoholic pancreatitis (CP) were studied by real time ultrasonography (US). 123 CF-patients had HSP-preparations (>20,000 units lipase/capsule), 69 normal-strength pancreatin (NSP; 10,000 units/capsule),
and 8 CF-patients did not require pancreatin. In 14 cases US was unsatisfactory. All 8 adults with CP received HSP US was performed by a single
investigator (B.L.) who did not know the patients before and their therapy.
Wall thickness in the term. ileum, caecum, asc. and desc. colon are means
of longitudinal and transverse sections.
Results: Patients with CF receiving pancreatin had a unique ileocaecal US
pattern with a prominent submucosal layer which is not observed in CR Gut
wall thickening was significant in the ileum with NSP and HSP, in the caecum
additionally also without pancreatin, and in the asc. colon with HSP only. The
effect was correlated to HSP (or conditions requiring them), but not to the of
daily dose pancreatin.
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on the scan and the blood results. In five the scan suggested activity but the
blood results were all normal, three of these had disease confined to the
distal colon, one had mildly active colitis and one had small bowel Crohn's
disease. One scan was negative although the blood results were abnormal
(raised platelets), clinically this patient was in remission.
In 64 patients the diagnosis of IBD was suspected but had not been confirmed previously. Negative scans were seen in 31 cases, of which 27/30 had
normal blood results, 10/10 normal colonoscopy, 8/8 normal histology and 7/8
normal radiology. Positive scans suggesting IBD were seen in 33 patients, of
these 16 had blood results also suggestive of active IBD and 17 had normal
blood tests. In this latter group further investigation confirmed a definite diagnosis of IBD in five.
In summary Tc HMPAO scanning can reliably identify active IBD which
may be masked by normal blood results or radiology. In new patients a normal
scan and sigmoidoscopy can be used to exclude IBD. Abnormal scans enable
further investigations to be efficiently targeted.
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C. asc.
1.21 ± 0.21
1.27 ± 0.13
1.54 ± 0.70
1.72 ±0.77
1.49±0.22

C. desc.
1.15 ± 0.17
1.41 ± 0.19
1.32 ± 0.41
1.50 ± 0.63
1.79±0.26

Conclusion: US detects unique ileocaecal wall lesions in the majority of
CF-patients on pancreatic enzymes. These lesions may lead to significantly
increased ileocaecal wall thickness, which is correlated but not restricted to
HSP-preparations.

Diazepam Binding Inhibitor is a CCK Releasing Peptide
in the Intestine
K.H. Herzig, I. Schon, K. Tatemoto, Y. Ohe, U.R. Folsch, C. Owyang. /. Dept.
of Internal Med, Christian-Albrechts-University, Kiel, Germany; Dept of
Molecular Physiology, Gunma University, Maebashi, Japan; Dept. of Internal
Med., University of Michigan, Ann Arbor, USA
Pancreatic exocrine secretion is tightly regulated by the cholinergic system
and the presence of active proteases in the duodenum. Exclusion of proteases from the duodenum either by diversion of bile-pancreatic juice or addition of protease inhibitors stimulate exocrine pancreatic secretion. This mechanism became known as the negative feedback regulation of exocrine pancreatic secretion. Yet, how the duodenal protease concentration and cholecystokinin release are regulating each other, is unknown. We report here the
isolation and characterization of a duodenal CCK releasing peptide from pig
intestinal mucosa. 700 kg pig intestine was processed, the mucosa scraped
off and acid extracted, peptides adsorbed to alginic acid, salt precipitated and
dissolved in methanol. This protocol yielded app. 70 g of crude peptide material, which was further purified by HPLC. Each purification step was monitored
for stimulation of pancreatic secretion by intraduodenal application of the extract in anaesthetized and atropinized rats. Afterfour HPLC steps we obtained
a pure peptide which was identical to porcine diazepam binding inhibitor by
peptide sequencing and mass spectrometry analysis. Porcine DBI was then
synthesized using an automatic peptide synthesizer on p-alkoxybenzyl alcohol resin with Fmoc protection strategy. Intraduodenal infusion of 200 ng of
synthetic porcine diazepam binding inhibitor1__86 in anaesthetized and atropinized rats significantly stimulated pancreatic amylase output. Infusion of
the cholecystokinin antagonist MK-329 completely blocked diazepam binding
inhibitor stimulated amylase output. Using a perfusion system containing isolated mucosal cells from the duodenojejunum of rats porcine diazepam binding inhibitor1_86 (10-9 - 10-12 M) dose dependently stimulated cholecystokinin secretion. DBI had no effect on amylase secretion from isolated acini.
In addition, using a radioimmunoassay we were able to detect diazepam
binding inhibitor like immunoreactivity in the duodenal washing from a rat
of 7.5 x 10-1 1 M suggesting that diazepam binding inhibitor is released into
the duodenum. In conclusion, we have isolated and characterized a cholecystokinin releasing peptide known as diazepam binding inhibitor from pig
intestinal mucosa which stimulates cholecystokinin release intraduodenally
in rats.

7

Red Kidney Bean Lectin is a Potent CCK Releasing
Stimulus Inducing Pancreatic Growth

K.H. Herzig, S. Bardocz, G. Grant, R. Nustede, U.R. Folsch, A. Pusztai. I.
Depart. of Internal Medicine, Christian-Albrechts-University, Kiel, Germany;
Depart of Surgery, Georg-August-University, G6ttingen, Germany; The
Rowett Research Institute, Bucksburn, Aberdeen, UK
Lectins are plant proteins capable of specific binding to carbohydrates without altering their covalent structure. As an essential part of plants they are

ingested with our daily meals, but resistant to degradation and therefore survive the passage through the gastrointestinal tract in a biologically active
form. By binding to glycosyl side chains of receptors lectins can mimic or
inhibit the action of the ligand. They have almost no inhibitory activity on pancreatic proteases. Oral administration of phythaemagglutinin (PHA-E2L2, red
kidney bean lectin) induces dose dependently growth of the small intestine
and the pancreas by an unknown mechanism. In this study we investigated
the mechanism of PHA induced pancreatic growth. 30 days old male rats
were pairfed for 10 days with lactalbumin as a control diet or lactalbumin
plus PHA (42 mglratlday) with or without 20 ,ug CCK antagonist MK-329. Before and at the end of the experiment blood was drawn from the tail of the
rat for CCK determination. PHA significantly stimulated the growth of the pancreas (770 ± 36 vs. 524 ± 26 mg pancreatic wet weight/l00 g body weight
in the control group). The CCK antagonist MK-329 significantly blocked this
growth effect. In addition, PHA stimulated CCK release from 0.75 to 6.67 ±
2.23 pM vs. 2.3 ± 0.35 pM in the lactalbumin group. To further investigate the
effect of PHA on CCK release we utilized an in vitro system with dispersed
mucosa cells from the duodenojejunum of rats. Mucosa cells were prepared
with EDTA and the cell suspension mixed with preswollen Sephadex G50,
which was then transferred into columns and perfused in a perfusion apparatus at 1 ml/min. After a 50-minute adjustment period collections of the perfusion medium were taken every 5 minutes. CCK release into the medium was
assayed using a pancreatic acini bioassay system. After two five-minute basal

periods PHA (1 yg/ml), KCL (52 mM) or the calcium ionophore A23187 (1 A,M)
was added during three five-minute periods. KCL and the calcium ionophore
A23187 have been shown to stimulate CCK release and served as controls
in our perfusion system. KCL and calcium ionophore A23187 stimulated CCK
release from 1.36 ± 0.12 to 10.0 ± 1.26 and 8.9 + 2.34 fmollfraction, respectively. PHA significantly raised CCK levels in the perfusion medium to 7.4 ±
1.5 fmollfraction. In conclusion, we have shown both in vivo and in vitro that
PHA is a potent stimulus for CCK release in the rat and thereby inducing pancreatic growth.
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E 1Identification of Differentially Expressed Genes Linked
to the Mitogenic Action of PACAP on AR4-2J Cells
A. Trauzold, H. Schafer, U.R. Folsch, W.E. Schmidt. Laboratory of Molecular
Gastroenterology, Dept. of Medicine, Christian-Albrechts-University of Kiel,
Germany
Introduction: Beside its important role as secretagogue and neuromodulatory peptide in various tissues, i.e. intestine, pancreas and brain, the peptide
hormone Pituitary Adenylate lyclase Activating Polypeptide (PACAP) has also
been shown to promote cell growth. In this study, novel gene products linked
to the mitogenic activity of PACAP on the rat pancreatic acinar tumor cell AR42J were identified.
Methods: AR4-2J cells were stimulated with 10 nM PACAP[1-38] for various time periods. Total RNA was isolated and submitted to the mRNA differential display procedure employing low stringency RT-PCR with different
combinations of anchored oligo-T primers and arbitrary decameric primers
(BIOMETRA). Analysis of the generated 33P-labelled amplification products
was carried out using DNA sequencing gels and subsequent autoradiography. Bands of interest were excised, reamplified and submitted to DNAsequencing.
Results: The autoradiographic pattern of reverse transcribed and amplified
mRNAs isolated from AR4-2J cells prior and after stimulation with PACAP[l138] revealed a considerable degree of identity indicating high reproducibility.
However, individual primer combinations produced a few bands differentially
expressed in stimulated and unstimulated cells. A six hour stimulation of AR42J cells with 10 nM PACAP[1-38] led to the appearence of three bands and to
the disappearence of two bands. DNA-sequencing of these bands revealed in
three cases unknown sequences of >200 bp in length encoding the 3' UT regions of the mRNA. Specifically designed primers targeted to the sequenced
parts were used for high stringency RT-PCR in order to verify the differential
expression of the correponding genes.
Conclusions: Employing the novel mRNA differential display technique,
three gene products were identified that are differentially expressed in AR42J cells stimulated with 10 nM PACAP[1-38] when compared with unstimulated cells. Using the 5' race technique these identified mRNAs were further
amplified and sequenced in order to obtain structural data from 5' parts of
these growth related unknown genes.

714
E IPACAP Induces Growth of AR4-2J Cells Involving
Increased Expression of Cfos, Clun and AP1-Activation
H. Schafer, J. Zheng, F. Gundlach. R. Gunther, U.R. Folsch, W.E. Schmidt.
Laboratory of Molecular Gastroenterology, Dept. of Medicine,
Christian-Albrechts-University of Kiel, Germany
Introduction: The peptide hormone Pituitary Adenylate Cyclase Activating
Polypeptide (PACAP) plays an important role as secretagogue and neuromodulatory peptide in various tissues, i.e. intestine, pancreas and brain. PACAP
has also been shown to,promote cell growth. In this study, the mechanisms
of the mitogenic activity of PACAP on the rat pancreatic acinar tumor cell
AR4-2J were characterized.
Methods: Growth of AR4-2J cells was analyzed by means of [3H]thymidine
incorporation. mRNA-levels of cfos and cdun in AR4-2J cells were determined
by quantitative RT-PCR. Functional activity of the mature transcription factor
AP1 was analyzed using gel retardation assays of nuclear extracts from AR42J cells.
Results: At a dose of 1-10 nM, PACAP [1-27] and PACAP [1-38] maximally
stimulated cell growth of AR4-2J cells. RT-PCR revealed that the mRNA level
of cfos strongly (>1 00-fold) and of cjun only moderately increased in response
to PACAP (10 nM). PACAP-1 receptor occupation was followed by a rapid (10
min), transient and dose dependent stimulation of cfos- and c/un-expression.
Compared to PACAP [138], PACAP [1-27] was 20 fold less potent and VIP
(1 AM) revealed no effect. Administration of dBrcAMP (10 ,uM), forskolin (10
AM) or PMA (100 ng/ml) revealed also lower effects, even in a simultaneous fashion. Expression of cfos and c/un was abolished in the presence of
the antagonist PACAP [6-38], the calmodulin inhibitor W7, the PKC inhibitor
calphostin or the tyrosine kinase inhibitor genistein (all at micromolar doses).
Gel retardation assays revealed an equipotent activation of AP1 by PACAP
[1-271 and PACAP [1-38l but not by VIP or secretin. Activation of AP1 was
less rapid and persisted for several hours.
Conclusions: Via interaction with the PACAP-1 receptor, PACAP [1-38] and
to a lesser extent PACAP [1-27] stimulate cell growth of AR4-2J cells. This effect includes the elevation of mRNA levels of cfos and cjun as well as the
activation of the transcription factorAP1 and seems to be dependent on several upstream signals involving the actions of PKC, calmodulin and tyrosine
kinases.
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Table: Means ± SD [mm] (italics: signif.)
Caecum
Ileum
1.29 ± 0.14
Control (n = 12)
1.23 ± 0.20
1.82 ± 0.69
0 Suppl. (n = 8)
1.31 ± 0.39
1.94 ± 0.75
NSP (n = 69)
1.60 ± 0.55
2.38 ± 0.97
HSP(n = 123)
1.76± 0.55
1.41 ±0.16
1.29±0.22
CP(n=8)
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G. Jankovi6. Institute for Digestive Diseases, Clinical Center of Serbia and
Faculty of Electrical Engineering, Belgrade, YU
Echosonographic images of steatosis and early liver cirrhosis are very similar
and distinction between these two different diseases can be usually made
only on liver biopsy. In order to investigate texture properties of steatosis and
cirrhosis we have developed the computer program for liver tissue characterization from sonographic images.
The program uses several statistical and spectral methods for texture
characterization such are Spatial Gray Level Cooccurrence, Fourier descriptors and texture energies obtained from Wavelet image decomposition, to
compare tissue samples (taken from examined patients) with determined
steatosis and cirrhosis texture prototypes. The program is meny driven and
has two operating modes. In the auto-diagnose mode, after calculating selected texture measures, program performs minimum distance classification

of input tissue samples into the steatosis

or

cirrhosis class. In the

user

diag-

provides
numerical and graphical presentation of obtained results, and may be used
as an analysis tool during echosonographic examinations and investigations.
The program runs under MicrosoftWindows on IBM 386/486 compatibles.
It accepts ultrasound images stored on disk by commercial frame grabbers.
In validation study 42 patients with histologically proven steatosis and cirrhosis were included. In 85% present of patients our program gave same
results as histology. These results are encouraging but further testing are
necessary for its clinical application.
nose

mode, after calculating selected texture

measures, program

Factor AP-1 is Activated by Physiological
Transcription
Concentrations of CCK-8 and Gastrin Via

Map-Kinases

in the Rat Pancreatic Tumor Cell Line AR42J
R. Gunther, F. Gundlach, I. Bauer, W.E. Schmidt. Laboratory of Molecular
Gastroenterology, GI Unit, 1. Dept. of Medicine,

Christian-Albrechts-University, Kiel, Germany
Introduction. The members of the Fos and Jun protein families constitute the
subunits of the transcription factor complex AP-1. Binding of AP-1 to its consensus sequence is responsible for increased transcription of various genes
in response to extracellular signals, such as TPA and serum factors. Enhanced
AP-1 activity is mediated by two different mechanisms: transcriptional activation of jun and fos gene expression and posttranslational modifications.
Physiological concentrations of the potent secretagogue CCK-8 induce the
transcription of c-fos, c-jun and c-myc in pancreatic acini. In order to characterize the functional significance of this CCK-8 induced increase of c-fos
and c-jun mRNA, we investigated the formation and activity of AP-1 in the rat
pancreatic tumor cell line AR42J.
Methods: Transcription of c-fos and c-jun genes was measured by RTPCR with appropriate primers. Formation and binding of AP-1 was analysed
by Electrophoretic Mobility Shift Assays (EMSA) and Supershift-EMSA. CCK
receptors and protein kinases involved in the activation of AP-1 were characterized by incubation with specific inhibitors (L-364, 718, L-365, 260, genistein, staurosporine, H-7) and a peptide based MAP-kinase assay. The plasmid
5xTRE-TATA-CAT was used for transient transfection experiments.
Results: CCK-8 and gastrin strongly induced transcription of c-fos mRNA,
whereas c-jun transcription was not significantly affected. TPA and protein
kinase A activators DBcAMP or forskolin showed only minor effects. CCK-8,
gastrin and the phorbol ester TPA led to an increase of active AP-1 complexes
in AR42J cells and p421p44 MAP-kinases were activated within minutes. Tyrosin kinase inhibitors, PKC inhibitors and actinomycinD abolished these effects. Cycloheximide stabilized the c-fos transcript but prevented formation
of active AP-1 complexes. CCK-A and CCK-B receptor antagonists diminished
the CCK-8 and gastrin stimulated effects, respectively.
Discussion: The activity of the AP-1 complex is induced by the PLC coupled secretagogues CCK-8 and gastrin and the PKC activator TPA via the MAPkinase pathway. Current studies try to identify the set of genes regulated by
AP-1 in AR42J cells in order to characterize its role in pancreatic adaption and

growth.

Short Term Transcriptional Regulation of the CCK-A/B
Receptors by their own Ligands in AR42J Cells
0. Carstens, R. Gunther, E.G. Siegel, H. Schafer, U.R. Folsch, W.E. Schmidt.
Laboratory of Molecular Gastroenterology, GI Unit, 1. Dept. of Medicine,
Christian-Albrechts-Universitat, Kiel, Germany

Introduction: Radioligand binding studies have demonstrated the regulation
of CCK-A and CCK-B receptor expression on the plasma membrane of AR42J
cells. However, the underlying molecular mechanisms for CCK receptor regulation remain unclear. In order to characterize these mechanisms, the CCK
receptor mRNAs in AR42J cells were analyzed

by RT-PCR.
Methods: AR42J cells were incubated with different concentrations (10-5
M to 10-12 M) of CCK-8 and gastrin for various times (0-48 h) and with dexamethason (10-8 M). Preincubation was performed with actinomycinD (25
,ug/ml) or octreofide (10-5 M). Whole RNA was extracted and reverse transcription was performed with oligo-dT primers and MMLV-RT. Specific PCR

primers for the rat CCK-A (CCKR-A) and rat CCK-B (CCKR-B) receptors and
rat GAPDH as a control were designed. PCR products were run on a PAGE,
stained with ethidium bromide, scanned and analyzed with the Bio imager
"whole band" software. Alternatively PCR products were evaluated by HPLC.
Results: Dexamethason increased CCKR-A and -B mRNA up to 200%
within 6 h. While CCKR-A mRNA decreased to starting level after 24 h, CCKRB mRNA remained at the high level. 2 hours after stimulation with 10-10 M
CCK-8orgastrin the CCKR-A mRNA was down-regulated to 50% of its normal
content and increased to starting level after 6 h. In contrast, CCKR-B mRNA
was upregulated to 200% of normal content after 2 h and decreased to starting level after 6 h. ActinomycinD inhibited these effects. Octreotide had no
effect on CCKR-A mRNA but inhibited CCKR-B mRNA upregulation.
Discussion: Dexamethason elevates mRNA levels for the CCK-A and CCKB receptors. Expression of CCK-A and CCK-B receptors is differentially regulated by their own ligands. Experiments are in progress to study the signal
transduction cascade involved in this regulation.
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Controlled Randomized Multicenter Trial of Urgent
Endoscopic Retrograde Cholangiopancreatography
(ERCP)/Papillotomy (EPT) for Acute Billary Pancreatitis

U.R. Folsch, R. Nitsche, R. Ludtke, R.A. Hilgers, W. Creutzfeldt and the
German Study Group of Acute Biliary Pancreatitis. Dept. of Medicine,
University of Kiel; Dept. of Medicine, of Medical Statistics, University of
Gottingen, Germany
In two monocenter trials the impact of urgent ERCP with EPT in case of bile
duct stones on lethality and local and systemic complications in acute biliary
pancreatitis (ABP) remained controversial (Lancet 979, 1988; NEJM 328, 228,
1993). Therefore, we conducted a multicenter trial of urgent ERCP in patients
(pts) with ABP but without obstructive jaundice. In 22 German hospitals 238
pts have been randomized between 1989 and 1994 either to receive urgent
ERCP within 72 hours since the beginning of abdominal pain (107 pts) or conventional management (99 pts). 32 pts had to be excluded because inclusion
criteria had not been followed. In the conventional group ERCP was only performed in case of a) persistent biliary colics, b) septical fever, or c) increase
of serum bilirubin of more than 3 mg % (51 mmol/l) within 5 days. If common bile duct stones (CBS) were identified at ERCP! EPT was undertaken and
the stones extracted. Results: According to all measured parameters both
treatment groups were comparable. In the invasive treatment group urgent
ERCP was successful in 102 (95%) of the 107 pts. In 51 pts (50%) CBS were
detected and EPT performed. EPT was successful in 49 pts and in 44 pts
stones were successfully removed. Local and systemic complications as well
as lethality in both treatment groups are given in the table.

Invasive group
n = 107
Convent. group
n = 99

Resp. Renal Chol. Cholan- Newly devel. Sepsis Lethality
fail.
fail.
icterus
cyst. gitis
7
12
11
10
1
10
7
5

4

16

11

8'

13

4

,p < 0.05

As indicated, patients with icterus in the conventional treatment group,
gave reason for a delayed ERCP Conclusion: Overall, complications and
lethality of acute biliary pancreatitis could not be diminished by emergency
ERCR In the vast majority of cases of acute biliary pancreatitis (without biliary
sepsis or obstructive jaundice) elective ERCP is sufficient when remaining
bile duct stones are assumed.
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Hepatocyte Growth Factor is a Stimulator of DNA

Synthesis and Amylase Secretion in AR4-2J Rat
Pancreatic Carcinoma Cells

K. Kiehne, H. Herzig, U.R. Folsch. 1. Medizinische Universitatsklinik,
Christian-Albrechts Universitat, Kiel, Germany
Hepatocyte growth factor(HGF) has been implicated in liver regeneration and
growth processes. The HGF-receptor is identical with the c-met oncogen. Recently, HGF and the HGF-receptor have been shown to be highly expressed in
pancreatic carcinoma, which is in contrast to normal pancreatic cells where
only the HGF-receptor is slightly detectable (Cancer Res. 54, 5775- 5778;
1994). These results suggest the existence of an autocrine loop in pancreatic
carcinoma, promoting tumor growth by HGF. To test this hypothesis, we investigated the actions of HGF on AR4-2J rat pancreatic carcinoma cells. In a
DNA synthesis assay, we found that these cells reacted to a HGF stimulus
in a dose and time dependent manner with incorporation of (3H)thymidine
into DNA. The maximum (3H)thymidine incorporation induced by 30 nM HGF
was similar to that induced by maximum cholecystokinin stimulation. The
mitogenic action of HGF was mediated by the induction of the transcription
factor c-fos. Addition of HGF to the cells resulted in a marked induction of
c-fos mRNA, which was 2-3 fold stronger than the c-fos induction by cholecystokinin. The maximum stimulation of c-fos mRNA was also induced by
30 nM HGF and peaked after 45 min of incubation. By employing Tyrphostin
25 and GF109203X, which are specific inhibitors of tyrosine kinase and protein kinase C activity, respectively, we could show that the induction of c-fos
mRNA by HGF was mediated by these two kinase activities. In addition to
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Distinction Between Steatosis and Early Liver Cirrhosis
Using Computer Program for Tissue Characterization
M. Krstic, S. Stamenkovi6, A. Mojsilovic, M. Popovi6, N. Kova6evi6, R. Jesi6,
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Xenin Induces Relaxation of Rat Ileum In Vitro: Mode of
Action
A. Clemens, S. Katsoulis, C. Morys-Wortmann 1, R. Nustede2, K. Seyfarth 2,
G.E. Feurle3, U.R. Folsch, W.E. Schmidt. Laboratory of Molecular
Gastroenterology, I. Dept. of Medicine, Christian-Albrechts-University, Kiel;
2 Dept. of Surgery, Georg-August-University, Gottingen, Germany; 1 Dept. of
Immunochemistry, Max-Planck Institute for Experimental Medicine,
G6ttingen, Germany; 3 DRK-Hospital, Neuwied, Germany
The 25-residue peptide human xenin (Xe) is a xenopsin-like novel member of
the neurotensin (NT) peptide family. This study characterizes the effect of Xe
and related peptides on rat ileum.
Methods: Xenin peptides were synthesized by Fmoc chemistry and HPLCpurified. Full-thickness longitudinal rat ileal muscle strips were mounted under 1 g tension in organ baths and muscular activity were recorded isometrically. Displacement of 1251-NT by Xe and analogues was studied in isolated
ileal myocytes. Results: Xe relaxed KCI-precontracted (30 mM) rat ileum segments in vitro (EC50, Xe: 25 + 2.0 nM, NT: 20 ± 0.8 nM, xenopsin: 15 ±1.9
nM and neuromedin N: 51 ± 20 nM). Kinetensin, NT (1-11) (3 gM each) and
Xe (1-23) (20 ,uM) were ineffective. Xe (12-25), Xe (14-25), Xe (19-25), Xe
(20-25) and NT (9-13) were equipotent compared to Xe and NT. The order of
potency for other fragments was: Xe (21-25) > NT (9-13) > Xe (1-24). Efficacies of all peptides were identical. TTX (1 itM), hexamethonium (1.5 mM),
tetraethylammonium (1 mM) and 4-aminopyridine (1 mM) did not modulate
the effects of Xe (1 ^M) and NT (1 liM). Apamin (300 nM) abolished NT- or
Xe-induced effects, respectively. Desensitisation against NT prevented the
effect of Xe and vice versa. The specific NT receptor antagonist SR 48692 (3
gM) strongly inhibited the effect of Xe (1 1sM) or NT (1 ,uM). Xe (KD 0.6 nM,
Bmax 10.8 pM), Xe (13-25) (KD 1 nM, Bmax 7.9 pM) and SR 48692 potently
displaced 1251-NT binding to ileal myocytes, Xe (1-23) was inactive. Conclusions: Xe and NT exert direct myogenic relaxant effects on rat ileum strips in
vitro. Xe and NT activate the same receptors which are coupled to apaminsensitive K+-channels. The C-terminal part of the xenin molecule is important
for binding and biological activity.

Effect of the Novel Regulatory Peptide Xenin and
Related Peptides on Human Colonic Motility
S. Katsoulis 1 A. Clemens 1, C. Morys-Wortmann 2, R. Neumann 1,
U.R. Folsch 1, W.E. Schmidt1. 1 Laboratory of Molecular Gastroenterology,
1. Dept. of Medicine, Christian-Albrechts-University of Kiel, Germany;
2 Max-Planck-institute for Experimental Medicine, Dept. Immunochemistry,
G6ttingen, Germany
Xenin was recently isolated from human stomach and is present in the whole
gastrointestinal tract. Because of its strong structural homology to the amphibian peptide xenopsin, it is thought to be the human form of xenopsin. The
role of xenin in the regulation of gastrointestinal motility is unknown. Therefore the aim of our study was to determine its action on motility of the human colon. Additionally, several fragments of xenin were used for structurefunction analysis of their contractile action on isolated human colonic muscle
strips. Methods: Xenin and its fragments were synthesized by solid-phase
Fmoc strategy. Peptides were purified by HPLC and characterized by mass
spectrometry. Isolated full thickness circular muscle strips of the human
colon without attached mucosa and submucosa were used. Resufts: Xenin,
xenopsin and neurotensin (NT) contracted human colonic muscle strips in a
dose-dependent fashion, while kinetensin was not active at concentrations
up to 20 1AM. The efficacies of the three peptides were not significantly different (70 ± 4; 71 ± 10; and 74 ± 1 1 % of the maximal effect of acetylcholine).
However, xenopsin was slightly more potent than xenin and NT (EC50 of 15 ±
1; 62 ± 8; 44 ± 12). The C-terminal fragments of xenin 14-25, 12-25, 19-25
and 20-25 were fully active and showed approximately the same potency and
efficacy as xenin, while the fragment 21-25 was also fully active but showed
a marked decrease in potency. In contrast, N-terminal fragments exhibited
no (1-23) or little (1-24) activity. The contraction induced by xenin and NT
was partially inhibited by TTX (1 jsM) (46%; 36%), atropine (1 tM) (32%;
28%), hexamethonium (100 ,gM) (46%; 45%) and the recently developed NTantagonist SR48692 (1 uM) (45%; 59%). Higher doses of the antagonist did
not lead to significant increase of inhibition. Conclusion: (1) Xenin and NT produce a partially neurogenic contraction in the human colon by activation of
cholinergic nerves (2) The C-terminal part of xenin molecule is essential for
biological activity.

Significance of Gastrointestinal Symptoms During
Long-Distance Flights
M.U. Kromer, P Winter, R. Buller, M. Philipp, J.F. Riemann. (Med. Dep C,

Municipal Hospital, Ludwigshafen, Germany)
Introduction: Flights

across

several time-zones are combined with a lot of

troubles in the sphere of cognition, psychomotoric, well-being and sleep.
Some of the phenomens are conditioned by the flight itself (e.g. the decrease
in air moisture), others are a product of the need to reset the biological clock.
For all of these symptoms the term "jet lag" has been introduced. In the
course of an analysis of the various troubles during and after transmeridian
flights we investigated a group of gastrointestinal symptoms.
Materials and methods: A standardized questionnaire consisted of about
100 items of many ranges in connection with jet lag. In a scale from 1 to 4 (1
= rare; 4 = frequently) the frequency of occurrence of each symptom was
specified. From 10/90 until 3/91 this questionnaire was answered by 500 flight
attendants of the "Deutsche Lufthansa AG" (Frankfurt, Germany). The valuation was carried out anonymously. All statistical analysis were conducted
using the Statistical Package for the Social Sciences (SPSS).
Results: Through appropriate analysis is 5 different factors, each having
a loading <0.2, could be found out. The first 4 factors render the following items: mental efficiency, sleep-wake-rhythm, emotionality and physical
symptoms. The 5th factor as a heterogenous one can be described as a jetlag-spezifical, gastro-intestinal factor, that contains 10 symptoms (e.g. flatulence, hungrier, thirstier with a stand, item alpha of 0.7144).
Discussion: The gastrointestinal factor 5 is the only one, that can be explained completely by physiological processes. E.g., most of the flight attendants complained about meteorism, which can be explained by the statute
of "Boyle-Mariott" about the proportional expansion of gazes in gut following decreases of air pressure. Thus, all of these factor-5-symptoms can be
illustrated by physiological procedures.
Conclusions: Our trial confirms, that during and after transmeridian flights
a variety of gastrointestinal symptoms occur. Future preventions strategies
will have to focus on this area.

730 Action of Beer and Wine on the Gastric Mucosa in
Healthy, Non-alcoholic Humans - An Endoscopic Study
M.R. Knoll, C.B. K6lbel, S. Teyssen, M.V Singer. Department of Medicine/V
(Grastroenterology), University Hospital of Heidelberg at Mannheim,
Germany
Studies on the damaging action of beer or wine on the gastric mucosa and
the time it takes to heal these lesions in humans are lacking. In a double-blind
study 18 healthy, male volunteers underwent endoscopy on two consecutive
days. On day one 100 ml of beer (Export, 4.5% ethanol v/v), wine (dry Riesling, 10.5% ethanol v/v) or isotonic saline (NaCI) were sprayed on the anterior
wall of the antrum through the biopsy-channel of the endoscope (Olympus
GIF 100). Endoscopic appearance of the gastric mucosa was assessed prior
to, immediately after and 30, 60, 240 min. and 24 hours after instillation of the
test-solution. The lesions were scored according to an endoscopic grading
system (0 to 5; 0 = normal mucosa, 5 = ten or more hemorrhagic lesions
or larger area of a confluent hemorrhage). Three independent endoscopists
blinded for the treatment evaluated the endoscopic findings. Results: Intragastric instillation of NaCI produced mild hyperaemia and a few erosions in
the antrum, but not in the corpus, in four subjects. The lesions disappeared
within two hours. Beer and wine had also a damaging effect on the mucosa of
the corpus (table) and antrum (data not shown). The lesions occurred within
30 min.; the maximal damaging effect being observed after 60 minutes. In
the case of beer and wine, but not NaCI, these lesions - although to a lesser
extent - were still present 240 minutes after instillation.
Test solutions

Mean endoscopic score (n = 6) in the corpus at

0min.

Isotonic saline
Beer (4.5% vlv)
Wine (10.5% vv)

0
0
0

30min.
1
0.67
1.33

60min.
0.67
0.33
2.5

240min.
0
0.33
1

24h
0
0
0

Summary and conclusion: 1.) intragastric administration of NaCI causes
mild and transient gastric mucosal damages, 2.) there is no significant difference between 100 ml NaCI and 100 ml beer in the damaging effect on the
gastric mucosa 3.) wine causes stronger gastric mucosal lesions than beer
4.) these lesions are still present 240 minutes after instillation, possibly due
to the alcohol content of 10.5% (v/v) in wine.

7311MHC
Class I Restricted Immune Response in
E
Pancreatic Carcinoma

M.R. Knoll, M. Bohrer, G. Schwall, M. Schwab, A. Philipp, M.V Singer.
Depts. of Medicine, Pathology & Surgery University of Heidelberg, Klinikum
Mannheim, Germany
Recently, autologous MHC class restricted cytotoxic T lymphocyte (CTL) responses have been documented against antigens expressed on pancreatic
carcinoma cells. In this context, reduced or abolished expression of MHC
class antigens is proposed to render tumor cells more resistant to CTL mediated immune cytolysis. The aim of this study was to examine MHC class
antigen expression on resectable (n = 27) and advanced (n = 12) pancreatic
carcinomas. In addition we correlated this immunologic variable with patient
survival time in resectable pancreatic carcinomas.
Methods: Tumor specimens of advanced pancreatic carcinomas were obtained fresh at the time of surgery and quick frozen in liquid nitrogen. In the
cases of resectable pancreatic carcinomas, formalin-fixed, paraffin embed-
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its mitogenic activity, HGF induced amylase release from AR4-2J cells but
not from normal rat pancreatic acinar cells. In conclusion, our results provide
further evidence that HGF could participate in an autocrine stimulatory loop
leading to pancreatic tumor growth.
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carcinomas.

Discussion: Existence of tumor specific MHC class restricted CTLs in
pancreatic cancer patients is evidence for an ongoing immune response to
this tumor. Anti MHC class antibodies directed against a monomorphic determinant does not seem to be suitable to detect possible selective losses of
M HC class allospecificities in pancreatic cancer. Further studies with a panel
of monoclonal antibodies against HLA class allospecificities are necessary
to determine the relevance of the abnormalities in MHC class expression in
pancreatic cancer demonstrated in this study.

Are Pancreatitis-associated Proteins (PAP) Protective
Factors in Acute Experimental Pancreatitis?
F. Fiedler, N. Croissant, H.-J. Bender, C. Rehbein 1, J. Mossner2, V. Keim 2.
Institut furAnasthesiologie und fur, Germany; 1 Pathologie, Klinikum
Mannheim, Germany, 2 Med. Klinik 11, Universit.ft Leipzig, Germany
Background: During the last few years the acute phase reaction of the exocrine pancreas was characterized (Digestion 1994;42:65). After induction
of experimental pancreatitis so-called pancreatitis-associated proteins (PAP)
are expressed in the gland. 2 hours and 7 days after induction of cerulein
pancreatitis no PAP can be detected whereas after 2 days PAP amounts 2%
of secretory (0.4% of total cellular) protein. The following experiments were
designed in order to elucidate a potential protective effect of PAP in the pancreas.

Methods: In 6 groups of rats (n = 72 animals) edematous pancreatitis
was induced by intraperitoneal injection of cerulein (2 x 40 Ag/kg b.w.). In 6
control groups (n = 72 animals) only vehicle (NaCI) was used. After 2 hours,
2 days or 7 days necrotizing pancreatitis was induced by retrograde infusion
of Na-taurocholate (4%; 1 ,ul/g b.w.) into the pancreatic duct in all animals.
After further 6 hours, 3 days or 7 days the surviving rats were sacrificed and
tissues were taken for histological and biochemical measurements.
Results: After induction of the second pancreatitis, in animals with preexisting PAP expression (2 days after cerulein) survival was much better than
in all other groups (92% vs. 33%; p < 0.001). Preliminary results of the histological examinations showed, that rats with pre-existing PAP survived despite
a more severe degree of inflammation (21.3 vs. 15.4 histological score-points;
p <

0.01).

Conclusion: A protective factor seems to be expressed in the pancreas
during the course of cerulein-pancreatitis. There is evidence that this protective factor is identical to PAP but further studies have to be performed to
prove this hypothesis.
V.K. was supported by grant Ke 347/3-2 from the DFG
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Expression of Heatshockprotein GP96, a Tumor
Rejection Antigen, by Gastrointestinal Tumors

M. Heike, B. Noll, U. Schmitt, W.G. Dippold, A. Knuth, PK. Srivastava, K.-H.
Meyer zum Buschenfelde. Medizinische Klinik und Poliklinik der
Universitat Mainz, Germany; 11. Medizinische KJinik, Krankenhaus Nordwest,
Frankfurt am Main, Germany, Dept. of Biological Sciences, Fordham
University, Bronx, New York, USA
I.

Heatshock protein gp96 was identified as a tumor rejection antigen on chemically induced mouse tumors. We investigated the expression of the human
homologous gp96 molecule by gastrointestinal tumors and the stimulation
of tumor reactive T cells by autologous tumor gp96. Methods: Expression
of gp96 was analyzed on protein level (Westernblot, immunohistochemistry)
and on transcriptional level (Northern blot). Purification of gp96 from fresh tumor tissue was performed by sequential concanavalin A affinity chromatography and Mono 0 cationic exchange chromatography. T cells from tumor patients were cultured in presence of gp96 derived from autologous tumor cell
lines, a melanoma and a sarcoma cell line, and tested for recognition of the
autologous tumor cells by TNF release assays. Results: Gp96 was detected
in fresh tumor tissues and cell lines derived from colon, gastric and pancreatic cancer by Western blot and Northern blot analysis. Gp96 purified from
extracts of fresh gastric cancer and colon cancer revealed the same physicochemical properties as mouse gp96 binding to concanavalin A and to Mono
cationic exchange resins at pH7 and a typical elution profile. Normal colon
mucosa showed a strong expression of gp96 in contrast to the autologous
colon carcinomas in an immunohistochemical analysis of tissues from five patients. Experiments on the regulation of gp96 expression by interferons will
be reported. Tumor reactive class and 11 restricted T cells could be expanded
in vitro by stimulation with gp96 from autologous tumors. Conclusions: Heatshock protein gp96 is expressed by human gastrointestinal tumors of differ-

ent origins and can be purified from fresh tumor tissues. Reduced expression
of gp96 by colon carcinomas may indicate a tumor escape mechanism. The
in vitro stimulation of tumor reactive T cells by tumor gp96 points to a specific immunostimulatory role of this molecule against human tumors, as it
was observed in mouse models. (Supported by DFG, SFB 31 1/C9)

E736 Postmortem Ductography in Equivocal and Mild
Chronic Alcoholic Pancreatitis

B. Stimec, T. Milovanovi6, M. Bulaji6. Institute forAnatomy, Institute for
Digestive Diseases, School of Medicine, Belgrade, Yugoslavia
This study presents morphometric analyses of the pancreatic ductal system in incipient stages of chronic alcoholic pancreatitis (CAP), as viewed by
anatomic pancreatography. The study was based on 29 pancreatic necropsy
specimens, with the diagnosis of equivocal and mild chronic alcoholic pancreatitis (CAP) based on the history of alcohol intake, histological findings
and the ductographic changes, according to the Cambridge classification;
the controls consisted of 132 normal pancreatic specimens. The mean caliber/length of the main and the accessory pancreatic duct measured in the
CAP group were 2.9/18.9 mm and 1.6/3.6 mm, respectively. The accessory
pancreatic duct drained through the minor papilla in 14% of the cases. The
biliopancreatic junction angle had an average of 17.2°, with the separated orifices being the most frequent variant of ductal union (59%). The incidence
of ansae pancreatic was 14%. Main duct's tributaries were visualized with
an average of 31 tributary. In comparison to the controls, significant differences were detected in the mode of biliopancreatic ductal union (separated
orifices more frequent in CAP), and in the patency of the minor papilla (more
frequent in the controls). These two features seem to be closely related to
the development of CAP
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[ Molecularbiological Related Immunostaining of the
DCC-Geneproduct In Gastrointestinal Tissues
C. Schmitt. K. Thaler, B. Wittig, K.-H. Meyer zum Buschenfelde, W. Dippold.
1. Department of Internal Medicine, Johannes-Gutenberg-University,

Germany
Purpose: The role of cellular adhesion molecules seems to be important for
progression and metastasis in tumorigenesis. The DCC (Deleted in Colorectal Cancer-Tumorsuppressor-Gene encodes for a homologue of the neural
cell adhesion molecule. As shown by recent studies, loss of heterozygosity (LOH) for DCC and deletion of both allels are frequent events in advanced
stages of colorectal and other malignancies. Precise details about the proteinexpression pattern are lacking still. The aim of this study is the correlation
between the DCC-expression in gastrointestinal tissues and its molecularbiological background.
Methods: 22 tissue samples (stomach, colorectum) with matched pairs of
normal and malignant areas have been immunostained with a specific antiDCC-MAb. DCC-RNA-expression has been analysed by RT-PCR. Detection
of genomic polymorphism and LOH were performed by VNTR- and RFLPproducing PCR-assays like a PCR-based Codon 201-mutation-assay from
tissue- and PBL-DNA.
Results: Correlating staining localization, intensity and tumor grading, the
colorectal tissue datas are as follows:
G3-Tumor
Adenoma
Gl-Tumor
G2-Tumor
Normal tissue
70-100%
0-60%
80-100%
100%
100% of all
tumor-cells tumor-cells tumor-cells
mucosal cells
atypical
(crypts and surf.)
+ - + + + stained.

cells + - + +
stained.

+ stained.

+, often all
0 stained.

0 stained.

In one adenoma, a point mutation at codon 201 was detectable; in a G1case down regulated DCC-RNA-expression could be demonstrated by specific RT-PCR-hybridization. In gastric tissue samples neither in normal nor in
malignant areas DCC-expression was evident. DCC-LOH was found in one
case.
Conclusions: The DCC-expression has been analyzed in a large panel of

gastrointestinal tissue samples. The staining-pattern correlates strong with
the tumor grading and different genetic alterations have been found consistently.
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Fasting Gallbladder Volume and Emptying is Different in
Patients with Symptomatic vs. Asymptomatic Stones

B. Brand, J. Groth, E.F. Stange. Division of Gastroenterology, Department of
Internal Medicine, University of Lubeck, Germany
Purpose: Patients with cholecystolithiasis are known to have a larger fasting gallbladder (GB-volume and a reduced ejection fraction compared with
controls. This motility defect is established as one of the pathogenic factors
of gallstone disease. To determine whether the presence of hypomotility is
correlated with the presence or absence of biliary colics, we studied fasting
GB-volume in symptomatic patients, patients with asymptomatic gallbladder
stones and controls. In addition, contractility was tested using a standard
liquid test meal (250 ml Nutrodrip).
Methods: GB-volumes were obtained sonographically and calculated by
the rotation ellipsoid method. Biliary related pain was defined by the pres-
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ded tissue were studied. MHC class antigen was detected by an immunohistochemical method (APAAP, Biotin-Streptavidin) with the monoclonal antibody W 6/32 and/or with a polyclonal antibody against f2 microglobulin, the
nonpolymorphic light chain component of human MHC class antigens.
Results: Complete loss of MHC class expression was detected in 3
(11%) resectable and 2 (16%) advanced pancreatic carcinomas. Reduced
MHC class expression was seen in 9 (33%) resectable (>80% negative tumor cells, n = 4; 20-79% negative tumor cells, n = 5) and 5 (42%) advanced
(>80% negative tumor cells, n = 1; 20-79% negative tumor cells, n = 4) carcinomas. In the remaining cases no significant loss of MHC class antigen
expression was detected. There was no correlation between loss of MHC
class antigen expression and patient survival time in resectable pancreatic

4th UEGWBerlin 1995

A74

Fasting (mIl)
45 min (mil)
Contr. (%)

Group 1:
symptomatic
(n = 43) x ± SD
26.4 ± 13.1
7.9 ± 5.6
67.1 ± 25.5

Group 2:
asymptomatic
(n= 11) ±SD
59.6 ± 42.4
47.4 ± 54.5
33.3 ± 43.8

Group 3:
controls
(n = 21) x ± SD
30.0 ± 19.2
10.8 ± 9.8
64.4 ± 17.0

Group 4:
unspecific

(n = 14) x ± SD
37.5 ± 21.3
17.6 ± 18.3
55.0 ± 18.0

Conclusion: Asymptomatic but not symptomatic cholecystolithiasis is associated with impaired gallbladder function.

The Contribution of Cholesterogenesis to Biliary
Cholesterol Secretion in Healthy Humans
J. Scheibner, K. Lange, K. Empen, E.F. Stange. Division of Gastroenterology,
Medical University of Libeck, Germany
Purpose of the study: The hepatic HMG-CoA-reductase is upregulated in
obese subjects and patients with cholesterol gallstones while their biliary
cholesterol saturation is increased. Possibly, the cholesterogenesis is a determinant of the biliary cholesterol secretion in humans. In this context, a study
was undertaken to measure the fractional synthesis rate (FSR) of cholesterol
in bile compared to that in plasma of healthy humans with an intact enterohepatic circulation. In contrast to older techniques using radiolabeled precursors of cholesterol the mass isotopomer distribution analysis (MIDA) using
[13C]-acetate allows the measurement of the absolute cholesterol synthesis
rate (ASR) of the whole body under known cytosolic precursor enrichments
in a short term kinetic.
Methods: Healthy volunteers (5 males/3 females) were infused intravenously with [1 -13C]-acetate for 15 h to label newly formed cholesterol. During this period samples of duodenal bile were collected hourly while an enteral formula was infused. Blood was taken every hour during the acetate
infusion and in regular time intervals up to 57 h after its stop. The cholesterol
of duodenal bile or plasma was extracted by isopropanol and methanol/ether
or acetone/ethanol, respectively. Thereafter, the free cholesterol was silylized
and the distribution of the masses 368 (M + 0), 369 (M + 1), 370 (M + 2),
371 (M + 3) and 372 (M + 4) was analysed by gas chromatography-mass
spectrom etry.
Results: After 6 hours the [13C]label of the cytosolic acetate pool remained
constant. At the end of the acetate infusion (15 h) the FSR reached 4.3% in
the free plasma cholesterol fraction, which represents a compartment of the
rapidly exchangeable cholesterol pool. The decay rate of this compartment
amounted to 1.4%. From these values an ASR of 9.1 mg/kg/day was derived.
Compared with the plasma, the FSR of cholesterol was higher in the bile
during the whole infusion experiment and reached 5.3% after 15 h. Finally,
the FSR of plasma cholesterol correlated with that of biliary cholesterol (r =
0.91; p < 0.01) in healthy humans.
Conclusion: In humans newly synthesized cholesterol is secreted with a
higher preference in bile than in plasma. However, its contribution to biliary
cholesterol is small.

X____ Gallbladder Stones in Children without Hemolytic
Disease

N. Radlovi6, R. Luka6, V. Perisic, R. Grbi6, Z. Krstic, D. S6eepanovi6,
J. Radakovi6, Z. Smoijani6, V. Leki6. University Children's Hospital, Belgrade,

Yugoslavia
Over a 7-year period symptomatic cholelithiasis without hemolytic disease
was diagnosed in 8 children (6 female and 2 male), aged 7.7- 18 years (x =

12.18). In 7 cases cholelithiasis was manifested by recurrent abdominal pain
located in the right upper quadrant (4) or epigastrum (3), and only in one case
by acute abdominal pain under the right coastal margin. Biliary colic was associated with nausea in 7, vomiting in 6 and pallorwith sweating in 4 patients.
In only 3 children their complaints were provoked by a fatty meal. In 5 patients
cholelithiasis was recorded among close relatives; in 3 mothers, in one father
and in one grandmother. Four of 8 patients were obese. None of the children
had either clinical or laboratory parameters indicating cholestasis, cholecystitis and pancreatitis. The diagnosis of cholelithiasis was made by ultrasonogra-

phy, and in 5 patients it was confirmed by cholecystography. In all cases gallstones were radio-lucent; cholesterol or mixed; multiple in 6 and solitary in 2.
All patients were treated surgically with cholecystectomy and all underwent
intraoperative cholangiography. Biliary anomaly was found in 4/8 patients; in
2 curved gall bladder and also in 2 twisted cystic duct, while in 3 patients
the cause of cholelithiasis remained unclear. All patients have been under
check-up for 1.37-6.82 years (x = 3.01) and all are still without complaints.
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Stent Implantation for Palliation of Malignant Gastric
Stenosis
0. Mann, J. Pausch. Stadtische Kliniken Kassel, Germany
Background: Insertion of selfexpanding metal stems is well established in
palliation of biliary and esophageal malignant stenoses. We evaluated the
therapeutic effect of metal stent placement in 3 consecutive patients with advanced gastric cancer and intestinal occlusion following noncurative surgery.
Methods: 2 women and 1 man aged 51, 68 and 84 years presented with
symptoms of upper gastrointestinal occlusion. All 3 patients had preceding noncurative resection of gastric cancer. Site of malignant stricture was
esophagojejunostomy in 1 ease and gastrojejunostomy in 2 cases. Stenosis
extended to 4, 5 and 12 cm of length. We used wallstents (Medinvent S.A.,
Lausanne, CH, 9 cm length, 14 mm diameter) for recanalisation of the 2 short
strictures and a 15 cm selfexpanding metal stem (ultraflex, Boston Scientific,
USA, 18 mm diameter) for the long stricture. Correct stent placement was
achieved in all 3 cases without any complications and enabled passage of
the endoscope into the jejunal limb.
Results: All patients immediately were able to resume oral nutrition. Nausea and vomiting cessated. The 15 cm stent was distorted und failed durable
recanalisation even after some trials of balloon dilation. Implantation of a second stent (wallstent) was required in this case. Stent occlusion occurred in
2 patients due to tumor ingrowth and could successfully be treated by laser
coagulation. Survival time was 24 months in 1 patient and 10 weeks respectively in another. Cause of death was paralytic ileus due to extensive peritoneal carcinosis in both cases. The 84 year old patient died 2 weeks after
stent placement by means of untreatable mechanical ileus due to a second
tumor occlusion of the colon.
Conclusion: Insertion of a selfexpanding metal stent provides high effective palliation in isolated cases with advanced gastric cancer following noncurative surgery. Complications are related to material properties of different
types of stents and to tumor overgrowth and ingrowth requiring reinterventions in particular cases. Further exercises are warranted to find out which
group of patients and which types of metal stents ensure most effective longterm palliation with this new method.

750 Regulation and Time Course of Mucus Secretion in
Human Gastric Mucous Cells in Long-term Primary
Culture
S. Wagner, M.L. Enns, U. Schmidt-Wittig, S. Schumann, W. Beil, U.E.H. Mai,
M. Nietert, J. Jahne, J. Bleck, M. Manns, U.E.H. Mai, M. Nietert. Dept. of
Gastroenterology and Hepatology, Medizinische Hochschule Hannover,
D-30623 Hannover, Germany
There is a lack of human in vitro models for long-term studies of gastric mucus secretion. Therefore, the aim of this study was to develop a human cell
culture system which allows the long-term investigation of specific mucous
cell functions.
Methods: Human gastric epithelial cells were isolated from surgical specimen by collagenase/pronase treatment and were cultured in RPMI 1640
medium plus 10% FCS. Cultured cells were characterized by histo- and immunocytochemistry(PAS/alcian blue, vimentin, cytokeratin). Cell proliferation
was measured using BrdU incorporation. Basal and stimulated mucus secretion were assessed by gel chromatography (sepharose Cl-4B, PAS detection) and by incorporation of 14C-N-acetylglucosamine (GicNAc) into glycoproteins. Prostaglandin E2 (PGE2) secretion was determined with and without
indometacin (10 gsmolA) and arachidonic acid (30 gsmol/l) by a specific RIA.
Results: Primary cultures of human gastric mucosal cells highly enriched in
mucus-producing cells (90-95%) were established and could be maintained
in culture for 2 weeks. Percentage of proliferating mucosal cells varied between 2% and 10% reaching a peak after 3 days of culture. Basal PAS-positive
glycoprotein secretion showed a biphasic pattern peaking on day 3 (135 ± 34
Ag/1 06 cells x 24 h, n = 8) and day 8 (229 ± 74 jg/1i6 cells x 24 h). Gastrin,
PGE2 and carbachol significantly stimulated mucus secretion (20-100%) with
a concomitant decrease of intracellular mucus content. Mucus secretion detected by release of GIcNAc labeled glycoproteins confirmed the secretion
data obtained by chromatography. Basal PGE2 secretion reached a peak after 3 days in culture (8.57 ± 102 ng/106 cells x 24 h, n = 6), and declined
during the following culturing period (1.00 ± 37 ng/1 06 cells x 24 h on day 7).
Arachidonic acid significantly stimulated PGE2 secretion (89 ± 25%), while
indometacin inhibited basal secretion by 80 ± 13%. PGE2 secretion and cell
proliferation showed a similar time dependence.
Conclusions: Our data demonstrate that human gastric mucous cells can
be maintained in primary culture for 10 to 14 days without loss of specific
mucous cell functions. Mucus and PGE2 secretion remain susceptible to hormonal stimuli indicating that our cell culture system provides an excellent
model for long-term human in vitro studies.
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ence of 3/8 typical symptoms, pain description: 1: colic-like, 2: in the upper
right abdomen, 3: radiation, 4: painscore >4/10 on an analog scala, 5: lasting
>30 min., 6: postprandial, 7: at night, 8: precise definition of the time of onset and pain relief. Patients with asymptomatic stones were defined by the
absence of all typical symptoms. Patients without biliary disease served as
controls. Patients with unspecific complaint or <3 typical symptoms were defined as unspecific group. Exclusion criteria were episodes or present signs
of cholecystitis, cholestasis or pancreatitis.
Results. Patients with symptomatic gallstones have a significantly smaller
fasting volume (p < 0.05) compared with asymptomatic patients and have a
significantly smaller postprandial volume (p < 0.005) compared with asymptomatic patients. GB contractility also differs between group 1 and 2 (p <
0.05). Patients are older in group 2 with a mean of 66 years compared to
group 1 with 47 and group 3 with 52 years. Distribution of sex is different
in group 1 (77% female) vs. 2 (36% female) and 3 (38% female). Broca index, number and size of stones and wall thickness do not differ between the
groups. (statistics: sex tester by Chi-square test, the other parameters tested
by Kruskal-Wallis I-Way Anova)
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T. Shirotani, M. Okada, H. Murayama, K. Maeda, M. Seo, N. Okabe, K. Oh,
Y. Nakayama. Department of Internal Medicine 1 and the Department of

Pathology 1, Fukuoka Univ. Fukuoka, Japan
Object: The aim of this study was to investigate the effect of the eradication
of Helicobacter pylori (HP) on the healing and relapse of duodenal ulcers (DU).
Design: 6 or 10 weeks of treatment with 400 mg cimetidine, twice daily
alone (cimetidine group) versus 6 or 10 weeks of the same treatment and 2
weeks from the 8th day to the 21 th day of treatment with 300 mg amoxicillin
granule three times daily and 250 mg metronidazole three times daily (double
therapy group).
Method: Fifty patients with an active DU and HP infection were randomly
allocated into the two treatment groups and 42 patients completed the study.
After confirming that the ulcer had completely healed, all patients were followed up for six months under treatment with teprenone, a mucosal protective agent not affecting HP, 50 mg three times daily.
Result. The healing rates at 6 weeks were 90% in the cimetidine group and
95.5% in the double therapy group, and the difference was not significant. HP
eradication occurred in 0% of the patients treated with cimetidine alone and
in 73.7% of the patients treated with the double therapy (P = 0.004). The
cumulative relapse rates at 6 months were 64.3% in the cimetidine group
and 11.1% in the double therapy group (p = 0.0007). In the double therapy
group, cumulative relapse rates at 6 months were 50% (2/4) in patients in
whom HP had persisted and 0% (0114) in patients in whom HP had been
eradicated (p = 0.04). Moreover, eradication significantly improved both the
grade of gastritis and the quality of ulcer scar.
Conclusions: The eradication of HP markedly decreases the relapse rate
in DU patients, however it was not found to affect the acute healing process
in cases simultaneously treated with cimetidine.

Clinical Features of Primary Gastric Non-Hodgkin's
Lymphoma (pgNHL) of the Malt. Results of the
Prospective German-Austrian Multicenter Trial
W. Fischbach, M.-E. Kolve, K. Wilms and Multicenter Study Group
"Gastrointestinal Lymphoma". Dept. of Medicine, Aschaffenburg, FRG;
Medizinische Poliklinik, Univ. of Wurzburg, Wurzburg, FRG

PgN HL of the MALT is a rare tumor in western countries, where it accounts for
about 1 % to 5% of all gastric malignancies. In 1993 we initiated a prospective
multicenter trial. We here present the clinical features of the first 91 patients
from the ongoing study. There were 35 female and 56 male patients (mean
age 59 years, range 29 to 74 years). Diagnostic work-up was done by case
history and medical examination, endoscopy and endoscopic ultrasound of
the upper GI-tract, biopsy specimens assay, and by histopathological analysis
of tumor resection material. Patients were staged according to the Musshoff
modification of the Ann Arbor classification.
In 21/91 cases (23%) a low-grade NHL was diagnosed, whereas 70/91
cases (77%) revealed a high-grade NHL. Of these 15 showed low-grade components (secondary high grade NHL), and 55 were primary high-grade NHL.
17 of all lymphoma were staged Eli (19%), 26 E12 (29%), 32 Eli (35%), and 6
E112 (7%). Stage Eil and EIV with multifocal manifestation of the lymphoma
were found in 4 (4%) and 6 (7%) cases, respectively. The distribution of
pgNHL in the upper GI-tract was as follows: gastric corpus 67 (71 %), antrum
59 (63%), fundus 8 (9%) and pyloric region 7 (7%). 5 lymphoma (5%) were
localized in the duodenum, and 1 (1 %) extended to the esophagus. The endoscopic appearance of the lymphoma was a polypoid or exulcerative lesion in
29 (31 %) and 30 (32%) cases, respectively. 34 (36%) showed an ulcerativeinfiltrating behavior, and 14 (15%) lymphoma revealed diffuse infiltration of
the gastric mucosa.
Predominant clinical symptoms reported were abdominal pain (80%),
anorexia (39%) and nausea (37%), followed by weight loss (35%), vomiting
(19%) and gastrointestinal bleeding (19%). In 13% of all cases constipation
occurred, 6% of the patients suffered from diarrhea.
Supported by the German Cancer Society
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Prevalence of Helicobacter pylori Infection in Primary
Gastric Lymphoma of the Malt: There Is a Difference
Between Low Grade and High Grade Lymphoma

W. Fischbach, M.-E. Kolve, B. Dragosics and the German-Austrian
Gastrointestinal Study Group. Dept. of Internal Medicine, Aschaffenburg,
Medizinische Poliklinik Wurzburg Univ. of Wurzburg, FRG; Outpatient Dept.
South, Vienna, Austria

(without low-grade component, group Ill). Hp-infection was assessed using
urease test and histology.
Results:
Hp-positivity
Overal (n = 133)
Group (n = 43)
Group II (n = 17)
Group Ill (n = 73)

33 (76.7%)
12 (70.6%)
28 (38.4%)l

p < 0.05 (U-Test, Mann-Whitney)

Conclusion: The majority of low-grade and of secondary high-grade gastric lymphoma reveals Hp infection of the gastric mucosa. However, Hp is
significantly less common in primary high-grade lymphoma. This may either
indicate a loss of Hp during lymphoma progression or a different pathogenetic
pathway at least for a subset of primary high-grade gastric lymphoma.
Supported by the German Cancer Society.

755 IPhotochemically Induced lschemic Colitis in Rats
Y. Yano, H. Yao, K. Kawakubo, S. Nakamura, K. Doi, C. Yamamoto, K. Aoyagi,
S. lbayashi, S. Sadoshima, M. Fujishima. 2nd Dept of Int Med, Faculty of
Med, Kyushu Univ, Fukuoka, Japan
Background and purpose: Recent compelling clinical studies suggest that
ischemic colitis is caused by, at least in part, thrombotic occlusion in
micro- rather than large-vessels of colon. However, no animal model of
colonic thrombosis has been established. Here we report a new model of
photochemically-induced ischemic colitis in rats, using krypton laser. Materials and Methods: Fourteen male Wistar rats (weighing 250-400 g) were anesthetized with amobarbital (100 mg/lkg, i.p.). Right femoral vein was cannulated
for rose bengal infusion, and laparotomy in the mid-lower abdomen was performed. A krypton laser beam (10 x 2 mm) operating at 568 nm (20 mW, 4
min) was used to irradiate surface of the colon at the anal side of ileocecum.
The photosensitizing dye rose bengal (20 mg/kg b.w.) was administered intravenously over 90 sec starting simultaneously with the 4-min laser irradiation.
The rats were sacrificed at one day (n = 7), 3 days (n = 3) or immediately (n
= 2) after the laser irradiation. Two control rats were given laser-irradiation of
the colon without rose bengal infusion. The irradiated sites were evaluated
histopathologically with hematoxylin eosine stain and phosphotungstic acid
hematoxylin (PTAH) stain. Result: Although ulcerative lesions were not evident immediately after laser irradiation, all rats, examined at one or 3 days
later, showed localized ulcers. Microscopic examination demonstrated ulceration with mucosal necrosis, ghost-like appearance and edematous thickening of the submucosal layer, which were compatible with ischemic colitis. In
addition, most thrombi in micro-vessels were not stained by PTAH (i.e., lacking fibrin). Conclusions: Reproducible ulcerative lesions were produced by
photothrombosis at the level of microcirculation in the colon. This thrombotic
model will be useful to further investigate the pathophysiology of ischemic
colitis.

E___ Acute Cerebral lschemia Impairs Gastric Mucosal

Integrity Through the Activation of the Vagal Adrenergic
System in Rats

K. Kawakubo, T. Nagao, S. lbayashi, K. Doi, Y. Yano, C. Yamamoto, K. Aoyagi,
S. Sadoshima, M. Fujishima. Second Department of Internal Medicine,
Faculty of Medicine, Kyushu University, Fukuoka, Japan
Purpose: Cerebral ischemia is often accompanied by acute gastric lesions.
To clarify the underlying mechanism, the influence of acute ischemic insult
to the brain, induced by bilateral carotid artery occlusion (BCO), on gastric
mucosal integrity was examined in spontaneously hypertensive rats (SHR).
In our previous study, cerebral blood flow decreased to less than 10% and
gastric mucosal blood flow decreased to about 60% of the control after 1
hour of BCO in SHR.
Method: Twenty-two female SHR, aged 5-8 months, weighing 170-200
g, fasted for 24 hours before the experiment, were anesthetized with amobarbital. After bilateral common carotid arteries were exposed, the stomach
was gently pulled out through an incision on the abdominal wall and the
pylorus was ligated. Prazosin (an a1-adrenoceptor antagonist, 10-5 M) was
given intragastrically to five rats in order to examine the involvement of the
sympathetic nervous system. Seven rats were vagotomized. The rats were
subjected to 1-hour cerebral ischemia induced by BCO. 0.6N HCI (1 ml) was
injected into the stomach. The gastric mucosa was examined macroscopically after 1 hour of recirculation.

Results:

There is

increasing evidence from epidemiological, morphological and molecular studies for a pathogenetic role of Helicobacter pylori (Hp) in primary gastric lymphoma of the Mucoca-Associated-Lymphoid-Tissue (MALT). We studied the prevalence of Hp-infection in 133 consecutive patients with histologically proven gastric lymphoma. The lymphoma were typed according to the
MALT-classification (Isaacson PG, 1987) on the basis of endoscopic-bioptic
and/or surgical resection material. There were 43 low-grade B-cell lymphoma
(group 1), 17 high-grade lymphoma with evidence of a low-grade component ("secondary high-grade", group 11), and 73 primary high-grade lymphoma

74 (55.6%)

Non-ischemia

lschemia

(n = 4)
4.9 ± 2.2

(n = 6)
16.6 ± 2.1

Group

+ Prazosin

(n

=

5)

+ Vagotomy

(n = 7)
1.1 ± 0.6

Ulcer index (%)
1.5 ± 0.7
(mean ± SEM). Ulcer index: ulcer arealgrandular area, 'p < 0.05 (ANOVA)

lConclusionslAcute cerebral ischemia impairs gastric mucosal integrity by
reducing gastric mucosal blood flow through the activation of vagal adrenergic pathway in SHR.
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The Effect of Tile Eradication of Helicobacter pylori on
Duodenal Ulcer Healing and Ulcer Relapse. A
Randomized Controlled Study
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I. Shimizu, Y. Matsunaga, C. Horie, M. Shiba, T. Horie, T. Nishikado,
T. Okahisa, H. Shibata, S. Okamura, H. Honda, T. Saijyou, S. Ito. Second
Department of Internal Medicine, School of Medicine, University of

Tokushima, Tokushima, Japan
Preliminary epidemiological studies indicated that the inshore area of the
Yangtze River has one of the highest incidences of hepatocellular carcinoma
(HCC) in China, and that the incidences of antibodies to hepatitis C virus (HCV)
and HCV RNA are low in most cases of chronic liver disease and HCC in this
area. Therefore, to obtain information on the association between HCC and
the genomic characteristics of HCV isolates present in this region, we investigated the genomic heterogeneity of HCV and compared sequence divergences of the HCV core gene in patients with chronic hepatitis and HCC in this
region. Our results revealed a high prevalence of genotype 11, a similarity of
Chinese and Japanese HCV isolates, and a tendency for more nucleotide (nt)
substitutions in the core gene in HCC patients than in those with chronic hepatitis. In addition, we showed that nt substitutions were unevenly scattered
along the genome with a cluster of missense mutations and transversions in
the second hydrophilic domain from the 5' end of the core region. The rates of
the occurrence of missense mutations for each nt change and transversions
were greater in the clustering variable region (CVR) than in the other core
region. These findings suggested that the mutations occurring in this CVR
may be responsible for a selective pressure from cytotoxic T lymphocytes
and aflatoxin B1 in patients with chronic HCV infection during hepatocellular

(p < 0.01) with total reflux time (Pearsons corr. coeff. -0.48); vector area (r =
-0.43) and asymmetry (r = -0.36) exhibited weaker correlations (p < 0.05).
Analysis of subgroups i.e. supine and upright refluxes gave no additional information. Discriminant analysis in GER patients as classified according to
DeMeester criteria revealed that patients with a maximum LESP > 17 mmHg
were unlikely to have GER. Due to the overlap between the 2 groups this
prediction overestimated GER whereas the prediction 'no GER' was rather
accurate. Inclusion of the overall sphincter length (LESL) improved the accuracy of this classification, while further stepwise inclusion of other parameters such as vector area and sphincter asymmetry did not. Table 1 shows the
classification matrix.
Table 1: Predictive value of LESM + LESL in GER
Predicted
All
No refl.
Actual
All
30
13
No refl.
11
16
reflux
14
2

reflux
17
5
12

Conclusions: Sphincter asymmetry does not weaken sphincter strength
as previously proposed, it is common in high LESP High maximum LESP (>
17 mmHg) predicts sphincter competence. Since the location of maximum
LESP cannot be predicted, multilumen catheters are necessary for proper
assessment.
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Interferon-alfa Treatment for Chronic Active Hepatitis B

in Cirrhosis

carcinogenesis.

R. Kuhn, H.-G. Marks, W. Rambach, J.-Fr. Kalk, Chr.-P Klein, D. Muting. Heinz

pylori
Omeprazole Plus Amoxycillin in Helicobacter
In

Infection: Role of Gastric pH-metry
Successful Eradication

Predicting

R. Demharter, J. Barnert, R. Fleischmann, T. Wagner 1, M. Wienbeck.
Department of Medicine 3, Zentralklinikum Augsburg, Germany;
1
Department of Pathology, Zentralklinikum Augsburg, Germany
Combined therapy with omeprazole (OM) and amoxycillin (AMOX) has been
shown to produce high rates of H. pylori (Hp) eradication. The aim of this
study was to evaluate whether an optimal threshold of gastric pH exists for
Hp eradication. Methods: 37 consecutive patients (29 M, 8 F, 19-79 yrs.) with
Hp positive peptic ulcers were treated with different daily doses [20 (1 pt),
40 (9 pts), 80 (18 pts) and 120 mg (9 pts)] of OM plus AMOX (750 mg lid)
for 14 days. On day 5 intragastric (ig) 24 h-pH-metry was performed. Subsequently omeprazole monotherapy (20-40 mg daily) was given until ulcer
healing occurred and then discontinued. After further 6 weeks endoscopy
was repeated and Hp status assessed by biopsy (2 antrum, 2 corpus; HE
& modified Giemsa staining). Statistical analysis: Wilcoxon test, discriminant
analysis, receiver-operating-characteristic (ROC) analysis. Data are given as
means i SEM. Results: Hp eradication was achieved in 29/37 pts. The %time
ig pH < 3 was lower in patients with successful Hp eradication compared to
the failure group (5.8 ± 1.9 vs 17.1 4.9%, p = 0.07). Similar but insignificant
differences between both groups were seen in %times with pH < 4, 5 and 6
(pH < 4: 11.1 < 2.6/26.3 < 8%, p = 0.26; pH < 5: 19.1 < 3.2139.5 < 12%, p
= 0.2; pH < 6: 37.7 < 4/55.9 < 13.1%, p = 0.17) and median pH (6.3vs 5.5, p
= 0.22). Patients with successful Hp eradication were significantly older than
the failure group (57.7 ± 2.7 vs 36.5 ± 4.5 yrs, p = 0.0006). Although OM dose
was lower in the failure group this difference was statistically not significant
(p = 0.17). Discriminantanalysis demonstrated that %time pH < 3 (p = 0.02)
and advanced age (p = 0.0009) predict eradication whereas median pH resp.
%times pH < 4, 5 and 6 do not influence the success. ROCanalysis showed
that a threshold of 9% time pH < 3 defines best (false+: 25%, true+: 75%,
sensitivity: 79%, specifity: 75%) successful Hp eradication. Conclusions: (1)
Gastric pH-metry seems to be a useful tool in Hp eradication. The %time pH <
3 seems to be an important factor for successful eradication. (2) Eradication
therapy is in particular successful in old patients.

Predictive Value of LES-Pressure Parameters In Gastroesophageal Reflux Asymmetry is not the Bad Guy
W. Schmidbaur, P Korda-Schmidbaur, K. Watzka 1, J, Barnert, M. Wienbeck.
Medizinische Klinik, Zentralklinikum Augsburg, F R. Germany,' 1 Institut
for Statistik, LMU Munchen, F R. Germany
Pathogenesis of gastro-esophageal reflux (GER) is of multifactorial origin. The
aim of our study was to evaluate the importance of basal LESP in GER with
respect to sphincter asymmetry. Methods: 34 consecutive patients (15 M/19
F, 18-83 yrs.) had esophageal perfusion manometry followed by ambulatory
24 h pH-metry. LESP was assessed by a catheter with four side holes oriented at the same level at 90°. It was drawn through the LES at 1 cm steps.
At each level maximum, minimum and mean of LESP at end exspiration were
assessed. At the level exhibiting maximum LESP we integrated the circumferential pressures to form a 2-dimensional 'vector area'. At this level the 4
pressure values were plotted in ascending order. The angle of the regression
line through these LESPs served to estimate asymmetry. Statistical analysis
(correlation coefficients and linear discriminant analysis) was performed. ResuIts: Maximum pressure (LESM) was best in showing an inverse correlation
Ill.

Kalk-Krankenhaus, Bad Kissingen, Germany
Between 1990 and 1994 18 patients (pts.) with chronic active hepatitis B in
cirrhosis have been treated with Interferon alfa (Ifn). All pts. have been negative for Delta-virus, HCV and HIV. At the start of lfn 12 pts. were class A
(Child-Pugh), 6 pts. had class B-cirrhosis. Before treatment 7 pts. were positive for HBs-Ag and HBe-Ag in blood tests (group 1), 11 pts. (group 11) were
HBs-Ag positive but negative for HBe-Ag. The transaminases (TAs) in both
groups did not differ significantly (ALT-median 94 U/l). The median duration
of If n-therapy was 6 months, the dose ranging from 2 to 5 MU, three times a
week. Response (i.e. loss of HBe-Ag and normalization of TAs) was achieved
in 5 pts. (71 %) in group 1. In group 11 3 pts. (27%) came out with normal TAs
and negative testing for HBV-DNA-PCR. Serious effects of lfn with deterioration to Child's class C Were seen in only 2 pts. with interruption of lfn in 1 pt.,

both survived.
lfn in HBV-cirrhosis is well tolerated in compensated pts. with an astonishing high response rate in wild type disease.
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Epithellal Cell Death in Crypts of Ulcerative Colitis

M. Iwamoto1, K. Makiyama1,T. Koji2, PK. Nakane 2. 1 The Second
Department of Internal Medicine, Nagasaki University School of Medicine,
Nagasaki, Japan; 2 Third Department of Anatomy, Nagasaki University School
of Medicine, Nagasaki, Japan
Aim: To determine whether abnormal epithelial cell death in crypts precedes the inflammatory change in ulcerative colitis (UC), we examined colonic
biopsy specimens by immunohistochemical and in situ staining for apoptosis.
Methods: Colonic biopsy samples were obtained from untreated UC patients
(n = 30), from inflamed areas [I] and from the adjacent uninvolved areas [II],
and from unaffected areas of patients with colon polyps (control; n = 20) [fill.
All specimens were examined histologically by in situ nick and TdT staining
and anti-Fas antibodies immunohistochemical staining. We tabulated the frequency of TdT-positive and -negative cells in the bottom two-thirds of crypts
in 100 longitudinal sections. Electron microscopy was used to evaluate the
morphology of UC. Results: We found that some epithelial cells in crypts of
uninvolved, as well as involved, areas in UC showed positive for all three histochemical markers, whereas the markers were virtually absent in controls.
It was found that the percentage of TdT-positive nuclei per crypt section in
descending order was [I], [Il] and till], while the number of nuclei per crypt section in descending order was [Ill], [il] and [I]. Morphological features typical of
apoptosis were confirmed in the crypts of uninvolved, as well as involved UC
by the electron microscopy. These findings suggested that some epithelial
cells in crypts of UC were lost by an abnormally high occurrence of apoptosis, causing a shortening in the depth of crypts, and that the inflammatory
change in the mucosa was a consequence of this loss. Apoptosis of epithelial
cells may thus be considered to be a causative factor in the onset of UC.

E77

Characterization of the Autoantigens in Coeliac Disease
W. Dieterich, T. Ehnis, M. Bauer, U. Volta 1, E.O. Riecken, D. Schuppan.
Dept. of Gastroenterology, Universitatsklinikum Benjamin Franklin, Freie
Universitat Berlin, Germany; 1 Istituto di Clinica Medica Generale e Terapia
Medica, University of Bologna, Italy
Although it's obviously that gliadin is involved in the pathogenesis of coeliac
disease (cd), the molecular mechanisms are still unknown. Furthermore, cd
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Expression of p53 and Its Association with Nuclear DNA
Ploidy Pattern and Clinicopathologic Findings In
Colorectal Adenomas and Carcinomas

K. Katsumata, K. Yamamoto, M. Ohno, K. Shibata, S. Yamashita,
R. Moriwaki, K. Ito, Y. Koyanagi 1. Department of Surgery, Tokyo Medical
School Hachiouji Medical Center; 1 The third Department of Surgery, Tokyo
Medical School
Purposes: The association of p53, a tumor suppressor gene, with DNA ploidy
pattern and clinicopathologic features, was assessed in colorectal adenomas
and carcinomas.
Patients and methods: This study included 77 patients who underwent endoscopic polypectomy or surgery for colorectal adenomas (14 patients) and
carcinomas (63 patients) at Tokyo Medical School Hachioji Medical Center
between December 1993 and December 1995. The adenomas showed mild
atypia in 4 patients, moderate atypia in 5, and severe atypia in 5. With carcinomas, invasion of bowel wall was "m" in 2, "sm" in 5, "mp" in 13, "ss" in
23, "s" in 15, and "si" in 5, and the clinicopathologic class, rated on dukes
stage, was A in 16, B in 17, C in 20, and D in 10. p53 were determined by the
RT-PCR-SSCP method. The quantity of DNA ploidy pattern was determined
by flow cytometry.
Results: p53 were not detected in anyof the colorectal adenomas, butthey
were detected 53.9% (34/63) of the colorectal carcinomas; the rates invasion
of the bowel wall for "m" and "sm" carcinomas were 50% (1/2) and 80% (4/5),
respectively. It was estimated that p53 may play a role in some processes
involved in malignant transformation from adenoma to carcinoma. The point
mutations occurred in exon 5 in 12 cases, exon 6 in 2, exon 7 in 5, and exon 8
in 15, with no association with any other factor. With the association with DNA
ploidy pattern. the point mutations occurred in 35.5% (6/17) of diploidy and
73.7% (14/19) of aneuploidy. With clinicopathologic features. p53 occurred in
56.2% (9/16) of Dukes A, 64.7% (11/17) of Dukes B, 60.0% (12/20) of Dukes
C, and 20.0% (2/10) of Dukes D. p53 were detected less frequently in patients
having distant metastases, but they were not associated either with stage of
the disease or lymph node matastosis nor were they associated with venous
invasion in cancer of "mp" or more advanced. The association of p53 with
recurrence and prognosis remained unclarified because of the shortness of

follow-up.
Conclusion: 1) It was estimated that p53 have a role in the process of
malignant transformation from adenoma to carcinoma. 2) p53 were associated more frequently with aneuploidy, indicating that p53 are associated with
prognostic factors. 3) p53 were not associated with clinicopathologic factors.
4) Their association with relapse and prognosis remains to be studied.

776 Different Priming of Neutrophil Granulocytes for an
Enhanced Respiratory Burst by Crohn's Disease and
Ulcerative Colitis Sera
T.H. Griga, A. Tromm, U. Schwegler, B. May. Department of
Gastroenterology, Bergmannsheil, University of Bochum, FRG
During active inflammatory bowel disease (IBD) the respiratory burst of neutrophil granulocytes has been shown impaired using isolated circulating neutrophils of patients with active disease. The present study examines the priming effect of homologous sera of patients with active and quiescent IBD on
normal neutrophil granulocytes.
Methods: The superoxide anion (°2) release of normal neutrophils in response to N-formyl-methionyl-leucyl-phenylalanine (FMLP) has been investigated after incubation with sera of patients with active and inactive Crohn's
disease and ulcerative colitis. °2 release was measured using the superoxide
dismutase inhibitable reduction of ferricytochrome c.
Results: Normal neutrophils cultured with sera of patients with inactive
Crohn's disease (n = 10) showed an enhanced °2 release (607.1 ± 218.2
nmol/60 min) when compared with normal neutrophils incubated with sera
of normal controls (n = 10, 319.8 ± 86.5 nmol/60 min) or with active Crohn's
disease sera (n = 5, 481.0 ± 113.0 nmol/60 min). In contrast preincubation

with sera of patients with active ulcerative colitis (n = 5) results into an increased °2 release (750.8 i 258.0 nmol/60 min) when compared with normal neutrophils cultured with sera of normal controls or with sera of patients
with quiescent disease (488.1 i 115.1 nmol/60 min).
Conclusions: The present investigation shows that Crohn's disease sera
with quiescent disease activity are able to prime neutrophils for an enhanced
respiratory burst just like sera of ulcerative colitis with severe disease activity.
The results indicate furthermore a different priming of neutrophils in quiescent Crohn's disease and ulcerative colitis.

E
Japanese Herbal Medicine "Sho-saiko-to" (TJ-9)
7771The
Regulates Abnormal IL-4 and IFN-y Production in
Peripheral Blood Mononuclear Cells from Patients with
Chronic Viral Liver Diseases
M. Yamashiki 1 A. Nishimura , yKosakal1 1 Mie Univ. School of Medicine,
Dept. of Laboratory Medicine, Mie, Tsu, Japan; 2 Mie Univ School of
Medicine, First Dept. of Internal Medicine, Mie, Tsu, Japan
"Sho-saiko-to" (TJ-9) is the most widely prescribed herbal medicine for treatment of chronic liver disease (CLD) patients in Japan. Previously, we reported
(i) monokine production capacity of CLD patients is significantly reduced and
(ii) TJ-9 strongly induces production of cytokines such as IL-if,, TNF-a and GCSF in peripheral blood mononuclear cells (PBMC) in vitro. The current study
investigated (i) IL-4 and IFN-y production capacity in PBMC and effects of
TJ-9 on their production, (ii) whereby 7 herb components of TJ-9 are responsible for the effects, and (iii) the mode of action of TJ-9: whether it works
directly on T lymphocytes or the effects appear indirectly through its effects
on monocytes?
At first, either a stimulant, TJ-9, or each herb component (supplied from
Tsumura, Tokyo) was added to the PBMC obtained from 20 CLD patients (type
B8-Cl 2) and 17 healthy volunteers, then incubated for 48 hours, and IL-4 and
IFN-y levels in the supernatant were measured using the ELISA method. In
the next examination, a stimulant with TJ-9 or each herb component, or a
stimulant alone, was used for the same measurements. As a control study,
these measurements were repeated using only the T lymphocyte fraction of
healthy volunteers.
As a result, lectin-induced IL-4 production and anti-CD3-induced IFN-y
production in PBMC of CLD patients were significantly higher than those of
healthy persons (p < 0.01). On the other hand, TJ-9 and each herb component
did not induce IL-4 nor IFN-y. By adding TJ-9, con A-induced IL-4 production
and anti-CD3-induced IFN-y production were suppressed by 35% and 56%
on the average, respectively. This suppression was most remarkable when
using scutellaria root on IL-4 and when using glycyrrhiza root and scutellaria
root on IFN-y. These were also confirmed in the tests using only the T lymphocyte fraction of healthy persons.
In CLD patients, IL-4 and IFN-y productions were significantly increased
compared to those of healthy persons. TJ-9 did not induce IL-4 and IFN-y
productions, and markedly suppressed overproduction of these cytokines in
PBMC of CLD patients. This was mainly attributable to 2 components, i.e.,
scutellaria root and glycyrrhiza root, and this was also indicated to be a direct
effect to T lymphocytes. Therefore, TJ-9 is presumed to regulate functional
abnormalities of T lymphocytes in CLD patients.
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Mutations of the Hepatitis B Virus Genome in Patients
with Fulminant Hepatitis B Infection

M. Sterneck 1, S. Gunther2, L. Fischer2, Domagalski 2, C.E. Broelsch 2,
Greten 1, H. Will 2. 1 Department of Medicine, University Hospital Hamburg
Eppendorf, Hamburg, Germany, 2 Department of Surgery, University
Hospital Hamburg Eppendorf Hamburg, Germany; Heinrich Pette Intitute,

Hamburg, Germany
The pathogenesis of fulminant Hepatitis B virus (HBV) infection is not well
understood so far. Aim of this project is to investigate if there is an association
between specific viral variants and a fulminant course of HBV infection.
Material and methods: The entire nucleotide sequence of the HBV
genome was analysed from the serum of 9 patients with fulminant HBV infection. After isolation and amplification of HBV DNA by PCR the plus- and
minus strand were directly sequenced.
Results: Analysis of the complete genome showed new, previously not
described mutations in all regions of the virus. Most mutations were found
within the enhancer l1-core promotor region and within the core-region. There
were no identical mutations in the 9 patients examined. Moreover no mutation was identical with the previously described mutations in 2 patients with
fulminant HBV infection (Ogata 1993, Hasegawa 1994). A precore stop codon
mutation at nucleotide position 1896 was found in 4 of 9 patients.
Conclusion: Due to these data fulminant HBV infection is not caused by
a single mutation, especially not by the precore stop codon mutation at nucleotide position 1896 which previously has been associated with a fulminant
disease course. Whether the newly described mutations alter antigenicity,
replication efficiency or infectivity of the virus and thus may cause a fulminant disease course will be further investigated.
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appears to be associated with intestinal T-cell lymphoma. The serum of untreated cd patients contains antibodies belonging to the lgG and IgA class
that react with the extracellular matrix (ECM) of normal human tissues. For
the diagnosis of cd, antibodies to endomysium, reticulin and gliadin are detected by indirect immunofluorescence or ELISA. Especially the IgA antiendomysium antibody is highly sensitive and related to the active phases of
cd. However until now the target antigens have not been identified, possibly
because they are not detectable by methods such as Western blotting.
In order to identify the ECM antigens of cd, we metabolically labelled HT
1080 human fibrosarcom cells with 35S-methionine. The culture medium as
well as the cell lysate were immunoprecipitated with IgA antibodies of patients with active cd.
In SDS-PAGE/autoradiography two proteins with an apparent Mr of 90
kDa (cell-associated) and of Mr 300 kDa (released into the medium) were
identified. Collagenase treatment suggested the absence of collagenous sequences in both molecules and partial digestion with bacterial V8-protease
shows two distinct peptide patterns. Sufficient quantities of the proteins are
currently isolated, in order to obtain primary sequence information.
Conclusion: Using the mesenchymal human cell line HT 1080 and immunoprecipitation we identified two native autoantigens of coeliac disease.
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Estradiol Suppresses Liver Fibrogenesis

7

Collagen Accumulation Before Histological Changes in
Hepatic Fibrosis

M. Shiba, I. Shimizu, C. Horie, M. Yasuda, T. Horie, S. Ito. Second
Department of Internal Medicine, Tokushima University School of Medicine,
Tokushima, Japan
The mechanism of hepatic fibrosis remains obscure. In this study we established a simple and sensitive assay of collagen contents in fibrotic liver
induced by dimethyinitrosamine (DMN) in rats, and examined immunohistologically and genetically collagen expression.
Methods: Animals received a single i.p. injection of DMN at a dose of 2050 mg/kg wt, and were anesthetized 3, 9, 14, and 42 days after the DMN
injection. Each liver was promptly removed and cut into small pieces; some
pieces were used for immunohistochemical study, other were for direct determination of soluble collagen contents achieved by homogenizing, freezethawing and sonicating, and semiquantification of mRNA expression of type
and Ill procollagen, collagenase (MMP-1) and collagenase inhibitor (TIMP-1)
by RT-PCR, compared with beta actin gene expression.
Results: Serum ALT levels and prolyl hydroxylase activities rapidly increased for 3 days and normalized after 9 days, whereas liver collagen contents gradually rose in a DMN-dose dependent manner and remained until
42 days. Type and Ill collagen fibers were formed mainly in necrotic areas
around the central veins after 9 days and persisted thereafter. However, collagen contents were significantly accumulated even in the liver before appearance of hepatic fibrosis. Gene expression of procollagen type increased
dose-dependently, but those of procollagen type Ill, MMP-1 and TIMP-1 were
inhibited at a high dose.
Conclusions: Collagen accumulation appeared before histological
changes in hepatic fibrosis, suggesting thatcollagen degradation system may
play a role during liver fibrogenesis.
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Cases of Esophageal Varices Complicated by
Hepatocellular Carcinoma After Endoscopic Injection

Sclerotherapy

S. Okamura, N. Muguruma, S. Hibino, S. Hayashi, M. Yasuda, T. Yokoi,
Y. Kakehashi, T. Okahisa, H. Shibata, T. Saijyou, S. Wada, M. Yano, I. Shimizu,
S. Ito. Second Department of Internal Medicine, School of Medicine, The
University of Tokushima, Tokushima, Japan
Following the recent spread of the use of endoscopic injection sclerotherapy
(EIS), etc., the prognosis of esophageal varices has been improving. However, post-EIS hepatocellular carcinoma (HCC) is one of the important determinants of the prognosis of esophageal varices. We recently analyzed cases
of esophageal varices which were complicated by HCC after EIS.
From the patients who underwent EIS at our department after 1987, 84 patients who satisfied the following requirements were selected for this study:
(1) HCC was absent before the first EIS; and (2) patients who could be seen
for periodic follow-up after EIS. There were 56 males and 28 females, with
ages ranging from 18 to 77 years (mean: 57.6 years). The underlying disease
was liver cirrhosis in 75 cases, primary biliary cirrhosis in 6 and idiopathic portal hypertension in 3. The average follow up period after EIS was 3 years and
1 months.
During the follow-up period, HCC developed in 17 (20.2%) of the 84 cases.
The incidence of recurrence of varices was significantly higher in the HCCcomplicated group than in the non-HCC-complicated group. The survival rate
was also significantly lower in the HCC-complicated group. Thus, the prognosis of esophageal varices after EIS was poor in cases complicated by HCC.

When the background variables and laboratory data, measured immediately
before the first EIS, were analyzed in relation to the post-EIS onset of HCC,
we found that HCC developed significantly more frequently in males, HCVpositive cases, HBV-positive cases and cases with severe thrombocytopenia.
These cases need to be carefully watched after EIS for early signs of the onset of HCC.

Action of Buiffered Aspirin (Alka-Seltzer) on Gastric
Mucosal Injury in Human

7
S.

Kapiclojlu, E. Ovah, M. :etiner.

Black Sea Technical University, School of

Medicine, Section of Gastroenterology, Trabzon, Turkey
All aspirin are not alike. Although all the different types of aspirin amongst
the many hundreds available differ slightly form each other, their classification was characterized by two important factors: namely, (1) solubility properties and (2) ability to neutralize gastric acid (buffer capacity). Buffer capacity
is very important determinant in the safety of the type of aspirin in the stomach. When aspirin is taken as a tablet, more blood is lost than it is taken
as a solution. It is possible to produce solutions of aspirin which cause no
blood loss what so ever. Unfortunately, although this data has been available
for some time, it has not been recognized by medical professions. Therefore, we investigated the possible action of buffered aspirin against gastric
mucosa and compared this effect with ordinary (unbuffered) aspirin uptake.
Thirty healthy adult volunteers have admitted to the study unit after a 12 h.
overnight fast. Each participant received either placebo (n: 10), or buffered
aspirin (N: 10) (Alka seltzer; acetil salycilic acid 324 mg, citric acid 965 mg
sodium bicarbonate 1825 mg) or aspirin 500 mg (n: 10) with 50 ml of water. Four hour later of various treatment administration gastric mucosa have
observed by endoscopy. The gastric mucosa of placebo group had damage
0.2 ± 0.42 with endoscopic score. Administration of buffered and unbuffered
aspirin significantly increased gastric mucosal injury with a mean endoscopic
score of 2.8 ± 1.13 and 2.9 :1 1.91 respectively, when compared to placebo (p
< 0.001). Buffered aspirin-induced gastric mucosal lesion score was similar
to unbuffered-aspirin and do not statistically difference between two groups.
These results suggest that, buffered aspirin is to be used as analgesic or antiacid, may have risk factor for gastrointestinal bleeding because of causing
gastric mucosal damage alike ordinary aspirin.
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Mutations of the Core Gene Sequence of Hepatitis C
Virus in Liver Tissue with Hepatocellular Carcinoma

T. Hone, I. Shimizu, C. Horie, M. Yasuda, M. Shiba, N. Muguruma,
Y. Kakehashi, T. Yokoi, T. Nishikado, H. Honda, S. Ito. Second Department of
Internal Medicine, School of Medicine, University of Tokushima, Tokushima,

Japan
Clinical observations and epidemiological studies demonstrate that hepatitis
C virus (HCV) is an important causative agent for hepatocellular carcinoma
(HCC). Moreover, relatively conserved epitopes in the core region of HCV
genome is reported to be recognized by cytotoxic T lymphocytes (CTL). The
present study was undertaken to compare the sequence divergences of the
HCV core gene between tumor and nontumor liver tissues obtained from patients with HCC.
Patients and methods: Two liver tissues with and without tumor from 2
HCC patients, and 2 sera from 2 patients with decompensated liver cirrhosis (LC) were tested. Liver tissues were resected during surgery. All of their
samples showed positive for HCV-RNA and genotype 11 determined by using
mixed primer PCR according to Okamoto's method. Nucleotide sequences
of the core region were determined by dideoxy method after cloning PCR
amplified DNA fragments.
Results: The incidence of variations in the core resion was higher in nontumor tissues than in LC sera. Moreover, the core sequence in a tumor liver
tissue from a HCC patient indicated a tendency for more deduced amino
acid alterations, and higher rates of the occurrence of missense mutaions
and transversions than in a nontumor liver tissue from the same patient.
Conclusions: These findings suggested that the HCV core region might be
under selective pressure from the host immune system, and closely related
with progress of liver disease to HCC.

8

Effect of Methylmethionine Sulfonium Chloride on the
Alcohol-induced Gastric Mucosal Hypoxia in Rats

T. Ogihara, H. Mikami, K. Endo, M. Hirose, N. Sato. Department of
Gastroenterology, Juntendo University, Medical School, Tokyo, Japan
Methylmethionine sulfonium chloride (MMSC), a component of cabbage extract, has long been in clinical use as a mucosal protective drug, however, the
pharmacokinetic action is unclear. Gastric mucosal blood flow plays a role in
the pathogenesis and the healing of mucosal lesions. It is important to evaluate the effect of anti-ulcer drugs on the gastric mucosal hemodynamics.
Intragastric administration of ethanol in high concentrations is known to induce the disturbance of mucosal microcirculation. We thus studied the effect
of MMSC on the ethanol-induced changes in gastric mucosal hemodynamics
in rats. Methods: After anesthesia (pentobarbital, 3.5 mg/100 g) and laparotomy of fasted Sprague-Dawley male rats weighing 250 gr, a small incision
was made in the forestomach to position the optical probe on the gastric
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M. Yasuda, I. Shimizu, C. Horie, M. Shiba, T. Horie, H. Honda, S. Ito. Second
Department of Internal Medicine, School of Medicine, University of
Tokushima, Tokushima, Japan
Liver diseases occur more frequently in men than in women, suggesting that
sex hormones might participate in hepatic fibrosis in case of viral hepatitis.
However, the role of sex hormones during liver fibrogenesis is still unknown.
We investigated effects of estradiol in vivo on hepatic fibrosis induced by
dimethyinitrosamine (DMN) in rats. Methods: Animals received a single i.p.
injection of DMN at a dose of 20-50 mg/kg wt (group D), and were treated
with estradiol valerate (group E), triamcinoron diacetate (group T), or antiestradiol antibody (group A) for 2 weeks. After anesthesis, each liver was
promptly removed and cut into small pieces; some pieces were used for histochemical study, other were for direct determination of collagen contents,
and semiquantification of mRNA expression of type and Ill procollagen, collagenase (MMP-1) and collagenase inhibitor (TIMP-1) by RT-PCR, compared
with beta actin gene expression. Results: In group D, hepatic fibrosis was
induced mainly around the central veins and liver collagen contents rose in
a DMN-dose dependent manner. However, in group E and T, hepatic fibrosis improved, and the collagen contents were decreased, although group T
showed higher serum ALT and lower levels of the body and liver weight than
group E. The group A collagen contents were the highest in all groups. Group
E expressed mRNA of MMP-1 and TIMP-1 at a lower level than group D. Conclusions: Estradiol suppressed the formation of collagen and gene expression
of MMP-1 and TIMP-1, and improved the histological findings in fibrotic liver,
suggesting that estradiol may accelerate collagen degradation.
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Action of Bufffered Aspirin (Alka-Seltzer) on Gastric
Mucosal Injury in Human
S. Kapicloglu, E. Ovah, M. fetiner. Black Sea Technical University, School of

Medicine, Section of Gastroenterology, Trabzon, Turkey
All aspirin are not alike. Although all the different types of aspirin amongst
the many hundreds available differ slightly form each other, their classification was characterized by two important factors: namely, (1) solubility properties and (2) ability to neutralize gastric acid (buffer capacity). Buffer capacity
is very important determinant in the safety of the type of aspirin in the stomach. When aspirin is taken as a tablet, more blood is lost than it is taken
as a solution. It is possible to produce solutions of aspirin which cause no
blood loss what so ever. Unfortunately, although this data has been available
for some time, it has not been recognized by medical professions. Therefore, we investigated the possible action of buffered aspirin against gastric
mucosa and compared this effect with ordinary (unbuffered) aspirin uptake.
Thirty healthy adult volunteers have admitted to the study unit after a 12 h.
overnight fast. Each participant received either placebo (n: 10), or buffered
aspirin (N: 10) (Alka seltzer; acetil salycilic acid 324 mg, citric acid 965 mg
sodium bicarbonate 1825 mg) or aspirin 500 mg (n: 10) with 50 ml of water. Four hour later of various treatment administration gastric mucosa have
observed by endoscopy. The gastric mucosa of placebo group had damage
0.2 ± 0.42 with endoscopic score. Administration of buffered and unbuffered
aspirin significantly increased gastric mucosal injury with a mean endoscopic
score of 2.8 ± 1.13 and 2.9 ± 1.91 respectively, when compared to placebo (p
< 0.001). Buffered aspirin-induced gastric mucosal lesion score was similar
to unbuffered-aspirin and do not statistically difference between two groups.
These results suggest that, buffered aspirin is to be used as analgesic or antiacid, may have risk factor for gastrointestinal bleeding because of causing
gastric mucosal damage alike ordinary aspirin.
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Mutations of the Core Gene Sequence of Hepatitis C
Virus in Liver Tissue with Hepatocellular Carcinoma

I. Shimizu, C. Horie, M. Yasuda, M. Shiba, N. Muguruma,
Y. Kakehashi, T. Yokoi, T. Nishikado, H. Honda, S. Ito. Second Department of
Internal Medicine, School of Medicine, University of Tokushima, Tokushima,
Japan
Clinical observations and epidemiological studies demonstrate that hepatitis
C virus (HCV) is an important causative agent for hepatocellular carcinoma
(HCC). Moreover, relatively conserved epitopes in the core region of HCV
genome is reported to be recognized by cytotoxic T lymphocytes (CTL). The
present study was undertaken to compare the sequence divergences of the

T. Horie,

HCV core gene between tumor and nontumor liver tissues obtained from patients with HCC.
Patients and methods: Two liver tissues with and without tumor from 2
HCC patients, and 2 sera from 2 patients with decompensated liver cirrhosis (LC) were tested. Liver tissues were resected during surgery. All of their
samples showed positive for HCV-RNA and genotype 11 determined by using
mixed primer PCR according to Okamoto's method. Nucleotide sequences
of the core region were determined by dideoxy method after cloning PCR
amplified DNA fragments.
Results: The incidence of variations in the core resion was higher in nontumor tissues than in LC sera. Moreover, the core sequence in a tumor liver
tissue from a HCC patient indicated a tendency for more deduced amino
acid alterations, and higher rates of the occurrence of missense mutaions
and transversions than in a nontumor liver tissue from the same patient.
Conclusions: These findings suggested that the HCV core region might be
under selective pressure from the host immune system, and closely related
with progress of liver disease to HCC.

X IEffect of Methylmethionine Sulfonium Chloride on the
805
Alcohol-induced Gastric Mucosal Hypoxia in Rats
T. Ogihara, H. Mikami, K. Endo, M. Hirose, N. Sato. Department of
Gastroenterology, Juntendo University, Medical School, Tokyo, Japan
Methylmethionine sulfonium chloride (MMSC), a component of cabbage extract, has long been in clinical use as a mucosal protective drug, however, the
pharmacokinetic action is unclear. Gastric mucosal blood flow plays a role in
the pathogenesis and the healing of mucosal lesions. It is important to evaluate the effect of anti-ulcer drugs on the gastric mucosal hemodynamics.
Intragastric administration of ethanol in high concentrations is known to induce the disturbance of mucosal microcirculation. We thus studied the effect
of MMSC on the ethanol-induced changes in gastric mucosal hemodynamics
in rats. Methods: After anesthesia (pentobarbital, 3.5 mg/100 g) and laparotomy of fasted Sprague-Dawley male rats weighing 250 gr, a small incision
was made in the forestomach to position the optical probe on the gastric
mucosa. 0.5 ml of MMSC (100 mg/lkg) or saline (as a control) was administered via the tail vein. 1 ml of 75% ethanol was administered intragastrically
15 min after MMSC or saline injection. Changes in mucosal blood volume
(IHb) and mucosal blood oxygenation (ISO2) were measured using organ reflectance spectrophotometry (TS-200, Sumitomo electric Co., Japan) every
5 min from 15 min before MMSC injection to 30 min after ethanol administration. Results: MMSC did not induce significant changes in iHb and IS02
before ethanol administration. In control rats (n = 6), 75% ethanol decreased
IHb by 7.1 ± 1.8% (Mean ± SEM) after 30 min and markedly decreased ISO2
by 30.2 ± 2.6%, indicating mucosal hypoxia. In MMSC pretreated rats (n =
6), the decrease in IHb induced by ethanol was 8.1 ± 1.4%, similar to the
controls, while the decrease in ISO2 induced by ethanol was 21.0 ± 2.7%,
significantly smaller compared with controls (p < 0.05). MMSC prevented the
development of gastric mucosal lesions induced by ethanol.
Conclusions: 1) MMSC inhibited the gastric mucosal hypoxia induced by
ethanol. 2) This action might be involved in the protective effect of MMSC on
the gastric mucosal lesions.

806 Gastrin-Releasing Peptide Receptor (GRP-R) Gene: Its
Complete Structural Characterization and Basis of its
Altered Expression by cAMP and Glucocorticoids
H.C. Weber, R.T. Jensen, J.F. Battey. National Institutes of Health, Bethesda,
MD, USA
GRP alters manyGI functions including stimulation of numerous G1 hormones
release, motility and normal tissue and tumor growth. Its actions are mediated by the GRP-R which is a member of the G-protein coupled 7 transmembrane superfamily. Similar to most G0 hormones/neurotransmitters little

is known about its gene structure or its regulation. We have recently provided
preliminary information on its gene structure and evidence that it is regulated
by dexamethasone (DEX) and cAMP In the present study we have fully characterized its gene structure and investigated further its regulation by DEX and
cAMP The entire 3-exon gene spans 24 kilobases (Kb) and was isolated from
a P1 bacteriophage genomic clone. All exon-intron boundaries and 3 Kb of the
5' untranslated area (UTR) were sequenced. The intron lengths are 20 and 2
Kb, respectively. Two TATA boxes exist at 496 and 585 upstream of the ATG
start codon. With ribonuclease protection assays and inverse PCR of cDNA
clones, mRNA initiation sites were localized to 58. 64, 68 and 76 bp downstream of the TATA box at -496 bp. RNA blot analysis of mRNA from Swiss
3T3 cells demonstrated that the 7 Kb and 3 Kb mRNA species had identical initiation but different polyadenylation sites. DEX (0.1 zM) treatment of
Swiss 3T3 cells resulted in a decrease in mRNA levels at 24, 48 and 72 hrs,
respectively, to 45, 40 and 35%, respectively. In contrast, treatment with 8Br-cAMP (1 mM) increased mGRP-R mRNA levels by 50, 50, and 85% at 24,
48, and 72 hrs, respectively. A similar time course was seen for changes in
receptor number for both agents with binding studies. The half-time of GRPR mRNA in control cells was 5.5 hrs and was unchanged by DEX or cAMP
treatment. This study reports the full characterization of the molecular structure of mGRP-R gene for the first time. Furthermore, it demonstrates that the
expression of this gene can be transcriptionally regulated by cAMP and by
dexamethasone.

8

Establishment of a Human Rectal Adenocarcinoid in
Xenograft In Nude Mice

T. Seya, N. Tanaka, M. Onda, Y. Moriyama, K. Furukawa, S. Kyono, K. Yokoi,
M. Higuchi, H. Takasaki, K. Yoshimura, S. Yokoyama, H. Kan, H. Maruyama,
Y. Kanazawa, H. Sasabe, T. Yamada. Dept of Surg. Chiba Hokusoh Hosp. and
the 1st Dept. of Surg. Nippon Medical School, Tokyo, Japan
Adenocarcinoid which has both carcinoid and adenocarcinoma features is
rare in the large bowel. This composite tumor has not well characterized, but
prognosis of adenocarcinoid is generally worse than typical carcinoid. In order
to improve the survival rate of patients of adenocarcinoids, the further characterization is needed. At our hospital there were four cases of adenocarcinoids
in the colorectal lesion. From a 58-year-old woman of the rectal adenocarclnoid, we have succeeded xenografts in nude mice and tumorigenicity has
been established for the first time in the world. Using immunohistochemical
methods, we examined both primary tumor of the rectum and xenograft in
nude mice. The results of immunohistochemical finding show below.
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mucosa. 0.5 ml of MMSC (100 mg/kg) or saline (as a control) was administered via the tail vein. 1 ml of 75% ethanol was administered intragastrically
15 min after MMSC or saline injection. Changes in mucosal blood volume
(1Hb) and mucosal blood oxygenation (ISO2) were measured using organ reflectance spectrophotometry (TS-200, Sumitomo electric Co., Japan) every
5 min from 15 min before MMSC injection to 30 min after ethanol administration. Results: MMSC did not induce significant changes in IHb and ISO2
before ethanol administration. In control rats (n = 6), 75% ethanol decreased
IHb by 7.1 1.8% (Mean ± SEM) after 30 min and markedly decreased ISO2
by 30.2 2.6%, indicating mucosal hypoxia. In MMSC pretreated rats (n =
6), the decrease in IHb induced by ethanol was 8.1 ± 1.4%, similar to the
controls, while the decrease in ISO2 induced by ethanol was 21.0 ± 2.7%,
significantly smaller compared with controls (p < 0.05). MMSC prevented the
development of gastric mucosal lesions induced by ethanol.
Conclusions: 1) MMSC inhibited the gastric mucosal hypoxia induced by
ethanol. 2) This action might be involved in the protective effect of MMSC on
the gastric mucosal lesions.
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The expression of various hormonal peptides in the xenograft are almost
same as primary tumor. But gastrin is expressed only in xenograft and inversely somatostatin only in primary tumor. These results suggest that adenocarcinoid has multi-neuroendocrine potential and the expression of each
endocrine products may vary in the circumferential environment. The establishment of adenocarcinoid in xenograft provides an excellent model for
study further the biological behavior of adenocarcinoid and the in vivo of
chemotherapeutic agents on tumor growth.
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The Natural History of Patients with Zollinger-Ellison
Syndrome (ZES): Evidence for Two Different Clinical
Forms, an Indolent and Aggressive Form

H.C. Weber, R.T. Jensen. NIH, Bethesda, MD, USA
Pancreatic gastrinomas are thought malignant in 60-90% of cases in older
studies. As part of a long-term natural history study, we analyzed data from
185 patients with ZES followed prospectively at the NIH. Detailed anatomic
data on 139 patients was available. Mean follow-up from onset to death was
12.4 yrs and from diagnosis to last follow-up 7.1 yrs. An equal number of patients had either a duodenal or pancreatic tumor only (29%). 19% of patients
had liver metastases at initial evaluation and 5% developed liver metastases.
The clinical course was correlated with other clinical parameters. Metastases
to the liver occurred significantly more often with pancreatic than duodenal
tumors (52% vs. 5%, p < 0.00001) whereas the metastatic rate to lymph
nodes was not different. Metastases to the liver correlated with the size of
the tumor (p < 0.00001). 10-year survival in patients with liver metastases
was 30% and without liver metastases was 96%. Survival of patients with
liver metastases (p < 0.00001) but not with lymph node metastases, was
shortened. Analysis of the survival data demonstrated in a quarter of patients
the tumor had an aggressive clinical course whereas in 75% the gastronome
pursues an indolent clinical course. The aggressive course is associated with
the presence of liver metastases on presentation, a poor survival, absence
of MEN-I, a large primary (>3 cm) tumor which is predominantly located in
the pancreas (92%), female gender (67%), markedly elevated gastrin levels
(mean-51 00 pg/mI), and a shorter disease duration. Correlation with results of
flow cytometry demonstrate the aggressive clinical course is associated with
a high S phase percentage, a low percentage nontetraploid aneuploid and a
high multiple stem line aneuploid pattern compared to those whose disease
pursued an indolent course. With earlier diagnosis of this disease, this study
provides for the first time parameters that may be used to predict the course.
However, to provide optimal therapy it will be important to identify additional
clinical characteristics and tests that can predict the clinical behavior reliably
in an individual patient.
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The Safety of Dual Therapy with Clarithromycin and
Omeprazole in the Treatment of Patients with Duodenal
Ulcer Disease Associated with H. pylori Infection

C. Olson, M. DeBartolo, R. Hippensteel, J.C. Craft. Abbott Laboratories,
Abbott Park, IL, USA
Clarithromycin (CL) was administered in combination with omeprazole (OM)
in four large, well-controlled studies (two European and two U.S.) to assess
the safety and efficacy of this combination in the eradication of H. pylorifrom
the gastric mucosa and prevention of duodenal ulcer recurrence. A total of
346 patients received CL 500 mg TID and OM 40 mg QD for the first 14 days,
followed by OM 40 mg QD (in one study) or 20 mg OD (in three studies) for
an additional 14 days.
Most frequently reported adverse events (excluding taste perversion)
All adverse events
COSTART Term
Excluding concurrent conditions
Nausea
18 (5%)
1 1 (3%)
Headache
16 (5%)
6 (2%)
Diarrhea
12 (3%)
15 (4%)
5 (1%)
12 (3%)
Vomiting
Abdominal Pain
8 (2%)
11 (3%)
1 (1<1%)
Infection
9 (3%)
74 (21%)
Totalt
142 (41%)
,Number of patients reporting each adverse event.

tNumber of patients experienced at least one adverse event.

Taste perversion, an adverse event commonly observed throughout the
development of CL, was reported by 54 of the 346 patients (15%).
The percentage of CL + OM treated patients reporting adverse events
in the U.S. studies (49%, 81/164) and European studies (41%, 75/182) were
similar, (p = 0.131).
Twelve (3%) of the 346 patients were prematurely terminated from study
drug therapy due to adverse events.
For each laboratory parameter, less than one percent (<1%) of the patients had laboratory values considered possibly clinically significant per criteria developed by Abbott Laboratories. Overall, clarithromycin 500 mg TID
in combination with omeprazole 40 mg QD is safe and well tolerated.

A Comparison of Culture, Histology, and "3C-Urea
Breath Tests for Detection of H. pylori
N. Siepman, S. Cox, C. Olson. Abbott Laboratories, Abbott Park, IL, USA
Three diagnostic techniques for detecting H. pylori were employed in four
large, well-controlled, treatment studies. Cultures (Cx), histology (Hx), and
13C-urea breath (UBT) tests were used to assess H. pylori (Hp) status in multicenter US and European studies conducted in 13 countries in patients with
duodenal ulcers and Hp infection. The pretreatment and 4-6 week follow-up
results are displayed below:

4-6 Week follow-up histology

Pretreatment histology
neg

pos

total

neg

pos

total

41

UBT
negative

47

67

positive

6
53

708
775

114
714
828

237
8
245

339
380

278
347
625

53

133
657
790

186
659
845

239
6
245

70
319
389

309
325
634

total
Culture

negative
positive
total

2
55

The sensitivities for UBT and Cx using Hx as the gold standard were 91%
and 83% at pretreatment and 89% and 82% at 4-6 weeks respectively.
The US and European results were similar when comparing Cx versus Hx;
however, the UBT was considerably more sensitive in the European studies
than in the US (98% compared to 86% in the US pretreatment).
The results from these studies suggest Hx was the most sensitive test
for detecting H. pylori. Cx is useful for verifying positive results but is limited
because of the number of false-negatives due to the asymmetric distribution
of H. pylori in the mucosa and the difficulty in transporting and culturing the
organism. The UBT proved useful in the European studies but a number of
false-negatives in the US studies indicates the need for standardization.

8

Primary Susceptibility of H. pylori to Clarithromycin
Compared to Metronidazole In Patients with Duodenal
Ulcers Associated with H. pylori Infection

C. Olson, A. Edmonds. Abbott Laboratories, Abbott Park, IL, USA
Triple therapy regimens containing clarithromycin (CL) and/or metronidazole
(MET) have been used for the treatment of H. pylori (Hp) in patients with
duodenal ulcers. Therefore, it is of interest to examine Hp susceptibility to
CL and MET. Data from four large, well-controlled studies (one conducted
in the UK, one in Europe, and two in the US) were analyzed. Pretreatment
culture data were used, and susceptibility was assessed using MIC results
from agar dilution. CL MICs were interpreted as: susceptible (S) <2 mcg/mL;
intermediate (I) 4 mcg/mL; resistant (R) >8 mcg/mL. For MET, MICs were
interpreted as: S <8 mcg/mL; 1 16 mcg/mL; R >32 mcg/mL. Pretreatment
Hp susceptibility results are presented below:

Overall
UK Study

European Study
US Studies

Total strains

Clarithromycin

626
83
152
391

S
604
83
150
371

3
0
0
3

Metronidazole
R
S
19
489

55

0
2
17

5
2
48

61
127
301

R
82
17
23
42

Primary resistance to CL was low. Overall, only 3% of the patients had
Hp resistant to CL prior to enrollment. In contrast, resistance to MET was
observed in 13% of patients. More specifically, resistance to MET in the UK
and Europe (20% and 15%, respectively) were markedly higher than CL resistance in the UK and Europe (0% and 1%, respectively). Though less striking
in the US studies, a notable difference between the MET (11 %) and CL (4%)
resistance was evident.
In addition, due in part to the large number of intermediately susceptible MET isolates, overall susceptibility to CL was much higher than for MET
(95% vs. 77%, respectively). Thus, while primary resistance of H. pylori to
clarithromycin is minimal, metronidazole resistance is higher and could limit
its usefulness as an anti-Hp agent.

816

Clarithromycin Resistance In U.S. and European
Patients Treated with Clarithromycin (CL) and
Omeprazole (OM) for Duodenal Ulcer Disease

Associated with H. pylori (HP) Infection

J.C. Craft, C. Olson, N. Siepman, A. Edmonds. Abbott Laboratories, Abbott
Park, IL, USA
HP resistance to CL was examined using data from four large, well-controlled
studies (two European and two U.S.). A total of 346 patients received CL 500
mg TID and OM 40 mg 0D for the first 14 days, followed by OM 40 mg
QD (in one study) or 20 mg QD (in three studies) for an additional 14 days.
Culture (Cx) was performed pre-RX and post-RX, and resistance to CL was
assessed using primarily MIC results. Disk diffusion data were also collected
but were only used in the analysis if MIC results were unavailable. CL MICs
were interpreted as: susceptible (S) < 2 mcg/mL; intermediate (1) 4 mcg/mL;
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Pre-RX
U.S.
Susceptible
Resistant
Europe
Susceptible
Resistant

4
0

4-6 Weeks post-Rx*
Cx not done
No isolate

R

S
5
0

17
2

126
5

19
3

81
0

Total

109
0
0
0
0
If more than one post-Rx result was obtained for a patient, the most conservative one
(i.e., resistant) was used in the analysis.
7

0
0

7

18
0

77

Pre-Rx resistance to CL was low. In the U.S. studies, only 4% of patients
(5/126) with pre-Rx susceptibility data had resistant isolates, whereas none
of the 109 patients in the European studies was resistant pre-Rx. Among patients with susceptible pre-Rx isolates, development of resistance 4-6 weeks
post-Rx occurred in 17 of 126 patients (13%) in the U.S. studies and 7 of 109
patients (6%) in the European trials. Thus, resistance patterns differed slightly
between the U.S. and European studies.

8

A Comparison of Biopsy Specimens from the Antrum
and Corpus for Culture of H. pylorl

N. Siepman, R. Green, G. Aynilian. Abbott Laboratories, Abbott Park, IL
Four well-controlled treatment studies in patients with duodenal ulcers and
H. pylori infection were conducted, and the H. pylori culture results for the
antrum and corpus sites were compared. Two antrum and one corpus biopsies were taken at each endoscopy. The pretreatment and 4-6 week follow-up
results are displayed below:

83/121 (69%), respectively; p = 0.02). Chronic gastritis variables showed similar patterns, with CL + OM patients demonstrating higher resolutions of inflammation and atrophy, and resolution/improvement of activity and atrophy
than patients who received OM alone. Thus, despite failing to eradicate Hp
in some patients, Rx with CL + OM was still more effective than OM alone
in preventing DU recurrence.

822 Effect of Smoking on H. pylori (HP) Eradication and
Duodenal Ulcer (DU) Recurrence In Patients Receiving
Dual Therapy with Clarithromycin (CL) In Combination
with Omeprazole (OM)
M. DeBartolo, R. Reitmayer, C. Olson, A. Edmonds. Abbott Laboratories,
Abbott Park, IL, USA
Background: Several studies have suggested that smoking affects the eradication of HP for patients treated with OM and amoxicillin (AM). Dual therapy
with OM and AM has shown, in one study, a lower eradication rate in smokers (21 %) than in non-smokers (52%). Another dual therapy, CL and OM, has
shown to be effective for eradication of HP Therefore, it is of interest to examine whether HP eradication using CL + OM is affected by smoking. Methods:
Patients from randomized, double-blind, multi-center studies who received
CL 500 mg TID in combination with OM 40 mg OD for 2 weeks (days 1-14),
followed by OM 40 mg QD (in one study) or OM 20 mg QD (in three other
studies) for an additional 2 weeks (days 15-28), were analyzed by their smoking status for the eradication of HP and prevention of DU recurrence. Patients
with endoscopically verified DU and evidence of HP pretreatment were enrolled. DU was assessed by endoscopy and HP was assessed by culture,
histology, and 13C-UBT. Results: 319 patients with DU and confirmed HP pretreatment were evaluated (mean age 48 yrs, mean DU size 9.5 mm).
Smoking status

Ulcer healing
post-Rx

Hp eradication
at 4-6 wks post-Rx

Ulcer recurrence
at 6 mths post-Rx
-

Antrum sample # 1
negative

positive
total
Antrum sample # 2

negative
positive
total

Pretreatment Corpus
pos
total
neg

4-6 Week follow-up corpus
neg

pos

total

200
113
313

46
474
520

587
833

319
47
366

33
230
263

352
277
629

190
112
302

237
566
803

296
50
346

22

454
501

232
254

318
282
600

47

246

At pretreatment, the biopsies from the antrum yielded more positive cultures than did the biopsies from the corpus. Similar results were observed 4-6
weeks following treatment. Interestingly, the results obtained at 4-6 weeks
post treatment available from 2 studies, yielded about twice as many falsenegative results from the antrum as the corpus. This may be due to H. pylori
migration, that has been previously noted with omeprazole, such that organisms are more prevalent in the corpus than the fundus. Overall, if only one
biopsy sample, either antrum or corpus, was used for culture of H. pylori,
false negatives were seen in approximately 25% of results at pretreatment
and 4-6 weeks follow-up and approximately 30% at the end of treatment.

8

Dual Therapy with Clarithromycin and Omeprazole
Delays Ulcer Recurrence Despite Persistence of H.
pylori Following Treatment

N. Siepman, C. Olson, A. Edmonds, G. Aynilian. Abbott Laboratories, Abbott

Park, IL, USA
Background: Numerous studies have documented the relationship between
H. pylori (Hp) and peptic ulcer disease, demonstrating that treatment with
an antibiotic in addition to anti-ulcer medications can be used in DU patients
for healing ulcers, eradicating Hp, and preventing ulcer recurrence, thereby
curing the patient of ulcer disease. But what happens if an antibiotic is used
and Hp is not eradicated? It is of interest to determine whether the addition
of an antibiotic can have a positive impact on the clinical outcome in patients
in whom Hp was not eradicated.
Methods: Data from two well-controlled European trials were examined
to determine if patients who remained Hp positive after dual therapy with
clarithromycin (CL) and omeprazole (OM) had better clinical efficacy results
than patients who received OM alone. A total of 182 patients received CL 500
mg TID and OM 40 QD for 14 days, followed by OM 40 mg QD (in one study)
or 20 mg QD (in the other study) for an additional 14 days. An additional 187
patients received OM monotherapy. Endoscopy (including culture and histology), signs and symptoms, and 13C-UBT were performed prior to treatment
(Rx), post-Rx, and at follow-up (4-6 weeks and 6 months after Rx). 78% of
CL + OM patients and 3% of OM patients showed eradication of Hp 4-6
weeks following Rx. The 36 CL + OM and 162 OM patients who remained
Hp positive are used in this analysis.
Results: Among patients who remained Hp positive following Rx, CL +
OM patients demonstrated iignificantly lower ulcer recurrence than OM patients (5/26 (19%) and 77/148 (52%), respectively; p = 0.02). In addition, CL
+ OM patients had a significantly higher resolutionfimprovement of epigastric pain and burning 6-months after Rx than OM patients (22/24 (92%) and

Smokers
Non-Smokers

p-value

96% (1431149)
94% (1281136)
0.59

71%

(104/146)

77% (106/1 38)
0.48

22% (26/118)
16% (191117)
0.32

Table includes all patients with both DU and HP pretreatment who had the
appropriate post-Rx visit.
There were no statistically significant differences between smokers and
non-smokers for any of the variables analyzed. Conclusion: Dual therapy with
clarithromycin and omeprazole is effective for eradication of HP and prevention of ulcer recurrence, and smoking did not affect HP eradication or DU
recurrence for patients using this treatment regimen.

I8241Treatment with Hydrotalcit Activates Gastric Mucosal
Genes Encoding for EGF, bFGF and FGF Receptor
The Molecular Basis for its Ulcer Healing Action
A. Tarnawski, K.J. Wahistrom, TH. Nguyen, I.J. Sarfeh. DVA Medical Center,

Long Beach, and the University of California, Irvine, CA
Previous studies (Gut 1994; 35: 896-904) demonstrated that the antacidhydrotalcit [(HTAL), Talcid] accelerates gastric ulcer healing and provides better quality of mucosal restoration than omeprazole (OME). However, the
mechanisms of HTALs-induced ulcer healing are not clear. Since growth factors promote cell proliferation, re-epithelization, angiogenesis and ulcer healing, we studied whether HTAL and/or OME affect expression of genes en-

coding for EGF, bFGF, its receptors and/or their respective proteins in both
normal and ulcerated gastric mucosa.
Methods: Rats with or without acetic acid-induced gastric ulcers (n = 86)
received intragastrically 2x daily 1 ml of either: A) Placebo (PLA), B) HTAL or
C) OME 50 mg/kg for 7 or 14 days. Studies of gastric specimens: (1) Quantitative histology. (2) Expression of EGF, bFGF, its receptor-1 and -2 (FGFR-1 and
-2), and fi actin mRNAs was determined by reverse transcription polymerase
chain reaction (RT/PCR) and quantified with a videoimage system. 3) Gastric sections were immunostained with antibodies against EGF, bFGF, EGFR1 and -2, and fluorescence distribution assessed and quantified. 4) Western
blotting. Results: In non-ulcerated gastric mucosa of PLA treated group, EGF
expression was minimal, while bFGF and its FGFR-1 and -2 showed moderate
levels. Gastric ulceration triggered overexpression of EGF, bFGF and FGFR-1
mRNAs and proteins. In non-ulcerated mucosa, HTAL increased expression
of EGF > 1000% (p < 0.001), and of bFGF and FGFR-1 mRNAs by 620 ± 40%
and 420 ± 20% (p < 0.001), and their respective proteins. In ulcerated gastric mucosa HTAL treatment enhanced expression of EGF, bFGF and FGFR-1
by 50 ± 4%, 70 ± 5% and 80 ± 6% (all p < 0.01). OME treatment reduced
expression of EGF in ulcerated mucosa by 55 ± 2% (p < 0.01) and increased
bFGF expression by 550 ± 40% (p < 0.001). Conclusions: 1) Treatment with
HTAL activates genes for EGF, bFGF and FGFR-1 in normal and ulcerated gastric mucosa resulting in increased mucosal concentration of these growth
factors. 2) Since EGF promotes growth of epithelial cells and bFGF growth
of connective tissue and angiogenesis, the above actions of HTAL provide
the mechanism for its ulcer healing action and improved (vs OME) quality of
mucosal restoration.
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resistant (R) > 8 mcg/mL. Zone size for CL was interpreted as: S > 15 mm;
12-14 mm; R < 11 mm. Pre- and post-Rx susceptibility data for patients in
whom HP was isolated pre-Rx are presented below:
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High Frequency of Colonic Neoplasms in Patients with
Duodenal Adenomas
Purpose: To precise the prevalence of colorectal neoplasia in patients presenting with adenomatous polyps of the duodenum and of the ampulla of
Vater.
Methods: Presence or absence of colonic neoplasia were retrospectively
and prospectively assessed in 29 patients with adenomatous polyps of the
duodenum. There were 1.7 ampullary adenomas (AA) (8 with moderate dysplasia, 9 with severe dysplasia) and 12 duodenal adenomas at a site distinct
from the papilla (DA) (7 with moderate and 5 with severe dysplasia). For each
case, reports on endoscopy, surgery and pathology were obtained, or colonic
endoscopy was performed after diagnosis of duodenal adenoma.
Results: Colonic neoplasms were present in 19 out of 29 patients (65%),
in 7 out of 12 DA (58%) and in 12 out of 17 AA (70%). There were 7 patients
with severe dysplasia or cancer of the colon or rectum (24%, 2 patients with
DA and five patients with AA). Nine out of 29 patients (31 %) had 3 or more
adenomatous polyps. There was no difference in median age between patients with duodenal and colonic neoplasms, and patients with only duodenal neoplasm (59 and 56, 6 years respectively). However, patients with PA
and colonic adenomas were slightly older than patients with PA and without
colonic neoplasia, but without statistical significance (median age 65 versus
56 years, p = 0. 15, Student test).
Conclusion: Colonic neoplasms are present with a high frequency in patients with duodenal adenomas. Severe colonic dysplasia or cancer is also
frequently present in such patients. Endoscopic examination of the colon
should be performed in patients with duodenal adenomas, especially before
aggressive treatment of these adenomas.
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Clinical Significance of Hepatic Scintigraphy with

99mTc-DTPA-Galactosyl-Human Serum Albumin
Sang

Mutation Site

Tateiwa
1 The 3rd

Takako Mizuno 1, Kyoichi lnoue 1, Yoshimasa Tanaka 2.
Department of Internal Medicine, 2 Department of Radiology, Kansai
Medical University, Moriguchi, Osaka 570, Japan
Objective: Hepatic scintigrapny using

99mTc-DTPA-galactosyl-human

serum

and distribution of hepatic receptors (i.e., the total amount of functioning liver parencyma) and is expected
to be useful for evaluating the total capacity of residual liver cells (the hepatic
reserve). The hepatic reserve is important when diagnosing liver diseases,
but its adequate information is not always yielded by conventional methods.
We compared the GSA-based evaluation methods with the indocyanine green
(ICG) test in terms of their correlation to the histological activity index (HAI)
score by Knodell et al.
albumin (GSA) allows

us

Phenotypic Severity of Familial Adenomatous
Polyposis: Relationship to Polyp Pattern and to

to examine the amount

Subjects and Methods. The subjects of this study comprised 31 patients
with chronic liver disease. The ICG test was employed to determine its 15
minutes retention rate (ICGR15). Using GSA according to the compartment
model, we carried out compartment analysis, which allows separate analysis
of the maximal binding to ASGP receptors and the hepatic blood flow. From
thus obtained GSA Rmax (maximal removal rate for the ligand), HH15 (GSA
retention ratio in blood) and LHL15 (hepatic GSA uptake ratio), we calculated
the LHL/HH ratio as a modified indicator of the amount of receptors. These
parameters were analyzed in relation to the total HAI score and the HAI score
for each of the following 4 categories; (I) periportal +1- bridging necrosis,
(Il) intralobular degeneration and focal necrosis, (III) portal infiltration, and (IV)
fibrosis.
Results. (1) The correlation between total HAI score and each GSA-based
parameter was significantly higher than that between total HAl score and
ICGR15. (2) The correlation between GSA Rmax and each of four HAI scores
was higher than that between each HAl score and LHL1S5,HH1 or LHL/HH15.
(3) The GSA Rmax exhibited a higher correlation with each HAI score than did
ICGRI5. Its correlation was particularly high with HAI scores for necrosis and
fibrosis. (4) The GSA Rmax was found to be more useful than the ICGR15 in
distinguishing chronic hapatitis from hepatic cirrhosis.
Discussion: The clinical usefulness of the analysis of the fate of GSA in
blood and its accumulation in the liver was assessed, in comparison to ICG.
GSA had a particularly high correlation with HAI scores of necrosis and fibrosis, suggesting that the fate of GSA is closely related to a decrease in the
number of liver cells due to liver injury.
Conclusion. GSA was found to be useful as a means of assessing hepatic
reserve, sensitively reflecting the severity of liver injury.

J.C. Saurin, F. Desseigne, I. Schuffenecker, F. Descos, J.A. Chayvialle.
F6d6ration des sp6cialites digestives, Edouard Herriot Hospital, and Centre
L6on B6rard, 69003 Lyon, France
Background: Familial adenomatous polyposis (FAP) is caused by various mutations within the APC gene of chromosome 5. Recent studies suggest that
a different severity in the clinical course of the disease results from different
mutations of this gene. We here attempted to correlate clinical courses of
FAP patients with the macroscopic pattern of colon and duodenum, and with
the site of APC mutation when determined.
Methods: Six criteria of severity were proposed, consisting of disorders
related to FAP, and excluding colorectal carcinoma. 17 FAP families were classified accordingly to the presence or absence of one of these criteria in almost one of their members (1 to 5 patients per family). Endoscopic and postoperative aspect of colon in 39 patients, and endoscopic aspect of duodenum
and ampulla of Vater in 21 were reported. Clinical history and macroscopic
aspect of colon and duodenum were compared with the site of APC mutation
in 1 1 families.
Results: 7 out of 17 families were classified as "severe phenotype" families. Confluent polyposis with a majority of non diminutive polyps was characteristic of these families (confluent polyposis in 15 out of 15 patients versus 4
out of 20 patients in other families, c2 test, p <0.0001). Polypoid type papilla
was also characteristic of these families (6 out of 8 patients versus 3 out of 14
patients in other families, p = 0.026). Confluent colonic polyposis was characteristic of exon 15 mutation versus mutations in other exons (11 out of 11
versus 2 out of 15, p <0.01) as was a polypoid type papilla (p <0.01).
Conclusions: A subset of FAP families (40% in our series) gather all extracolonic disorders related to FAP Members of these families are characterized by a confluent colonic polyposis even at young ages and a polypoid type
papilla after 20 years old. The results suggest that these macroscopic patterns of colon and duodenum, and the localization of the responsible mutation in exon 15 of the APC gene, may be of help to select patients who require
early prophylactic colectomy, early and regular follow up of duodenum, and
closer follow up in order to detect other extra-colonic disorders related to FAR

Contribution of "Antral Sweep" on Liquid Emptying Measurement with Color Doppler Ultrasonography
J. Hata 1, K. Haruma, J. Fujimura, H. Yamanaka, E. Okamoto, H. Tani,
Y. Futagami, K. Tsuga, K. Sumii, S. Kishimoto, G. Kajiyama, E. Sanuki2.
1 First Dept. of Internal Medicine, Hiroshima University School of Medicine,
2 Dept. of Internal Medicine,

Intensive Chemo-radiation Treatment in Advanced
Esophagal Carcinoma: A Feasibility Study
J.C. Saurin,F Mornex, F Desseigne, F Descos,R. Lambert. et Fd6ration
des
digestives, Edouard Herriot Hospital, and Centre L6on
B6rard, 69003 Lyon, France

specialit6s

Purpose: To evaluate the efficacy and acute toxicity of an intensive concurrent
chemo-radiation therapeutic protocol in patients presenting with advanced
esophagal carcinoma. This regimen was proposed as a conservative procedure for inoperable patients or as neo-adjuvant in other cases.

Saiseikai Hiroshima Hospital, Hiroshima, Japan

Although gastric emptying of liquid has long been though to be driven by
the changes of fundic tone, recent studies suggest the importance of antral
contraction on liquid emptying. The Aim of this study was to determine the
contribution of "antral sweep" on liquid emptying by using color Doppler ultrasonography.
Subjects and Methods: Total of 10 healthy volunteers were examined by
ultrasonography after drinking 400 ml of consomme soup(13 kcal). The ultrasonographic probe was positioned at the level of gastric antrum to visualize
the antrum, pylorus, and the duodenal bulb in a plane. For 5 minutes, antral
contractions and the transpyloric color signals into the duodenum were ob-
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Ponchon. F6d6ration des specialit6s
digestives, Edouard Herriot Hospital, Lyon, France

J.C. Saurin, A. Chavaillon, F Descos, T.

Methods: Ten male patients, mean age 62 years old (range 50-72) were
treated between October 1993 and May 1994. There were 9 squamous cell
carcinomas and one adenocarcinoma. The US staging was as follows: 1
T3NO, 6T3N+, 2T3N+M+, 1T4N+. The treatment protocol included one initial chemotherapy course (5FU 10130 mg/m2 D1 -4-CDDP 100 mg/m2 D2) followed by concurrent chemo-radiation association: same chemotherapy regimen associated with a continuous accelerated hyperfractionated radiation
scheme (1.5 Gy, BID, 5 days/week, 3 weeks, for a total dose of 45 Gy, using
focalized fields). This regimen was followed by surgery in two patients and by
one to four chemotherapy courses in 8 patients. Acute toxicity and response
(endoscopy and biopsies) were evaluated after completion of radiotherapy
and 6 month after treatment initiation.
Results: Acute toxicity, following chemo-radiation, consisted of dysphagia
grade 3 (Atkinson scale) in two patients, for 9 days, weight loss 6 kgs, and
grade 4 in 1 patient for 14 days, weight loss 5 kgs. The 7 other patients experienced grade 0 to 2 dysphagia for a mean duration of 7.6 days, mean weight
loss 5.8 kgs. Tumor response after radiation was complete (macroscopic and
histological) in 6 patients (60%) and partial in 4 (40%). One of the 2 operated
patients died of post-operative complications. Nine months after the last radiotherapy regimen, 4 patients are dead (1 of post-operative complications, 3
from the progression of the disease i.e. 2 local recurrences and 1 from brain
metastasis without local recurrence). Two patients have no evidence of disease. The other 4 patients are still alive with local progression, and with bone
metastasis in 1 case.
Conclusions: This chemo-radiation regimen resulted in a high local response rate with an acceptable toxicity. However, early tumour recurrence
was frequently observed, which was disappointing in regard to this aggressive combined treatment. Further investigations and longer follow up are required to evaluate this treatment regimen.
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839 Effect of Eradication of Helicobater pylori with
Lansoprazole and Clarithromycin
K. lnoue 1, K. Haruma 2, K. Sumii, T. Kamata, S. Aoki 1, S. Itakura, T. Itagaki,
0. Mihara, G. Kajiyama 2 1 Dept of Gastroenterology, Matsue Red Cross
Hospital, Matsue, 2 First Dept. of Internal Medicine, Hiroshima University
School of Medicine, Hiroshima, Japan
The Aimof this study was to evaluate the effects of lansoprazole and clarithromycin in patients with Helicobacter pylori (Hp) associated peptic ulcer.
Methods: Forty-five patients (29 M, 16 F, mean age 46.2 yr) with peptic ulcer
(DU n = 34, GU n = 8, GDU n = 3) were included in this study. The patients received lansoprazole 30 mg/day during 6 weeks and clarithomycin 400 mg/day
during last 2 weeks. Both the presence of Hp infection as well as eradication
of the infection were confirmed by rapid urease test and histological examination of biopsy specimens. Antral gastritis was assessed histologically by
the amount of Inflammatory cells infiltration (between grades 0 and 3). Serum
gastrin (G) and pepsinogen (PG) were determined by radioimmunoassay. In
addition, we studied the effect on antral G-cell and D-cell number using immunohistochemical technique. Results are presented as a mean ± SEM. Results. Hp clearance was obtained in 32/45 (71.1%) and Hp eradication was
obtained in 22/40 (55.0%). After the therapy antral gastritis improved significantly (from 2.1 ± 0.1 to 1.3 ± 0.1, p < 0.01). Serum G, PGI, and PGII decreased significantly and the 1/11 ratio increased significantly (G; from 145.9
± 18.4 to 100.2 ± 18.5 pg/mI, p < 0.05, PGI; from 73.5 ± 7.7 to 60.7 ± 9.1
ng/ml, p < 0.05, PGII; from 21.9 ± 3.0 to 14.1 ± 2.7 ng/ml, p < 0.01, PGI/II;
from 3.7 ± 0.3 to 4.9 ± 0.3, p < 0.01). Antral D-cell counts increased significantly from 2.11 ± 0.31 to 2.86 ± 0.4 (p < 0.05). Antral G-cell counts also
increased from 9.62 ± 1.51 to 13.13 ± 1.49, but no significant difference was
found.
Conclusion. These results suggest that lansoprazole (30 mg/day) and clarithomycin (400 mg/day) may be one of effective methods for patients with
Hp associated peptic ulcer.
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High Incidence of Duodenogastric Reflux in Patients
with Non-ulcer Dyspepsia (NUD)
K. Haruma 1, J. Fujimura, J. Hata, H. Yamanaka, T. Shimamoto, M. Yoshihara,
C.R. Teixeira, K. Sumii, S. Kishimoto, G. Kajiyama, E. Sanuki2. 1 First Dept.
of Internal Medicine, Hiroshima University School of Medicine, 2 Dept. of
Internal Medicine, Saiseikai Hiroshima Hospital, Hiroshima, Japan
Motility disorders of the upper gastrointestinal tract have been implicated in
the pathogenesis of NUD. However, the role of duodenogastric reflux (DGR)
in NUD remains controversial. The Aim of this study was to investigate DGR
in patients with NUD, along with gastric motility. Methods: The study population consisted of 121 asymptomatic healthy volunteers (86 men; mean
age, 37.9 yr) and 122 NUD patients (59 men; mean age, 44.9 yr). After drinking liquid meal, DGR, antral contraction and gastric emptying were evaluated
by ultrasonography with color Doppler. For the evaluation of DGR the probe
was positioned at the level of the transpyloric plane. Frequency of DGR was
expressed as the number of episodes during 5 minutes. Reflux index was
expressed as the multiplication of the mean distance (cm) of detected color
signal from the pylorus and frequency of DGR per 5 minutes. The frequency
of antral contraction was determined as the number of contractions during 3minutes interval. The amplitude of antral contraction was calculated from the
reduction of the antral area (difference between relaxed and contracted area).
Motility index was calculated as amplitude X frequency of antral contraction.
Results: (Mean ± SE, significance at the 0.05 level)
Parameter

Healthy volunteers

(n = 121)

Duodenogastric reflux
Frequency (no./5 min)
Reflux index

1.9 ± 2.1
5.5 ± 5.8

NUD
(n= 122)

P value

5.4 ± 4.0
18.5 ± 16.0

0.001
0.001

9.2 ±
71.5 ±
6.67 ±
43.6 ±

0.01
0.01
0.01
0.001

Antral contractions

Frequency (no.t3 min)
Amplitude (%)
Motility index
Gasric emptying

9.6 ± 0.7
83.6 ± 14.0
8.03 ± 1.54
62.3 ± 16.6

1.1
24.1
2.56
19.1

Conclusions. DGR was increased and gastric emptying of liquids was de-

layed in NUD. Amplitude of antral contractions and motility index were also
decreased. These findings demonstrated that DGR, along with gastric dysmotility, may be related to the pathogenesis of NUD.

842 INatural History of Superperficial Colo-rectal Cancer,
Retrospective Radiographic and Histological Analysis
T. Matsui, K. Yao, T. Takenaka, H. Furukawa, T. Sakurai, T. Yao, A. Iwashita.
Department of Gastroenterology and Pathology, Fukuoka University Chikush,
Hospital, Chikushino, Japan
Backgrounds: The development and mode of progression of small flat (superficial) cancer is thought to differ from early cancer with intramucosal protrusion. These superficial cancers hardly accompany adenomatous component
and rarely show intramucosal growth but demonstrate only deep invasion. In
addition, they show non-polypoid growth but not polypold growth histologically. These were the reasons why they were thought to be de novo cancer.
Natural history of superficial cancer has not elucidated clearly because of difficulties in radiographic demonstration. In the current study, pattern and speed
of growth of superficial cancer are analyzed radiologically and histologically.
Materials and Methods: Seventeen colon cancers derived from the superficial colon cancer and twelve colon cancers derived from the early sessile
cancer were analyzed retrospectively and radiographically using initial and
follow-up examination films taken by double contrast study. Doubling time by
Collins' method was calculated. Intramucosal cancer cells which were evaluated to be the original cancer were divided into two groups; cancer with low
grade atypia and cancer with high grade atypia from Watanabe's cytological
grading criteria.
Results: The initial lesions of the superficially depressed cancers sized
11.7 mm in diameter and the time taken for them to double in size was
calculated as 32.3 months. The initial lesions of the superficially elevated
cancers, which were 11.5 mm in diameter took 22.3 months to double in
size. Superficial cancers rarely had concomitant adenomatous component
and they did not develop rapidly into advanced cancer. In contrast, in their
initial lesins, colon cancers derived from the sessile cancers were larger than
those derived from superficial-type cancers and they developed more rapidly
than the superficial cancers (DT 8.6 mo). The sessile type of cancers had
concomitant adenomatous component in a few cases and developed into
advanced cancers much more frequently. During the period of observation,
the superficially depressed cancer did not change very much their original
configuration, and their growth rates were rather slow. The cancers which,
according to Watanabe's cytological criteria, had a low grade cellular atypia
developed more slowly significantly than cancer with a high grade of cellular
atypia.
Conclusions: From the present analysis, superficial colo-rectal cancers develops rather slowly while they are restricted to submucosally invasive cancer.
This slow growth rate of superficial cancer seems to relate their cytological
atypicality of the original mucosal cancer.
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Glucose Metabolism in Rat CCI4-induced Cirrhosis:
Interference of CCI4 Toxicity with the Observed Effects

F. Mion, A. G6loen, E. Agosto, Y. Minaire. Feddration des Speialites

Digestives, E. Herriot Hospital, and URA CNRS D 1341, Lyon, France
Glucose intolerance and insulin resistance are the main features of cirrhosisinduced glucose metabolism impairment. The rat CCl4induced cirrhosis
model is widely used, but conflicting results have been reported with regard to the mechanisms of abnormal glucose metabolism. The purpose of
this study was to evaluate the influence of the delay between performing
metabolic studies and the last CC4 administration. Methods. Cirrhosis was
induced in rats by chronic phenobarbital and intra-gastric CC14 treatment, and
assessed by 13C-aminopyrine breath test and liver pathologic studies. Glucose tolerance was measured by iv glucose tolerance tests, insulin sensitivity and insulin responsiveness by euglycemic hyperinsulinemic clamp techniques in 2 groups of CC14-induced cirrhotic rats: the first group (acute cirrhosis) was tested 3 days after the last CCI4 administration, and the second
group (delayed cirrhosis) 2 weeks after the last CC14 administration. The results were compared to body weight-matched control rats. Results. Hepatic
nodular architecture was patent in cirrhotic rats, and a 22% decrease of 13Caminopyrine breath test was observed compared to controls (p < 0.05). Basal
glycemia and insulinemia, as well as glucose-stimulated insulin response
were identical in both cirrhotic groups and controls. Insulin sensitivity, as measured by the slope of the regression line between insulinemia and glucose
infusion rate (GIR) for physiologic insulin perfusions (2 and 6 mU/kg.min) was
unchanged in acute and delayed cirrhosis compared to controls. On the opposite, insulin responsiveness, as measured by the GIR for high insulin infusion
(30 IU/kg.min), was decreased for the acute cirrhosis only, but not for the delayed group, compared to controls (19.7 ± 1.2 mg/kg.min vs 24.27 ± 1.13
and 23.35 ± 1.18 respectively, p < 0.05). Conclusions. CCI4-induced cirrhotic
rats were not found glucose intolerant. However, the delay between the last
CCI4 administration and performance of the clamp studies appears to play
an important role, as insulin responsiveness, but not insulin sensitivity, was
decreased in the acute cirrhosis group. Thus, CCI4 toxicity may per se modify
glucose metabolism, warranting caution when using the experimental CCI4induced cirrhosis as a model of human cirrhosis.
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served. The "antral sweep" was defined as the antral contraction associated
with the simultaneous transpyloric color signal into the duodenum. During the
5 minutes of examination, volunteers kept sitting. Sonographic equipment
employed was SSA-260A, Toshiba, Japan. Results. Total of 89 transpyloric
flow into duodenal bulb was detected by color Doppler. Eighty-nine percent
of transpyloric flow were associated with the contraction of proximal antrum
(3 cm or more from pylorus). None of the contractions of distal antrum (less
than 3 cm from pylorus) was associated with transpyloric flow. In another
word, in total of 164 contractions of proximal antrum, 80 (48.8%) worked as
"antral sweep". Other antral contractions as well as "antral sweep" were associated only with retrograde plusion.
Conclusion: Color Doppler ultrasonography was successful in the detection of antral contractions and the transpyloric flow of liquid meal. Approximately half of antral contractions work as "antral sweep" in liquid emptying.
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Herriot, 69 003 Lyon, France

The frequency of HCC on cirrhosis discovered on liver explant specimens is
estimated between 9% and 19%. It is assumed that these HCC develop on
preneoplastic lesions: macroregenerative nodules with no dysplasia (MRN
type1), with dysplasia (MRN type11 or borderline nodules), small cell type
severe dysplasia.
The objective of this study was: 1) to evaluate the frequency of undetected HCC found on cirrhotic livers removed at liver transplantation (LT); 2)
to specify the size and type of these HCC; 3) to determine the frequency of
preneoplastic lesions, either isolated or associated to HCC.
Materials and methods: From October 1990 to March 1994, 80 patients
(21 women and 59 men, mean age 43.6 years), were transplanted for cirrhosis, among whom 25 were alcoholic cirrhosis, 35 posthepatitic (17 HCV, 18
HBV +/- HDV), 7 postcholestatic and 13 other causes; with regard to the
severity of the cirrhosis, they were 5 Child A, 39 Child B and 36 Child C. The
diagnosis of HCC was ruled out before LT, based on normal AFP levelsand
the absence of focalized hepatic lesion on abdominal ultrasonography in all
cases, CT scan in 70 cases, coeliomesenteric arteriography in 33 cases and
CT scan performed one month after iodized oil arteriography in 2 patients.
A systematic 3 mm section pathologic study was conducted on explanted
livers, focusing on: MRN, isolated severe dysplasia, borderline nodules and
HCC foci.
Results: MRN were found in 34/80 cases (42.5%), severe dysplasia in
15/80 cases (18.7%), borderline nodules in 25180 cases (31.3%), HCC foci
in 14/80 cases (17.5%) (one focus only: 6 cases, <5 foci: 13 cases, size <
20 mm: 13 cases). The presence of HCC was significantly associated with
MRN (p = 0.006), severe dysplasia (p = 0.005), and borderline nodules (p =
0.02). The patients with HCC foci were in average 9.5 years older than patients
without HCC (p = 0.02).
Conclusion: 1) The frequency of HCC undetected before LT was 17.5%
in our series; 2) the frequency of preneoplastic lesions was 42.5% for MRN.
18.7% for severe dysplasia, 31.3% for borderline nodules. 3) The frequency
of undetected HCC and preneoplastic lesions in cirrhotic liver should be taken
into account in the screening of cirrhosis and for liver transplantation's indication.
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Nutritional Therapy in Crohn's Disease; Factors
Influencing Induction of Remission

H. Furukawa, M. Yamada, T. Sakurai,T. Matsui, T. Yao. Department of

Gastroenterology, Fukuoka University Chikushi Hospital, Chikushino Japan
Background: Although enteral nutrition with elemental diet (ED) and total parenteral nutrition (TPN) has been shown to control disease activity of Crohn's
disease, remission could not be induced in up to one third of patients with
active disease. The aim of this study was to clarify factors influencing the
induction of remission.
Subjects and methods: From 1985 to 1992, in 194 patients treated with nutritional therapy in our hospital, 160 active patients (49 ileitis, 66 ileocolitis, 23
colitis, 19 ileocolectomised and 3 with soley aphthous lesions) treated with
enteral nutrition with ED or with TPN were analyzed. These 160 patients were
divided to two groups (patients with remission and non-remission) based on
clinical respons'e to the treatment. Remission was defined as Crohn's disease activity index (CDAI) < 150 and erythrocyte sedimentation rate (ESR)
< 20 mm/hr after 4 weeks of treatment. Clinical characteristics and radiographic findings (scored severity of the finding) were compared between the
two groups. Furthermore a multi-logistic regression analysis was performed
to clarify the relative importance of various clinical or radiographic factors
associated with remission.
Result: Comparing clinical characteristics between the two groups, significant differences were found in various mode of factors (age, suffering
period, past history of nutritional therapy, a number of complications, type
of disease, CDAI, C-reactive protein, ESR, WBC count, number of diarrhea,
fever and mode of therapy) by a single variable analysis. The remission rate of
ED was superior than that of TPN. Comparing radiographic findings between
the two groups, all the scored findings (longitudinal ulcer, cobblestone appearance, and stenosis) in the large intestine and the degree of longitudinal
ulcer in the small intestine were significantly high in the non-remission group.
Mereover, a multi-logistic analysis using 11 factors which were significant by
a single variable analysis, only six factors (past history of nutrition therapy,
high level of CDAI or ESR, severe cobblestone appearance of the large intestine, longitudinal ulcer of the small intestine and mode of therapy) were
selected as significant valuable factors.
Conclusion: From the above mentioned result, it was concluded that patients having had frequent nutritional therapies, severe clinical activity, severe
ulceration of the small intestine, severe colonic lesions and patients who received TPN were tended to be resistant to enteral nutrition.

8

The Usefulness of Quantitative Analysis of
Radiographic Findings of Crohn's Disease
M. Yamada, T. Sakurai,T. Matsui,T. Yao. DepertmentofGastroenterology,
Fukuoka University Chikushi Hospital, Fukuoka, Japan
Introduction: Since we have reported that the double contrast study of the

small bowel and the colon were excellent methods of detecting mucosal lesions of the intestine in inflammatory bowel disease, we found that significant
radiographic improvement of bowel lesions was obtained in patients with
Crohn's disease with the treatment of elemental diet or prednisolone. This
study was undertaken in order to find out usefulness of quantitative analysis
of radiographic findings of Crohn's disease before and after enteral nutrition
(EN). In addition, we intended to find the differences in radiographic findings
between the remission and intractable patients by EN.
disease
Materials and
Eighty-seven patients of active
who had been admitted to Chikushi hospital between 1985-1992 and underwent four weeks of treatment were selected for this study. These 83 patients were divided to two groups (65 patients with remission and 18 nonremission) based on clinical response to the treatment. Remission was defined as Crohn's disease activity index (CDAI) < 150 and ESR < 20 mm/hr
after 4 weeks of treatment. CDAI at the pre-treatment was 223 ± 75 (M ±
SD). Double contrast X-ray examination of the small intestine and colon were
performed before and at 4 weeks after treatment. Radiographic findings were
quantified in each 4 segments of the small intestine and each 6 segments of
the colon. Important three findings as follows were scored; cobblestone appearance (0-4), longitudinal ulcer (0-4) and stenosis (0-3). The sum of total
score was defined as radiographic activity score at the time.
Results: Elemental diet treatment achieved a significant reduction of radiographic findings of cobblestone appearance (small intestine: 3.6-. 1.92,
colon: 4.0 -.3.3) and longitudinal ulcer (small intestine: 3.8-+2.5, colon:
2.8-i2.1). However, stenosis score was unchanged. Comparing the remission group and the non-remission group, all the colonic scores were significantly high in the latter group but the scores of small intestine not significant.
Colonic score improved after EN and all the scored findings were significantly
high in the non-remission group (cobblestone appearance; remission group:
2.6-i2.0, non-remission group: 8.5-+7.6). In addition there was a positive
correlation between scored findings of the colon and CDAI.
Conclusions: From the results of this study it is suggested that the colonic
involvement of the intractable group is much severer and the response to EN
is much less than the remission group. Therefore, colonic involvement seems
keystone to enteral nutrition.

Crohn's

Methods:

849 IChronic Cholestasis In Patients Supported by
Prolonged Parenteral Nutrition (P-PN)
M. L6mann, Y. Zarka, M.C. Boutron, Y. Bouhnik, F Iglicki, B. Messing.
H6pital Saint-Lazare, Paris, France
The aim of this study was to determine the prevalence of chronic cholestasis
in patients with intestinal failure treated by P-PN, and to analyze predictive

factors of its occurrence.

Methods. Between

January 1985 and June

1992,

86 pts with intestinal

failure, without cancer or HIV infection, were treated by P-PN in our institution.

Among them, 61 fulfilled the following inclusion criteria: (1) no liver disease
or liver function test abnormalities at PN initiation; (2) no other cause of liver
abnormalities during the follow-up period (ie: virus B and C infection, drugtoxicity, biliary disease). Chronic cholestasis was defined as 2 out of the 3
following liver abnormalities, for at least 6 mo: bilirubin, alkaline phosphatase
or G-GT > 1.5 x N. Probability of chronic cholestasis was calculated using the
Kaplan-Meier method. Multivariate analysis was made using the Cox model
to identify factors associated with a higher risk of chronic cholestasis.
Results. Patients were followed up for a median of 36 mo after initiation of
PN (range: 6-133 mo). Probability of chronic cholestasis in pts treated by P-PN
was 38 and 58% at 1 and 3 yr respectively. Jaundice developed in 12 and 30%
of the pts at 1 and 3 yr. No pt developed liver failure, but liver biopsy performed
in 16 of the 32 pts with chronic cholestasis found extensive portal fibrosis in 6
pts and cirrhosis in 2 pts. Multivariate analysis indicated that the following factors were associated with a higher risk of chronic cholestasis: ileal resection,
whatever the length of resection, (odds ratio: 3.9, 95% Cl 1.3-11.4), and exclusion of the colon (odds ratio 32.6, 95% Cl 8.2-129.4). Other factors such
as age, sex, primary diagnosis, chronic intestinal occlusion, residual lesions
on small bowel, were not predictive of chronic cholestasis.
Conclusion. Prevalence of chronic cholestasis increases with duration of
PN, and reaches 58% at 3 yr. Patients with ileal resection and exclusion of the
colon are at higher risk to develop this complication.

8501

Detection of Asymptomatic, Small Pancreatic

Carcinoma by Mass Survey

T. Sato, M. Ikeda, M. Ochiai, Y. Yoda, K.

Kobayashi, A. Morozumi,

M.A. Fujino. First Dept. of
T. Nakamura, Y. Kojima, M. Otaka, R. Shimazaki,
School of Medicine, Japan; Dept
Medicine, Yamanashi Medical

University,

of Gastroenterology, Osaka National Hospital, Health Care Center of
Yamanashi Kouseiren, Japan
To evaluate the efficacy of mass survey for early detection of pancreatic carcinoma, 201,550 subjects which were examined by ultrasonographic mass
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844 Preneoplastic Lesions and Hepatocellular Carcinoma
Foci (HCC) on Liver Explant Specimens of Patients
Transplanted for Cirrhosis
L. Grozel, 0. Boillot,F. Mion, P. Paliard, F Berger. Liver Transplantation Unit,
F6deration desSpecialit6s Digestives, Histopathologic Laboratory, H6pitalE.
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2,864 subjects randomly selected from the mass survey group. The CA19-9
positive cases of the mass survey group were examined and followed-up for
5 years on average. Result: we found 11 cases of pancreatic carcinomas by
ultrasonographic mass survey. All of them were resectable, except the case
which was of sclerosing type. Five were less than 2 cm in diameter, in which
4 were of stage 1. Five-year survival rate was significantly higher in the mass
survey group than in out-patient group (45.4% vs 9.5%, p = 0.001). CA19-9
was positive in 3.0% of the mass survey group. Positive rate increased along
with age of the subjects. No pancreatic carcinomas were identified in 80 of
86 cases being followed-up for 5 years on average. Conclusions: mass survey by ultrasonography is useful for the detection of asymptomatic, small
pancreatic carcinoma which have a good prognosis. CA19-9 is not useful for
the early detection of pancreatic carcinoma, because of its low positive rate
in the asymptomatic patients and its increase of false positive rate along with
age.

E

Architecture of Ganglionic Cells in
jCytoskeletal
Myenteric Plexus of Rat Duodenum Revealed by
Quick-freezing and Deep-etching Method

Takayama, Y. Fujii, H. Ohtsuka, M.A. Fujino, S. Ohno. First Departments of
Medicine and Anatomy, Yamanashi Medical University, Tamaho, Yamanashi,
Japan
I.

The ganglionic cells in the myenteric plexus may have special cytoskeletal
structures suitable for the role in regulation of gastrointestinal motility. We
applied a whole mount preparation technique to the quick-freezing and deepetching (QF-DE) method. Platinum replicas for the plexus were prepared after extracting soluble proteins, and we observed cytoskeletons of ganglionic
cells in the myenteric plexus three-dimensionally.
Nerve profiles in the plexus, which contained neurofilaments much less
than other types of neurons, had varicosed contours, and were bundled
by Schwann cells. The cytoskeletons were hardly observed in varicosed regions, while slender nerve regions contained some neurofilaments in parallel
with the fiber profiles. Schwann cells had poor short cytoskeletons running
across their thin cytoplasm, and their cytoplasm became thinner around varicosed regions of the nerve profiles. They wrapped the neurons incompletely,
and neuronal membrane had direct cross-linkers in naked regions. Moreover,
varicosed regions often showed close association with neighbouring nerve
fibers. Extracellular matrix was not rich between the bundled nerve fibers,
though it existed more around peripherally located fibers.
Fewer cytoskeletons of the neurons would be unsuitable for rapid signalling. Additionally, neuronal association especially at the varicosed regions,
or synaptic vesicle-accumulating sites, suggested close intercommunication
of each neuronal cell in the plexus. Our QF-DE method would be useful to
examine their three-dimensional structures of the plexus.

E

Dual Therapy with Lansoprazole and Tranexamic Acid
for Upper Gastrointestinal Bleeding: A New Approach to
Assessment

A.T. Cole, A.S. Macintyre, G.M. Hawkey, J. Chandler 1, J. Christian 1,
R.G. Long 2, C.J. Hawkey. University Nottingham, UK, 2 City Hospitals,
Nottingham, UK, 1 Lederle Laboratories UK
Introduction. Meta analysis suggests that acid suppression and fibrinolysis
inhibition may improve outcome in upper gastrointestinal bleeding, but an
impact on infrequent end points such as death is difficult to show. We, therefore, evaluated lansoprazole (LAN) or tranexamic acid (TRAN), by a new approach to drug screening using blood in the stomach at endoscopy as main
end point.
Methods: All patients with suspected upper GI bleeding were randomized
to oral lansoprazole (60 mg then 30 mg qds), tranexamic acid (1.5 g then 1 g
qds), both drugs or placebo for up to 4 days. Two hundred and twenty-eight
patients with a definite upper Gl bleed met eligibility requirements. Logistic
regression analysis was used to identify determinants of blood in the stomach at endoscopy.
Results: Patients were endoscoped 19 (median, IQR 12-23) hours after
admission. The odds ratio for blood in the stomach was 3.04 (95% Cl 1.168.01, p = 0.024) for high risk patients (old, shocked or liver disease) compared
to others. The odds ratio increased by 0.03 (0-0.06) for each year of age (p
= 0.021) and by 0.02 (95% Cl 0-0.04) for each beat per minute of the initial
pulse (p = 0.070). Treatment reduced the odds of blood in the stomach:
% with blood

Odds ratio
95% Cl
p vs placebo

Placebo
35.2% (19154)
1
NA
NA

LAN
15.5% (9158)
0.14

TRAN
19.3% (11157)
0.30

Both
19% (11158)
0.26

(0.05-0.43)

(0.11-0.85)

(0.09-0.76)

0.0006

0.024

0.014

Only 5 of the 228 patients died.
Conclusion: Blood in the stomach at endoscopy is a valid and sensitive
end point (compared to conventional ones such as death) which shows lan-

soprazole and tranexamic acid to be promising pharmacotherapy for upper
GI bleeding.

Cytoskeletal Structure of Smooth Muscle Cells Along

Myenteric Border of Rat Duodenum Revealed by
Quick-freezing Method

I. Takayama, Y. Fujii, S. Ohno, H. Ohtsuka, M.A. Fujino. First Depts. of
Medicine and Anatomy, Yamanashi Medical University, Tamaho, Yamanashi,
Japan
Smooth muscle cells along boundary regions of rat duodenum have close
association with the myenteric plexus and may have special cytoskeletal architectures. We used the quick-freezing and deep-etching (QF-DE) method
for whole mount strip specimens. Using platinum replicas for longitudinal
muscle along boundary regions, we were able to investigate their cytoskeletons.

The cytoskeletons in the smooth muscle cells consisted mainly of thin
or thicker filaments. They were cross-linked each by shorter filaments, and
changed their arrangements in cortical regions or extruded areas. Membranous organelles such as mitochondria were cross-linked with unidentified
cytoskeletons. A few filaments existed around caveolae, which were interconnected with cytoskeletal filaments or plasma membrane by thinner filaments. Intricated filaments existed around gap junctions between smooth
muscle cells, and seemed to be independent of actomyosin contractile systems. Basement membranes around smooth muscle cells consisted of collagen fibers and networks of other thin filaments. However the basement
membranes were relatively homogeneous, and dense layers, which can be
observed commonly in conventional ultrathin sections, were obscure.
The cytoskeletal architectures of smooth muscle cells have been revealed
to consist of contractile systems and other ultrastructures which would have
roles for signal transduction and be independent of the contraction. They are
proposed to be appropriate for regulated gastrointestinal motility.

8561 Validation of Two New Rapid Blood Tests for H. pylori
A.E. Duggan, A. Knifton, R.PH. Logan, C.J. Hawkey, R.F.A. Logan. Div
Gastroenterology & Dept Public Health Medicine, University Hospital,

Nottingham
Introduction: A rapid, reliable blood test for H. pylori would reduce unnecessary investigations for dyspepsia since duodenal ulcer disease and gastric cancer are both rare in the absence of H. pylori. We therefore assessed
two new rapid tests, Flexsure and the Helisal against routine tests for H. pylori. Centrifugation of blood is recommended for Flexsure. Since this is not
routinely available in primary care, we evaluated its performance on serum
formed from blood specimens allowed to stand for a short period.
Methods: Blood was taken from 100 patients presenting for endoscopy.
To reflect conditions in primary care the Flexsure was tested on the serum
formed from blood allowed to stand for a half, one and three hours. Helisal
was performed on 53 of these specimens. Both tests were performed blind
to the H. pylori status; H. pylori was considered present if histology (antral
and corpus; H&E, toluidine blue) and CLO, culture, or C14 urea breath test
were positive. Results that were negative on Flexsure or Helisal were retested
using routine ELISA serology (Helico-G).
Results: On standard testing 57 patients were positive for H. pylori, 41
negative and 2 were indeterminant.
Helisal
Invalid

Sensitivity
Specificity

0%

63%
88%

Flexsure 112
10%
75%
92%

1 hour
0%
66%

89%

3 hours
1%
92%
89%

Invalid and false negative Flexsure results were more likely to occur on
early testing, suggesting insufficient serum had formed. Only 1 patient with
H. pylori was negative on all serological tests.
Conclusion: Flexsure testing of serum formed from unspun blood is an
alternative if centrifuging facilities are not available. It has greater sensitivity
at 3 hrs and similar specificity to Helisal.

8581 Is Endoscopic Diagnosis Necessary Before H pylori
(HP) Eradication Therapy?
K. Kapoor, T. Yapp, G.A.O. Thomas, J. Swift, S. Pugh. Departments of
Gastroenterology, University Hospital of Wales, and Llandough Hospital,
Cardiff, Wales, and Musgrove Park Hospital, Taunton, England
Introduction: Current advice is that endoscopic diagnosis of peptic ulceration
and Hp status should be confirmed prior to attempting eradication of infection. We have investigated if symptoms and serological testing for Hp, alone
and combined, would be successful at directing eradication treatment, without endoscopic diagnosis. Methods: 121 patients (65 males, 56 females, age
15-87 median 57 years) with simple dyspepsia (divided into ulcer-like, refluxlike or atypical dyspepsia) and not on NSAID treatment, underwent diagnostic upper-GI endoscopy, Hp status was separately assessed by Helisal Rapid
Whole Blood Test. Results: 76 patients were Hp +ve and 51 Hp -ve, 23 patients had peptic ulcers (all Hp +ve). No gastric cancers were seen. Three
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survey at our co-laborative institutions during the period from 1986 through
1993 were analysed. Forty-six cases of symptomatic pancreatic carcinomas
diagnosed at our out-patient clinic during the same period were also analysed. CA19-9 was assayed in the patients with pancreatic carcinoma and
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Pathology of Human Idiopathic Intestinal
Pseudo-obstruction and W/W" Mice in Gut Motility: A
Gut Pacemaker Disease?
I. Takayama, Y. Kojima, H. Ohtsuka, T. Sato, M.A. Fujino. First Dept. of
Medicine, Yamanashi Medical University, Yamanashi, Japan
We report about resemblance between pathology of human chronic idiopathic intestinal pseudo-obstruction syndrome (IIP) and the abnormalities in
the gut motility of WANV mice, both probably resulting from the defects of gut
pacemaker activity. Small intestine of W/NV and human IIP was morphologically and electrophysiologically examined. As for WWNV mice, macroscopic
examination detected anemia and the lingering of their intestinal contents.
Light microscopy with toluidine blue vital staining and electron microscopy
revealed defect of the network of interstitial cells of Cajal (ICC) in the region
of myenteric border. ICC development was insufficient in the region adjacent
to the deep muscular plexus, and outer longitudinal muscle layer showed 2-3
fold hypertrophy. Slow phasic contractions, which were exhibited in control
smooth muscle strips, could not be detected in the specimens; and also the
slow waves. Bulk smooth muscle contractility, however, did not change. In
human IIP gut of a case, 27 years-old female with family history of her brother
with fatal intestinal obstruction by unknown etiology, the cells surely regarded
as ICC had not been examined in IIP gut by electron microscopy. Moreover,
their outer muscle layer also showed hypertrophy. Structures of autonomic
nerve plexus showed no pathological changes both in IIP and WNVv gut.
ICC network in gut muscularis externa are suggested to have an essential
role in regulation of intestinal motility. Our examination strongly suggests that
slow wave activity originates in ICC network, and that ICC defect may induce
intestinal pseudo-obstruction if in severe states.

860 Changes of Rats Mast Cell Ultrastructures During
Exocytosis Revealed by Quick-Freezing Techniques
I. Takayama, Y. Fujii, S. Ohno, H. Ohtsuka, M.A. Fujino. Dept. Med. 1 and
Anatomy 1, Yamanashi Medical University, Tamaho, Yamanashi, Japan
Mast cells are important in the pathological response which forms the inflammatory reaction, and the release of chemical mediators from the secretory
granules is required to maintain the extracellular milieu and the cellular cascade reaction in some inflammatory bowel diseases. Here we investigated
changes of rat mast cell ultrastructures during exocytosis using various quickfreezing (QF) techniques.
Mast cells were stimulated with compound 48/80 for 0180 sec. Conventional electron microscopy could detect mast cells started exocytosis, al-

though it was hard to examine other events during exocytosis. In contrast, the
QF revealed some cytoplastic events; actin filaments in stimulated mast cell
cytoplasm decreased around the secretory granules before degranulation.
Perigranular membranes in stimulated mast cells formed membrane docking between adjacent granules. E-face of perigranular membranes had diffuse granular appearance, while P-face of the perigranular membranes had
tiny holes and showed no complete sheet-like structures. Compact morphological appearance and skeletal structures of discharged granules, indicating
existence of considerable granule contents, has been revealed.
As for freeze-fracture immunocytochemistry, resting mast cells incubated
with anti-serotonin antibody showed immunoreactions in their intragranular
matrices on the fractured surface, while stimulated mast cells exhibited serotonin additionally in their intergranular cytoplasm; cytoplasmic immunoreaction was located especially in perigranular regions.
These findings revealed by QF would be reasonable to rapid degranulation, and keeping inflammatory response.

Result of a Gastric Mass Survey with Reference to
Analysis of Cases with Obvious: Photofluorographic
Abnormalities

1. Takayama, A. Kashiwagi, T. Kanai, F Kitahara, H. Nakase, Y. Yoda,
K. Kobayashi, M.A. Fujino. Health Care Centre, JA Yamanashi and Dept
Medicine 1, Yamanashi Medical University, Japan
Gastric carcinoma is a frequent type of cancer in Japan. Mass survey has
been widely performed to detect this cancer.
As a part of general medical check-up, we examined 97,700 subjects in

total over the past 5 years, using specially modified buses installed with
photofluorographic apparatus. We pointed out some abnormal findings in
17,212 subjects (17.6%), and we finally detected among them 191 cases of
gastric cancer (0.20%). In addition, 238 of the above 17,212 subjects had obvious abnormality by photofluorography; we urgently suggested those cases
to undergo further diagnositc procedures.
The 238 subjects of this group included 65 cases of gastric cancer
(27.3%), 67 cases of gastroduodenal ulcer (28.2%), and 10 cases of submucosal tumor (4.2%). That is, 34.0% of mass-survey-detected gastric cancer
was found from this group, which correspond to 0.24% of the total participants. Moreover, twenty-seven of 65 cancer cases (41.5%) were at an early
stage. The average age of cancer cases was 64.5 + 8.1, while non-cancer
cases were 61.9 ± 10.1 years in age. As for blood chemistry, cancer cases
showed decreased hemoglobin (Hb), hematocrit (Ht) and serum triglyceride
(TG) in comparison with their data obtained one year prior (p < 0.026). Noncancer cases showed decreased Hb and Ht (p < 0.0007), but no changes
about serum TG levels (p = 0.72).
The cases with obvious photofluorographic abnormalities had a high cancer detection rate. Even in this group, early cancer ratio was considerably
high and made the mass survey cost-effective.

8

Result of Colorectal Cancer Screening by
Immunological Fecal Occult Blood Test in 122,292

Subjects

I. Takayama, A. Kashiwagi, T. Kanai, F. Kitahara, H. Nakase, Y. Yoda,
K. Kobayashi, M.A. Fujino. Health Care Centre, JA Yamanashi and Dept.
Medicine 1, Yamanashi Medical University, Japan
Colorectal carcinoma has become increasingly frequent in Japan. Mass
screening has been performed by using immunological fecal occult blood
test. As a part of general medical check-up, we examined 122,292 subjects,
52,661 males and 69,631 females, for the past 5 years. 10,926 subjects
(8.9%), 5,160 males and 5,766 females (9.8 and 8.3%), had a positive test
and were persuaded to undergo further diagnostic procedures. The recommended diagnostic protocol included total colonoscopy or barium-enema in
combination with sigmoidoscopy.
5,856 subjects (53.6% of positi test cases) were underwent appropriate
diagnostic procedures, and we finally found 108 cases with colorectal cancer, the prevalence being 98.8 per 100,000. 1,131 cases had colonic polyps,
1,236 per 10,000. No case with cancers or polyps had symptoms at the point
of screening. 63.0% of the cancers were detected at an early stage. In addition, immunological occult blood test gave a high detection rate for colorectal
cancers (1.8% of those undergoing diagnostic procedures).
Immunological occult blood test is effective for the detection of colorectal
cancer, though the effect of this screening on mortality has yet to be established.

Liver Damage in Infancy Under Long Term Parenteral
Nutrition is Associated with Cholestasis: A Consecutive
Histological Analysis of Liver Biopsy Specimens
M. Sugai 1, R. Hada 2, M. Endoh 1, Y. Mikami 1, D. Seito 1, M. Mikami 1,
N. Wajima 1,M. Konn1 1 Department of Surgery ll, Hirosaki University
School of Medicine, Hirosaki, Japan; 2 School of Allied Medical Sciences,
Hirosaki, Japan
Background and Aim: Long term parenteral nutrition (PN) in early infancy is
inevitably involved in liver dysfunction. Limit in the duration of PN was investigated utilizing serial liver biopsy specimens. Methods: Nine infants (neonatal

8

tearly infancy) having undergone surgery for the alimentary tract or abdominal wall and having been maintained with parenteral nutrition (PN) were studied. All infants developed cholestatic jaundice shortly after the commencement of PN. Liver specimens were obtained from 6 infants at the time of the
initial and further surgeries (i.e. omphalocele, gastroschisis, atresia of the
upper jejunum and postoperative intestinal obstruction) and from 3 infants
at the time of autopsy. The specimens for light-microscopy were formalinfixed paraffin-embedded and stained with hematoxylin and eosin (H-E), PAS,
PAS/diastase, Masson-Trichrome, Colloid-iron, Alcian-Blue, Reticulin, Sudan
IV. Result: The duration of PN averaged 90 days (range: 1 ; 6 months). Six
infants gave liver specimens at 30, 52, 65, 70, 97, 147 days from the beginning of PN. The specimen at 30 days' PN showed ballooned hepatocytes and
Kupffer cell hyperplasia. PAS positive hepatocytes and bile pigments were
seen in the hepatocytes and sinusoids. A few inflammatory cells infiltrated
into the glisson sheath. The specimens at 65 or 70 days showed ballooned
hepatocytes and narrow sinusoids. Bile duct proliferation and inflammatory
cell infiltration of variable degree were seen, which mimicked pericholangitis. In the specimens at 97 days, atrophied hepatocytes were observed. PAS
negative areas were irregularly scattered in hepatic lobules. Some degree of
portal and periportal fibrosis was seen. In the specimens at 147 days, severe
portal and periportal inflammation and fibrosis with disruption of the limiting plates were observed, which made a feature of pseudolobules. In the
autopsy specimens, cirrhosis featured by prominent duct cholestasis, hepatocyte necrosis, potal bridging fibrosis was seen. Conclusion: There was a
relationship between the duration of PN and the degenerative course of liver
architecture. The ultimate result of long term PN was cirrhosis. Long term PN
should be undertaken with a meticulous care.

Gut: first published as 10.1136/gut.37.Suppl_2_Pt_2.A61 on 1 January 1995. Downloaded from http://gut.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

non-endoscopy treatment protocols were considered: A. Therapy based on
ulcer-like symptoms alone would have treated 46 patients of whom 20 had ulcers (2.3 treatments per ulcer patient) and missed 3 ulcers. B. Therapy based
on +ve Hp status alone would have treated 76 patients of whom 23 had
ulcers (3.3 treatments per ulcer patient) and missed no ulcers. C. Therapy
based on ulcer-like symptoms and +ve Hp status would have treated 34 patients of whom 20 had ulcers (1.7 treatments per ulcer patient) and missed
3 ulcers. Endoscopy for untreated Hp +ve patients would have found all remaining ulcers at a cost of 36, 0 and 36 endoscopies respectively. Discussion:
Each protocol saved endoscopies at the expense of over-treatment. Costeffectiveness depends on individual Hp eradication regimens and local cost
of endoscopy. Protocol C would seem a reasonable compromise - 85 less
endoscopies at a cost of 14 excess treatments. Clinical suspicion of malignancy or rapidly-relapsing dyspepsia remain indications for endoscopy.
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The Role of Serotonin in Ulcerogenesis
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Absence of Genomic Sequence of Mycobacterium
Paratuberculosis from Resected Intestinal Tissues of
Crohn's Disease by Nested Polymerase Chain Reaction

Y. Haga, K. Kanazawa, K. Kuroe, 0. Funakoshi, H. Nakajima, H. Saito,
Y. Murata, A. Munakata, Y Yoshida. First Department of Internal Medicine,
Hirosaki University School of Medicine, Hirosaki, Japan
Recent studies have suggested the etiological role of Mycobacterium paratuberculosis (M. PTB) in Crohn's disease. To determine whether if M. PTB has
the possibility to cause Crohn's disease, we investigated for M. PTB by highly
sensitive nested polymerase chain reaction (PCR).
Methods: DNA was extracted from resected intestinal specimens from
patients with 13 Crohn's disease or 14 ulcerative colitis and from 13 noninflammatory controls using phenol/chloroform method. The only resected
specimens at surgery were selected for this study to avoid the contamination by endoscopic procedures. Nested PCR was performed using primer
pairs complementary to sequences in insertion element IS 900 gene of M.
PTB. Nested PCR techniques provided high sensitivity to detect 1 fg of control DNA templates from M. PTB. After nested amplification, PCR products
were evaluated by agarose gel electrophoresis with ethidium bromide staining. Identity of PCR products was confirmed by subsequent cleavage with
restriction endonuclease enzymes at predetermined sites to yield fragments
of predicted size.
Results: No M. PTB-specific PCR product was detected in any of these
specimens for M. PTB, although control positive DNA template from M. PTB
consistently gave products of the appropriate size, which were identified by
restriction enzyme analysis.
Conclusions: Despite enhanced sensitivity of nested PCR, the failure to
detect M. PTB genome in intestinal tissues in Crohn's disease argues against
the pathogenic role of M. PTB in Crohn's disease.

8

Colorectal Adenomas Containing Invasive Carcinoma
(ACIC): Review of Histological Features and Follow-up
of a Series

G. Della Casa, A. Grisendi, A. Lonardo, A. Ferrari, M. Pulvirenti, M. Frazzoni,
A. Messerotti, A. Bagni 1. Gestroenterology Unit, 1st Division of Internal
Medicine, Ospedale Civile, Italy; 1 Institute of Pathology, Modena, Italy
Conservative management by endoscopic snare polipectomy (ESP) is a generally accepted policy for ACIC, providing that unfavorable histological features (carcinoma at the margin of resection, poorly differentiated carcinoma,
lymphatic or blood vessel invasion by cancer cells) are absent.
The purpose of this study is to verify reliability of these histological criteria
as indicators of risk of residual cancer after ESP
We reviewed the case records of 22 patients who had had 22 ACIC and
1 polipoid carcinoma removed by ESP in our Endoscopy Unit from 1985 to
1994. 8 patients received additional surgical treatment and colectomy specimen was examined. In 14 patients who underwent no further surgical treatment, more than 3 years colonoscopic and hepatic ultrasonographic followup results were obtainable.
In 14 ACIC (13 patients) favorable histological criteria were fulfilled. 10
of these patients had no further treatment after ESP, without recurrences or
metastasis at follow-up (range 36-114 months, average 62). 3 were operated
on, and colectomy specimens showed neither residual cancer in colon wall
nor lymph node metastasis. 8 ACIC and 1 polipoid carcinoma (9 patients)
had one or rare unfavorable histological features (5 had cancer at the margin
of resection, 2 had vascular invasion by cancer cells, 1 had both, and 1 had

poorly differentiated carcinoma at the margin of resection). 4 of these were
treated by ESP alone: successive follow-up (range 37-78 months, average
49) showed no recurrences or metastasis. 5 (4 ACIC and 1 polipoid carcinoma) underwent additional surgical treatment: in this group too colectomy
specimens were negative.
There is general agreement on conservative management by ESP of ACIC
with favorable histological features. Our data would suggest that this may be
a treatment choice, also when unfavorable histological features are present,
in high-risk surgical elderly patients, comparing risks of death from operation
with risk of residual cancer.

E

Rabbit Granulomatous Enterocolitis and its
Extraintestinal Manifestations

K. Kuroe, Y. Haga, 0. Funakoshi, K. Kanazawa, I. Mizuki, Y. Yoshida. First
Department of Internal Medicine, Hirosaki University School of Medicine,
Hirosaki City, Japan
Animal model of inflammatory bowel disease (IBD) could be useful to promote a pathogenetic understanding of IBD and provide a clue of the possible
causes. We have developed rabbit granulomatous enterocolitis and its extraintestinal manifestations by a long-term administration of muramyl dipeptide (MDP) emulsified with Freund's incomplete adjuvant, which is a minimal
structure of bacterial cell wall. MDP emulsion was injected submucosally at
6 portions of the rectum and colon, 10 cm proximal from the anus, using a
flexible endoscope. Seven rabbits were injected 9 times or more every one
month, and were sacrificed one month after the last injection. Histological
changes of the colon in the 7 rabbits were mononuclear cell infiltration, epithelioid granulomas, granulomatous lesion and prominent fibrosis, although
they were different in degree. In 3 of 7 rabbits, the colon epithelia showed
degeneration, necrosis, extensive denudation and regeneration. Histological
examination of the liver in 5 of 7 rabbits showed pericholangitis and periductal
fibrosis like sclerosing cholangitis seen in IBD patients. In 4 of 7 rabbits, fibrosis bridging mainly between portal and portal veins, and sometimes between
portal and central veins, was seen. Two of 7 rabbits developed polyarthritis.
The histological changes in our model has led to the suggestion that a continuous stimulation with bacterial cell wall fragments may be involved in chronic
intestinal inflammation and its extraintestinal manifestations like IBD.
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Pet Diagnosis of Pancreatic Cancer Including Mucin
Producing Pancreatic Cancer

H. Takahashi 1.2, H. Oikawa 1, T. Yoshioka 1, S. Maeda 1, M. Urushiyama 3,
Y. Bando 3, N. Yasuda 3. Dept. of Clinical Oncology, Inst. of Development,
Aging and Cancer, 1 Tohoku Univ, 2 Maiya Hospital, 3 Sendai Kosei Hospital,
Japan
Using positron emission tomography (PET), tumor images and pancreas
parenchyma images are available for cancer cells which physiologically require glucose and for pancreas parenchyma tissue highly accumulated with
amino acids, by administrating 2-deoxy-2-[18F]fluoro-D-glucose (F) (half time
110 min.), and 11 C-L-methiomine (M) (half time 20 min.), respectively.
We report the results obtained in our studies on pancreatic cancer as a
part of abdominal cancer diagnosis system using PET. In addition, the preoperative diagnosis of 2 cases with mucin producing pancreatic cancer by PET
will also be reported, although it has been extremely difficult to diagnose.
Subjects: 28 patients with pancreatic cancer were studied by PET with
M and/or F PET instruments: ECAT II (EG&G: Ortec, USA) or PET931/04(CT I:
ECAT, USA). Radiopharmaceuticals: M and F were supplied byTohoku University Radio Isotope Center. Procedures: After transmission scanning M (148592 MBg) and/or F (111-259 MBg) were injected for 30 sec. By ECAT II, they
were scanned after 20-30 min. injection of M and after 35-45 min. injection
of F. By PET 931/04, they were scanned after about 20 min. injection of M
and/or F.
(1) Image analysis was successful in 22 cases out of 28 pancreatic cancer
patients given PET examination. 4 cases showed negative images of tumor
only by M-PET, 2 cases displayed positive images of tumor only by F-PET and
by both M & F-PET the tumor was visualized as M-negative and F-positive, that
is, as mirror images in 15 cases. The cases confirmed by PET diagnosis were
21/22 (sensitivity 95%). (2) We succeeded in diagnosing 2 mucin producing
pancreatic cancer cases before operation by PET.
Along with the various current diagnoses, PET using 1 C-L-methionine
and/or 2-deoxy-2[18F] fluoro-D-glucose was useful for pancreatic cancer diagnosis. 2 cases with mucin producing pancreatic cancer could be preoperatively diagnosed by PET.

E Usefulness of 99mTc-GSA in Patients with Chronic
874
Hepatitis C
A. Nikai, S. Maeyama, K. Kusakari, T. Uchikoshi. lstDepartmentof lnternal
Medicine, 2nd Department of Pathology, St. Marianna University School of
Medicine, Kawasaki, Japan
Liver scintigraphy with 99mTc galactosyl human serum albumin (99mTc-GSA)
which binds to the asialoglycoprotein receptors on the hepatocytes is a newly
developed method for evaluating hepatic function. Its clinical usefulness in
patients with chronic hepatitis C was investigated.
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T.A. Khomenko, TN. Govorukha, S.D. Groisman. Institute of Physiology
National Shevchenko Kiev University, Ukraine
It has been shown (Hashizume, 1978) that serotonin causes steady ischemia
in rats and possesses strong ulcerogenic activity. We investigated the role of
serotonin in ulcerogenesis, caused by different methods. Experiments were
made on rats. Ulcerogenesis was induced by serotonin (10 mglkg intraperit.),
ethanol (96% intragastr.), immobilization. Lesion severity was observed by
gastroscopy with differentiation of ulcers, erosions and gross haemorrhages.
The lipid peroxidation activity was determined by the thiobarbituric acid test.
Serotonin led to erosions and haemorrhages in gastric mucosa in three hours
after having been injected. In 24 hours serotonin produced ulcers; erosions
increased 4.7 fold, haemorrhage index did not change. The lipid peroxidation
activity grew by 73.3%. Peritol blockade of serotonin receptors (5 mg/kg)
by serotonin ulcerogenesis, decreased erosions by 32%, haemorrhage 2.6
fold. Peritol by immobilization ulcerogenesis eliminated erosion formation,
reduced haemorrhages 6 fold. Peritol also twice lessened the mucosal damage in ethanol-treated rats. Blockade of serotonin-3-receptors by pirokatron
(10 mg/kg) did not change the number of ulcers, caused by serotonin injection, but decreased 2.8 fold the erosion formations. The lipid peroxidation
intensity rose by 12%. Gastric ulcerogenesis, caused by immobilization, occurred half as often with pirokatron effect, but the erosion number grew by
200% and haemorrhage cases frequency increased 8 fold.
The data obtained prove the important role of serotonin in ulcerogenesis,
induced by different methods and indicate specific role of different serotonin
receptors in this process.
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Histopathology of Liver Disease in HCV Positive
Patients According to the Different Viral Genotypes

M. Leutner, F. Sessa, D. Furlan, P Guerzoni, P Bizzoni, C. Rinaldini,
G. Bernasconi, M. Curzio, C. Capella. Departments of Pathology,
Gastroenterology, Infective Disease and Immunohematology, 11 Faculty of
Medicine University of Pavia at Varese and Multizonal Hospital of Varese, Italy
Hepatites C virus (HCV) is a common cause of a chronic and end-stage liver
disease. There is evidence that severity and progression of the disease and
the response to interferon therapy may be related to different virus genotypes. The aim of our study was to evaluate in our area the rate of different HCV genotypes and the related liver diseases. We detected HCV-RNA in
serum by using RT-PCR in the 5' non-coding region and assessed the severity
of the disease by liver biopsy. Genotype was assessed according Okamoto
et al. in a series of 193 consecutive patients with HCV viremia, 108 of whom
(56%) underwent to liver biopsy.
Results. Genotypes: 5.7% were type 1, 34.3% type 11, 20.3% type IlIl, 0.5%
type IV, 7.3% type V, 8.8% mix and 23% indeterminate.

eases.

HCV Infection, Mixed Cryoglobulinemia and
Cryoglobulinemic Syndrome
PL. Frugiuele, G. Nudo, M. Segreti, J. Frugiuele, M. Sprovieri, A. Greco,
A. Lucente, G.C. Morrone, A. Noto, A. Vigna, M. Bossio 1, L. Vigna.

Department of Medicine, 1 Laboratory of Immunohematology, Ospedale
"Annunziata" Cosenza, Italy
Aim of the work: to verify the incidence of the presence of cryoglobulins in
the sera and the existence of the cryogiobulinemic syndrome.
Patients and Methods: 130 subjects resulted anti-HCV+ using RIBA second generation, affected by chronic active hepatitis histologically detected,
were also investigated for the prosehoe of cryocrit.
The research of the cryoglobulins has been performed on samples withdrawn and separated at 37°C and successively stored at 4°C for 48 hours,
looking the presence of a precipitate quantitated as cryocrit (% of total serum
volume) by centrifugation in hematocrit tubes. The cryoglobulins were identified by immunoelectrophoresis. The HCV RNA by RT-PCR was not performed.
A group of 235 anti-HCV negative subjects was tested as a control. The chisquare method was employed for the statistics evaluation.
Results: the presence of cryocrit was found in 291130 subjects (22.3%).
The cryoglobulins were identified as type 11 in 19/29 sera (65.5%) and type Ill
in 11/29 cases (37.9%). Only 4129 patients (13.7%) had symptoms (arthritis,
vasculitis, kidney failure, hipertension) high levels of circulating immunocomplexes and rheumatoid factor.

Conclusions: the

presence

of cryoprecipitate

was

found in 22.3% of cases

and showes a significant prevalence (p > 0.001) in patients anti-HCV+. The
cryoglobulins were not found in the sera of subjects anti-HCV negative of the
control group. The presence of the symptoms appear more rare and fewer
significant. On the contrary anti-HCV positiveness has been reported in 90%
of cases affected by mixed cryoglobulinemia.

Evaluation of Severity and Medical Management in
Acute Pancreatitis
M. Kitagawa, S. Naruse, Y. Nakae, T. Kanbe, H. leda, N. Izuka, T. Kondo,
T. Hayakawa. Department of Internal Medicine 11, Nagoya University School
of Medicine, Nagoya 466, Japan

The medical treatment of acute pancreatitis should be started without delay
and be arranged in accordance with the severity of pancreatitis. In this study,
we evaluated the prognostic signs to predict the severity and prognosis of
acute pancreatitis, based on clinical findings and laboratory data in relation
to mortality. Using the clinical criteria by Intractable Pancreatic Disease Research Group (IPDRG) in Japan (1990), 364 patients with acute pancreatitis
admitted to our department: and affiliated hospitals in 1984-1994 were evaluated. In our series, 74 patients were judged as severe pancreatitis. All 29
patients (39% of severe pancreatitis) who died were assessed as severe pancreatitis according to the IPDRG criteria. However, 5 died patients were not
regarded as severely ill by Ranson's and lmrie's criteria, which do not include
clinical findings. A mean age of death group (66 ± 18) was higher than that of
recovery group (52 ± 17). Among laboratory data, levels of LDH and base ex-

significantly different between both groups (LDH: recovery group
vs death group 933 ± 587 lU/L, BE: -2.4 ± 5.9 mEq/L vs
-9.6 ± 7.8 mEq/L). The mortality rate in severe pancreatitis was lower in patients who had appropriate treatment within 48 h after the onset of disease
(33%) than in those who did not (63%). The mortality rate was higher in patients who had surgical treatment within 7 days (63%) than in those after 8
cess were

626

±

514 IU/L

(31 %l. The dosage of protease inhibitors given within 48 h after the admission was larger in death group than in recovery group. The mortality rate
in 9 patients managed with peritoneal lavage and/or hemofiltration therapy
was 44%. In conclusion, we should assess the severity of acute pancreatitis
based on both clinical findings and laboratory data. In severe cases of the
pancreatitis, intensive care is absolutely necessary at the early stage of pancreatitis. Surgical treatments should be considered for later complications
such as infected necrotic foci.
days

Genotype
CPH
CAH mild
CAH mod
CAH sev
Cirrhosis
HCC

II
1
4

7
7
12
1
8
4

Ill
2
4
12
2

IV
1

V
1
3

2

Mix
1
2
3

Ind
1
3
5
4
2

Of the remaining biopsies not listed in the table 2 had normal tissue, 2 had
acute hepatitis, 4 had associated biliary disease and 8 had chronic hepatitis
not otherwise classified because of the poor quality of biopsy.
Conclusions: all the spectrum of liver disease is associated with HCV
viremia. The progression towards cirrhosis and HCC seems to be more frequently associated with genotype 11, but the evolution of mild lesions associated with others genotypes need to be evaluated in a prospective study. Liver
biopsy remains an essential tool for the management, diagnosis and grading
of HCV chronic hepatitis.

878 The Changes of Markers of Hepatic Fibrosis on
Interferon Treatment of Hepatitis C
I. Kawana 1 M. Tomiyama 1, R. Matuda 1, H. Tamura 1, H. Ebira 1,
T. Ushikubo 2, D. Takahasi 2, A. Moriya 2, M. lshii 2. 1 Second Department of
Internal Medicine of Yokohama Minamikyousai Hospital,. 2 Second
Department of Intemal Medicine of Yokohama City University Yokohama
Japan
Objectives: We investigated the changes of markers of hepatic fibrosis (procollagen Ill peptide (PIIIP) and type IV collagen 7S domain (IV7S)) on interferon
treatment for Hepatitis C, in relation to effects of treatment. Methods: Sixtyone patients (32 male, 29 female, mean age 51) with HCV-RNA positive and
anti-HCV positive were studied. We used recombinant interferon a 2b 600
or 1000 million unit per day. First 14 days injection was done everyday. After
end of that period treatment was continued for 26 weeks three times a week.
We checked HCV-RNA and markers of hepatic fibrosis one day before, end
of and six months after treatment, and HCV genotype and volume of HCV
before treatment. Results: HCV-RNA negative patients were 73% at end of
treatment, 38% six months after treatment. Most interferon effective genotype was type Ill, HCV-RNA negative patients were 75% at six months after
treatment. PIIIP mean concentration was 0.76 UlmI before, 0.61 U/mi at end
of, 0.64 U/mi six months after treatment. 1V7S mean concentration was 5.782
ng/ml before, 5.078 ng/ml at end of, 4.668 ng/ml six months after treatment.
In HCV-RNA negative at six months after treatment group, PIIIP six months
after treatment was significantly decrease compared with before treatment
(mean 0.52 vs 0.76 U/mI p < 0.01). In IV7S before treatment, that of HCVRNA positive at six months after treatment group were significantly higher
than that of negative group (mean 6.242 vs 5.231 ng/ml p < 0.05). Neither
PIIIP nor 1V7S had significant difference before treatment in HCV-RNA genotype and in volume of HCV. Conclusion: PIIIP is useful for estimating effects
of treatment. 1V7S is useful for predicting effects of treatment.

Octastatin (RC-160) - Continuous Infusion Therapy In
Patients with Carcinold Tumors - European Multicentre
Trial
B. Eriksson1, N.D.S. Bax2, M. Mignon3, R. Morant4, P Opolon5,
P Rougierl6, K.E. Oberg 1. 1 Department of Internal Medicine, University
Hospital, Uppsala, Sweden; 2 Department of Medicine and Pharmacology,
Royal Hallamshire Hospital, Sheffield, Sweden, 3 Gastroenterology Unit,
Hopital Bichat Paris: 4 Department of HematologylOncology, Kantonsspittal,
St Gallen, Paris,' Gastroenterology Unit, H6pital de la Sapetriere, Paris:
6 Gastroenterology Unit Institut Gustave Roussy, Villejuif
Somatostatin analogues have previously demonstrated beneficial value in
the treatment of patients with carcinoid tumors. In the present study a new
somatostatin analogue was administered as continuous subcutaneous infusions to look for antitumor effect.
Totally 25 patients, median age 67 years were included in the study. Pri-
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Forty-one patients were studied. After injection of 99mTc-GSA, hepatic uptake ratio (LHL15) and blood disappearance ratio (HH 15) were obtained from
the counts in the regions of interest on the heart and the liver. LHL15 divided
by HH15 (LHL/HH) was calculated. First we examined correlations between
LHL/HH and several conventional liver function tests, secondly we estimated
the correlation between LHL/HH and histological activity index (HAI) scores
proposed by Knodell et al comparing other liver function tests.
LHL/HH had negative correlations with hyaluronic acid (HA) (Rs = -0.632),
ZTT (Rs = 0.534), type IV collagen (IV-C) (Rs = -0.532) y-globulin (Rs =
-0.530) and ICG-R15 (Rs = -0.450). LHL/HH correlated with prothrombin
time (PT) (Rs = 0.504), albumin (Rs = 0.428) and so on. No significant correlation was observed between " biliary tract enzymes" and LHL/HH. Moreover, LHL/HH (Rs = -0.640) represented HAI scores accurately as ZTT (Rs =
0.733), IV-C (Rs = 0.701) and y-globulin (Rs = 0.650) did. HA (Rs = 0.629),
PT (Rs = -0.533) and ICG-R15 (Rs = 0.473) fell behind in this regard.
These results indicated that LHL/HH reflects histological changes of the
liver in patients with chronic hepatitis C as well as ZTT and IV-C and that
99mTc-GSA is clinically useful to evaluate severity of chronic hepatic dis-
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Premalignant Mucosal Changes In the Pelvic Pouch in
Patients with Ulcerative Colitis
D. Stahlberg, K. Gullberg, L. Liljeqvist, B. Veress, B. Tribukait, R. Lofberg.
Unit of Gastroenterology, Department of Surgery, Huddinge University
Hospital, Stockholm, Sweden

Total colectomy followed by formation of a pelvic pouch (PP) is an established
treatment for patients with ulcerative colitis (UC). Some UC-patients with a
PP develop atrophy in the PP-mucosa.
Aim: To determine if moderate and severe atrophy in the PP-mucosa is associated with subsequent development of dysplasia and/or DNA aneuploidy.
Patients: Eleven UC-patients (7 men) developed progressive, moderate to
severe atrophy in the PP The median age was 37 years (range 29-52), and
the median UC-duration before colectomy was 10 years (range 0.1-25). The
median duration of the PP in function was 9 years (4-12). Proctocolectomy
was performed due to colorectal dysplasia in 5 patients, chronic continuous
symptoms in 4, and due to severe, intractable activity in 2 patients. Five patients had relapsing acute attacks of pouchitis and 3 patients had chronic
continuous pouchitis symptoms requiring long-term metronidazole therapy.
Methods: The patients were examined with a flexible video endoscope
and biopsies were taken from 5 locations (the afferent small intestine, upper
portion of the pouch, mid portion (2 biopsies), and lower portion of the pouch.
From each location 1-2 biopsies were taken for histological assessment of
dysplasia and 1-2 biopsies were taken for flow cytometric DNA-analyses.
Results: Dysplasia was found in 4 patients: 2 patients had low-grade dysplasia (LGD) in one location, one patient had LGD in 3 locations, and another
had LGD in one location and indefinite changes, probably positive for dysplasia in two locations. In two patients having LGD concomitant DNA-aneuploidy
was found. Furthermore, one patient without dysplasia had DNA-aneuploidy
in the pouch as well as in the afferent small intestine. In three of the five patients with dysplasia and/or aneuploidy colectomy had been performed due
to dysplasia in the colon.
Conclusion: UC-patients developing moderate or severe atrophy in the PP
may also have a potential for malignant transformation of the PP-mucosa.
These patients should therefore be identified and closely monitored with endoscopy and biopsy sampling.

Cell Kinetic Study on the Process of the Gastric Ulcer
Healing in Patients Treated with Lansoprazole
J. Arisumi, K. Sato, C. Kato, J. Toyama, K. Kakuta, S. Orii, A. Kano, S. Sato.
First Department of Internal Medicine, lwate Medical University, School of

Medicine, Morioka, Japan
Purpose: In order to investigate the healing process of the gastric ulcer
treated with lansoprazole (one of proton pump inhibitor), we studied gastric mucosa of the ulcer margine from the viewpoint of cell kinetics. Objects:
Twenty eight patients with gastric ulcer were studied. Methods: The patients
were medicated with 30 mg of lansoprazole a day for 8 weeks. Endoscopic
examinations were performed before medication and 4 and 8 weeks after.
Endoscopical stagings of gastric ulcer were evaluate following Sakita and
Miwa's classification. Two bioptic specimens were taken from ulcer margine
and one from opposite side of the ulcer. These specimens were conducted
immediately with labeling work using Bromodeoxy-uridine, and then were
stained by peroxydase-anti-peroxydase method. Labeling index (LI) was calculated as the rate of positive nuclei in

1000 nuclei.

Results:

11)

atic steatosis
Nonalcoholic (43%)
53
43
13
63
69
70
23

Alcoholic (46%)
12.5
50
6
34
63

Sex (%female)
Age (mean, yr)
Diabetes (%)
Obesity (%)
Hyperlipidaemia (%)
ALT (c2 x normal)
GGT (c2 x normal)
Liver Histology (%)
inflammatory infiltrate
fibrosis
cirrhosis

50
59

53
47
0

56
47

12.5

Conclusions: 1. Although this study confirms the association of steatosis
with alcohol, obesity, diabetes mellitus and hyperlipidaemia and the association of nonalcoholic steatosis with female gender, obesity and diabetes, in
8 (26.6%) patients histological changes weren't explained. 2. The biochemical characteristics were similar with only GGT levels being higher in the alcoholics. 3. Histology confirms that nonalcoholics can develop liver disease
identical to that of alcoholic liver disease but cirrhosis was not present in the
former.

889 Acute Drug-induced Liver Injury
I. Pedroto, R. Teixeira, S. Barrias, J. Areias, A. Mascarenhas Saraiva. Dept. of
Gastroenterology, Hospital Geral de St. Ant6nio, Oporto, Portugal
Introduction: Toxic responses of the liver are not uncommon, and hepatic
drug reactions may mimic almost any kind of liver disease. So, early recognition of hepatic drug reactions is very important.
Aim: To analyse all cases of acute drug-induced liver injury observed during the last 5 years.
Patients and methods: Between January 1990 and December 1994, 12
(63%) out of 19 cases of acute drug-induced liver injury, histologically proven,
were analysed concerning age, sex, aetiological associations, biochemical
parameters, histology and course of liver disease. Seven (37%) cases with insufficient clinical data were excluded. Acute hepatotoxicity (elevation of liver
tests for less than 3 months and above twice the upper limit of normal) was
defined as hepatocellular necrosis when R > 5, cholestatic when R < 2 and
as mixed when 2 < R > 5 (R = ALT/alkaline phosphatase). All other causes
of liver injury were excluded. After considering a drug-induced etiology, all
drugs potential offending were discontinued.
Results:
Sex Age Drug

Time2 ALT'

21

Nixatidine
Diclofenac
Ketokonazol

68

Diclofenac1

14

56
46
21
52

Flucloxacilin
Piritinol

7
35
30
20

M
F
F
M
F
F
F
M

59
40

F
M
F
F

56
61
31
28

Piritinol
Rifampicin +

30

15
21

Total*
bilirrubin
6
7
2 40
15 18
14
12
1.7 20
10 30
11
25
10 25

Protrom- Liver Histol- Time of
bin time injury3 ogy4 normalization
%
of livertests
C
S + C 45
90
C
C+
95
35
H
C+
55
45
H
C+
85
90
C
C
90
60
C
M
56
85
M
C + I 85
90
C
M
Death
25

6
7
11
4

95
80
95
95

Isoniazid

LI of normal

15.9 ± 9.4% in active stage, 14.8 ± 7.5% in healing stage and
18.1 ± 8.6% in scaring stage. 2) Ll of marginal mucosa were 18.6 ± 7.4%,
12.9 ± 3.8% and 19.5 ± 6.9% respectively. 3) Dividing the scaring stage into
two stages, the Ll of S1 (scar with redness) and S2 (scar without redness)
were 21.4 i 7.6% and 16.7 ± 6.5% respectively. Conclusion: Endoscopic
scaring stage with redness looks like an incomplete recovery from the viewpoint of cell kinetics in gastric ulcer patients treated with lansoprazole.
mucosa were

Hepatic Steatosis

8

I. Pedroto, J. Areias, R. Teixeira, R. Silva, P Lago, A. Mascarenhas Saraiva.
Gastroenterology Dept., Hospital Geral de St. Antonio, Oporto, Portugal
Introduction: Hepatic steatosis is a common liver biopsy finding. Based on
histology alone, alcoholic and nonalcoholic patients are often indistinguishable and the natural history of the latter remains understood.
Aim: To study the clinical associations of steatosis.
Materials and methods: Between January 1991 and December 1994,
steatosis was present in 89 (11.5%) of the 776 liver biopsy specimens. Cases
with insufficient clinical data were excluded leaving a total of 69 (77.5%) cases
for analysis. Steatosis was considered to be not alcoholic if a history of alcohol consumption had been unequivocally and repeatedly denied by the patient. Obesity was defined according to the body mass index; diabetes as a
fasting blood glucose exceeding 140 mg/dl and/or a history of insulin or oral
hypoglicemic therapy and hyperlipidaemia when fasting serum cholesterol
was >200 mg/dl and/or trygliceride was >150 mg/dl. Hepatitis C virus was
serologically excluded in all patients as all other causes of liver disease. Medications were documented. Serum liver tests (ALT, AIT, GGT, albumin, total
bilirrubin and total protein levels) and iron kinetics were obtained. The following histological features were assessed for each case: a) fat; b) inflammatory
infiltrate; c) fibrosis.
Results:
Table 1: Demographic, biological and histological characteristics of 69 patients with hep-

Glibenclamide 60

Amiodarona
Nimesulide
Cotrimoxazol

1 Immunoallergic hepatitis;

15
15
6

6
5
3
5

H
H
H
C

S +1

C

30
20
20
15

'Increase

the
2From beginning of liver administration (days);
Hepatocellular; C: Cholestatic; M: Mixed; 4S = Steatosis; =

upper limit of normal; 3H:
Inflammation; C = Cholestasis;

5Days
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mary tumor located in the midgut region in the majority of the patients and
26 of the patients presented liver metastases, U-5-HIAA median 616 ,mol/24
hrs, chromogranin A median 25 000 ,igA.
Octastatin (RC-160) was administered s.c. via disposable minipumps giving a dose of 1.5 mg/day for 3 months, increasing up to 3 mg/day for another
3 months, total treatment period 6 months.
Results and clinical responses: 19% of the patients showed complete disappearance of tumor related clinical symptoms whereas 43% showed significant amelioloration.
Biochemical responses: One patient showed a complete normalization of
urinary 5-HIAA, whereas 20% showed significant reduction (<50%) and 66%
stabilization.
Tumorsize: One patient showed significant tumor reduction, whereas 19
patients (76%) had no change and, 20% had significant tumor progression.
Chromogranin A + B levels decreased significantly for the whole group in the
3 month period (p = 0.042).
The treatment was well tolerated, minimal adverse events were pain at
injection site and 3 patients developed gall stones.
In summary the new somatostatin analogue Octastatin demonstrates significant clinical and biochemical effects in patients with carcinoid tumors. Despite giving the drug as continuous infusions no significant increase in the
number of tumor responses was encountered.
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Spermine Inhibits Gastrointestinal Motor Activity and
Induces Emesis
R. Hada 1, Y Sugiyama 1, K. Nakano 1, H. Kobori 2, N. Wajima 2, M. Sugai2,
M. Endoh2, Y. Mikami2, D. Seito2, M. Konn2. 1 HirosakiUniversitySchool

of Allied Medical Sciences, Hirosaki, Japan; 2 School of Medicine
Department of SurgeryII, Hirosaki, Japan
Background and Aim: Spermine, one of polyamines ubiquitously occurring
in living tissues, has been reported to be increased in the serum of cancerbearing patients under a heavy anti-cancer chemotherapy. As these patients
often have significant gastrointestinal morbidity (nausea, vomiting and diarrhea), we investigated the effect of spermine on GI motility in-vitro and in-vivo
experiments.
Methods.. [1] In-vitro effects of spermine(t9 x 10 .4; M) on spontaneous
isornetric contractions of longitudinal ileal stripsfrom maleSprague-Dawley
rats were examined in a tissue-bath containing a physiological solution with
1.25 mM Ca2+. (2] In-vivo effects of spermine on GI motility were examined
in conscious dogs implanted with gastric and small intestinal strain gauges.
Intravenous dosages of spermine (30 t 60 gmollkg/h) was given in either
digestive or interdigestive state.
Results:l1] In-vitro effects of spermine - Spontaneous phasic contractions of the rat ileal strips were markedly inhibited (50% inhibition) by 3 x
10.4 M spermine. The inhibition was totally reversed with 3.5 mMM Ca2+.
The presence of 6 x 10-6 M tetrodotoxine or 1 x 10-5 M propranorol produced no effect on the inhibitory effect of spermine. [2] In-vivo effects of spermine - When administered during the digestive state, 30 gmoIlkg/h spermine had a minimal inhibitory effect on the contractility of the stomach and
intestine, while it induced at the jejunum strong contractions which mimicked
the phase lIl activity and propagated aborally. A dosage of 60,umol/kg/h produced a marked suppression of the gastric and duodenal motor activity followed by repeated vomiting. Before the emesis, a phase Ill-like contraction
appeared at the jejunum and propagated to the ileum. When administered
during the interdigestive state, it evoked repeated emesis, but the cycling
pattern of migrating motor complex was not essentially disturbed.
Conclusion: Spermine might be involved in the etiology of GI symptoms
seen in cancer-bearing patients under a heavy anti-cancer regimen. To increase of the serum Ca2+ level might be effective to the symptoms.
Supported by Grant-IN-Aid for Scientific Research #11101, Japanese Ministry of Education.

of direct cancer relatives). During this period results of routine colonoscopy
and further courses of 239 symptomatic patients with HNPCC features (mean
age 59) were recorded. Results: In the first group initial colonoscopy revealed
cancer in 16.2% and adenomas in 32.1%, in the second group cancer in 61%
(8% multicentric) and adenomas in 30% (villous structures twice as frequent).
78% of the cancers and 73% of the adenomas were in the right colon in the
first group; 58% and 52% in the second group. Surgery was palliative in 22%
of the second and in no case of the first group. The cancers were Dukes A
or B in 8296 andC in 18% in the first and A or B in 67%, C in 18% andD in
15% in the second group. All of the screened and 65% of the symptomatic
group had 5 year survival. During colonoscopic surveillance 6 more cancers
in initially negative cases (Dukes A or B) were found in the first group. Conclusions: Until modern techniques are available a profound family history is
the key to detect HNPCC. Colonoscopic screening in these subjects prior to
symptoms is fullyjustified to achieve an early diagnosis.

i8941

Polyamine Transport Into Rabbit Enterocyte Basolateral
Membrane Vesicles

J. Stein, V. Milovic, R. Gerhard, W.F Caspary. Division of Gastroenterology,
2nd Medical Department, J. W-Goethe University, Frankfurt, M
Isolated basolateral membrane vesicles (BLM) of the rabbit enterocyte were
used to investigate polyamine transport across the basolateral side of intestinal epithelial cells. Vesicles were characterized in terms both purity
and orientation. Marker-enzyme assays showed a 12-fold enrichment of
ouabain-sensitive Na+/K+-ATPase, a basolateral-membrane marker. The use
of immunoblotting techniques further confirms the absence of brush-bordermembrane contamination. The orientation BLM vesicles was shown to be
predominantly inside out on the determination by two independent criteria.
The uptake of spermidine and spermine into basolateral membrane vesicles
was rapid within the first minute, reaching approximately 30% of equilibrium values; within the first five minutes about 60% of the equilibrium uptake was achieved. However, osmoplots showed binding to the membrane
of about 60% and 35% for spermidine and spermine. There was no evidence
for sodium cotransport. At a pH of 7.5 the degree of polyamine uptake was
significantly higher than at a pH of 6.5, indicating that polyamines are transported across the basolateral membrane of the enterocyte under pH conditions at which they are fully charged. Analysis of polyamine uptake over
increasing concentrations of unlabeled polyamines showed saturable kinetics, with Km values of 32.26 and 20.83 ,gM and Vm of 424 and 278 pmol/mg
protein per min for spermidine and spermine, respectively. Polyamine uptake
was inhibited by di-, tri and tetracations. Transport of putrescine was not inhibited by spermidine and spermine, although spermidine and spermine inhibited the uptake of each other in a competitive manner. These results imply
a saturable polyamine transport system does exist on the basolateral side of
the enterocyte.

891 j Management of Cancer Surveillance in Ulcerative Colitis
M. Jablonska, A. Chlumska. IVth Medical Clinic, Charles University, Prague,
Czech
The recognition of a higher cancer risk in universal or extensive ulcerative colitis (U.C.) of long duration has stimulated a concept of colonoscopic surveillance to minimise it; however, this concept has given some disappointing results. The aim of this study was to evaluate individually modified surveillance
compared with a routine approach. Methods: 189 patients with U.C. entered
surveillance starting 7-8 years after the initial attack with total colonoscopy
and then based on a careful clinical follow-up with periodic colonoscopies
and multiple biopsies about one in two years after more than 10 and once a
year after more than 15 years, with individual variations and sigmoidoscopy
in longer intervals. In another group of 130 patients with U.C. without surveillance extent and duration and the routine diagnosis of colorectal cancer were
recorded. Results: 9 cases of cancer (4.7%) were detected in the surveillance
group, all with universal or extensive colitis (6.2% out of 129) and after 10-28
years (9.8% out of 92). All had dysplasia of various types occurring also in
34% of the cases without cancer after more than 40 years. In the other group
cancer was found in 3.1%, all in extensive colitis (4.5% out of 88) and after
more than 10 years (4.8% out of 62). The cancers were 4 Dukes A, 4 B and
1 C in the first and 1 B and 3 C in the second group. Conclusions: A mode
of cancer surveillance in U.C. acceptable for wider clinical use seems to be
justified; a good clinical follow-up with individually adjusted colonoscopies
might be helpful (until modern techniques are clinically available).

Colonoscopic Detection of Cancer in Presymptomatic
and Symptomatic Hereditary Non-polyposis Cancer
Syndrome (HNPCC)
M. Jablonska, L. ReznikovA. IVth Medical Clinic, Charles University, Prague,

i
895 IEndoglin is Expressed Universally in Gastric
Carcinomas In Contrast to the Selective Expression of
TFG-fi Type I and Type 11 Receptors

Shimanuki, S. Yamada, M. Miyata.
Omiya Medical Center of Jichi Medical School, Saitama, Japan
T. Kai, F Taketazu, M. Kawakami, K.

Endoglin is a membrane protein with the capability to bind transforming
growth factor-fs (TGF-fis) which is considered as a substitute for TGF-fi type
Ill receptor, especially in endothelial cells. However, its role in carcinomas
has not been clearly understood. In order to clarify its role, we immunohistochemically examined the expression of three distinct TGF-, receptors, endoglin and TGF-,B type (TGF-fiRI) and type 11 receptor (TGF-fRII) with specific
antibodies that had been kindly donated by Dr. K. Miyazono (Ludwig Institute for Cancer Research). Sixteen cases of gastric carcinoma (8 intestinal
type and 8 diffuse type), and two gastric cancer cell lines, KATO Ill and MKN28, established from signet-ring cell carcinoma and well differentiated adenocarcinoma, respectively, were examined. In clinical cases, the frequency
of expression of endoglin, TGF-PRI, and TGF-PRII was 81%, 63%, and 63%,
respectively. Both cell lines expressed endoglin, however TGF-fiRl and TGFBRII were expressed only in KATO Ill. In summary, endoglin was universally
expressed in gastric carcinomas, while TGF-fRI and TGF-PRII were less frequently expressed in intestinal type of gastric carcinomas. These results suggest that endoglin may play an important role in signal transduction of TGF-fis
when TGF-fis exert its activity in tumor cells which do not express
and TGF-fRII.

TGF-fRI

8

Czech Republic
The identification of HNPCC (Lynch syndromes) offers a way of early detection of colorectal cancer (CRC). The aim of this study was to compare results
of colonoscopic screening of presymptomatic subjects with features of HNPCC with these of symptomatic ones presenting with them. Methods: 339
asymptomatic subjects (mean age 47) with HNPCC characteristics entered
colonoscopic surveillance (12 years) including initial total colonoscopy, repeated in intervals adjusted to the individual degree of suspicion (number

E Transepithelial Transport of Short Chain Fatty Acids and
8961
their Metabolism in Pig Hindgut
J. Stein, B.

Schroder, G. Breves. Department of Vetenerary Physiology

JLU-University Gief3en, Germany; II. Medical Department J. W-Goethe
University of Frankfurt/Main, Germany

In vitro experiments in Ussing chambers were performed in order to study the
transport as well as the intraepithelial metabolism of short chain fatty acids
in the caecum, proximal and distal colon. Stripped epithelial tissues were incubated in isotonic buffer solutions. SCFAs were only present in the mucosal
solutions at a concentration of 60 mI/L consisting of 60% acetate, 25% propi-

Gut: first published as 10.1136/gut.37.Suppl_2_Pt_2.A61 on 1 January 1995. Downloaded from http://gut.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

Conclusions: (1) Usually, acute hepatocellular necrosis clinically resembles viral disease; (2) Drug-induced hepatitis associated with overt jaundice
may be fatal; (3) Cholestasis can persist for long periods of time. (4) Early
recognition of hepatic drug reactions remains a clinical challenge.
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onate and 15% butyrate at the beginning of each flux rate measurement. For

Mast Cells are Involved in the Disruption of Intestinal
Barrier Function in Experimental Colitis

98

J. Stein, J. Ries, K.E. Barrett. Dept. of Medicine, University of Califomia, San

Diego
Background/Aim: Various immune cells and mediators have been suggested
to play crucial roles in alterations of intestinal barrier function and water absorption occurring in inflammatory bowel disease. The objective of this study
was to determine whether mast cells (MC) may contribute to mucosal barrier dysfunction in experimental colitis. Methods: Colitis was induced in male
Sprague Dawley rats with intracolonic trinitrobenzene sulfonic acid (TNBS, 30
mg) in 50% ethanol. Controls were saline-treated. In vivo loop perfusion was
used to assess colonic water flux (AI/cm/h) and lumen to blood 51 Cr-EDTA
clearance (% adminstered dose) 4 h, 12 h, 2, 4 and 7 days after TNBS administration. Myeloperoxidase (MPO) was used as an index of granulocyte influx.
A role for MC was investigated with the mast cell stabilizer doxantrazole (Dox:
5 mg i.p.) as a single dose 2 hrs before TNBS. Some rats were treated with
dexamethasone (Dex: 1 mg i.p.) 24 h prior to the induction of colitis. Dex
was a positive antiinflammatory control; it also depletes mucosal MC. Data
± SEM for 4-6 rats in each group. Results: TNBS or its vehicle
resulted in a marked alteration in water absorption (0.82 ± 0.12 Aul/cm/h) and
permeability (4.68 1.12%) at 4 h after administration compared to controls
(154 32 Al/cm/h; 0.064 + 0.012%). Neither Dex nor Dox was able to attenuate these early changes, likely reduced by the ethanol vehicle. At later
times, TNBS, but not its vehicle, also increased 51 Cr-EDTA permeability and
decreased water absorption; both effects were significantly attenuated by
Dox and Dex (table). Dex and Dox also significantly (p < 0.05) attenuated
TNBS-induced MPO accumulation. Levels at 4 days were 12.9 ± 1.5 (TNBS);
5.3 ± 1.4 (Dex) and 6.3 ± 1.2 (Dox) U/mg tissue. In conclusion these data
suggest that MC play an important role in alterating mucosal barrier function
in colitis.

are means

Cr-EDTA clearance l%l
TNBS + Dex
TNBS
alone
12 h 1.34 ± 0.24 0.88 ± 0.19'
2 d 0.86 ± 0.20 0.42 ± 0.09*
4d 0.56 ± 0.18 0.32 ± 0.07*
7 d 0.48 ± 0.13 0.18 ± 0.05'
51

'p

<

0.05

or

Water absorption (Aul/cm/h)
TNBS + Dex TNBS + Dox
TNBS + Dox TNBS
alone

0.92
0.46
0.31
0.21

0.38
0.08*
± 0.07*
± 0.07*

±

±

± 0.13 2.24 ± 0.68*
2.80 ± 0.88*
24.1 ± 1.72 64.2 ± 10.3* 58.7 ± 10.8*
56.4 ± 11.1 98.1 ± 12.2* 93.6 ± 13.2*
87.6 ± 10.2 124 ± 18.1V
134 ± 18.9'

0.62

better compared to TNBS alone

[ IMastoparan Regulates Permeability in Intestinal Cell
Lines Via Apical Chloride Conductances
R. Gerhard, A.J. Ries, S. Zeuzem, W.F. Caspary, J. Stein.

II.

Medical

Department, J. W Goethe University, Frankfurt/Main, Germany
The ability of Mastoparan, a teradecapeptide purified from wasp venom,
to activate both heterotrimeric G-proteins and monomeric small molecular
weight (smw) G-proteins of the rho subfamily (rho, rac) was exploited, to investigate the possible role(s) of G-proteins in regulation of epithelial peracellular permeability. The human colonic epithelial cell lines T84 and Caco-2 were
used for all studies. Methods. Cells were grown with DMEM/H1 2 media supplemented with 5% neonatal calf serum, 100 Ag/mI streptomycin and 100
U/mI penicillin. Confluent monolayers were subcultured with 0.025% trypsin
onto collagen-coated permeable supports. For experiments, cell monolayers were mounted in Ussing chambers. After stabilization

of electrical pa-

rameters monolayers were stimulated with 10, 20 and 50 gM Mastoparan.
The interaction of mastoparan with smw-G-proteins rho/rac was investigated
by ATP-ribosylation of rho by Clostridium botulinum exoenzyme C3. Results:
Apical, but not basolateral, addition of mastoparan (10, 20 and 50 AM) increased lsc and decreased transepithelial resistance 7, 10 and 12 fold. Both
asc and transepithial resistance were revered by Cl--free medium or and pertussis toxine (12 h; 14 ng/ml). In contrast mastoparan had no effect on 1sc

and transepithelial resistance in Caco-2 cells. Stimulation with mastoparan inhibited ribosylation of a cytosolic rho protein, but not membrane-associated
proteins (apical, basolateral) in both cell lines. Conclusion: We found that
mastoparan activated chloride conductances in apical membranes of T84
cells through pathways depending on heterotrimeric G-proteins, and that activation of these ionic conductances was linked to changes in the paracellular
permeability. Alteration of the transepithelial resistance by mastoparan does
not require rho-proteins. Rho proteins, associated to the apical membrane,
remained unaffected, when ribosylated with C3-transferase after stimulation
with mastoparan.

9011Sensitization
Due to Aspergillus-Derived Enzymes and
E
Papain in Patients with Crohn's Disease

R. Wiewrodt, J. Stein, A. Kuhn, W.F. Caspary, R. BuhI. 2nd Medical
Department, J. W Goethe.-University, Frankfurt/Main, Germany
Background/Aim: It has been claimed that food sensitivities occur often in
Crohn's disease and that exclusion of foodstuffs with elemental diet prolongs
remission. The objective of this study was to compare the occurrence of sensitizations due to enzymes used in the food industry in patients with Crohn's
disease in remission (CD: n = 9, CDAI < 150) with atopics (A; n = 9) and
healthy nonatopics (NA; n = 9). Methods: Skin prick tests (SPT) were performed with 14 allergen groups and a total of 71 allergens (pollen, plants;
flour; animal dander; foods; house dust mites; papain; a-amylase etc.) Skin
tests to aspergillus derived enzymes (cellulase, amyloglycosidase, hemicellulose, pectinase, protease) were performed using a 10 mg/mI solution in
0.9% NaCI. Wheal with diameters >2 mm were considered positive, and were
quantitated. A sensitization index (SI) was calculated for each allergen based
on the mean wheal size relative to a histamine control test performed in the
same subject, and expressed as histamine equivalents. Results: All subject
groups had comparable responses to histamme (NA = 3.5 mm, A = 3.44
mm, CD = 3.52 mm). The results for SI with selected allergens are shown
below. Statistical significance was assessed between responses in A and CD
subjects.
SI
Pollen
Asp. enzyme
Papain
All allergens

NA
0.074
0.000
0.000
0.28

A
1.186
0.014
0.111
0.249

CD
0.617
0.063
0.340
0.151

p < 0.005
p < 0.05
ns

ns

SI for A and CD were not significantly different for all other allergen groups.
CD had increased sensitivity to aspergillus-derived enzymes and papain than
NA and A. CD was also associated with an increase in sensitization to pollen
compared with NA, though this did not achieve the level of A. In A, sensitization due to a-amylase could be detected, whereas in CD they could
be demonstrated to all aspergillus-derived enzymes. Although the SI for aspergillus derived enzymes (and papain) is low, it is significantly higher Crohn's
disease than in atopics. Conclusion: Our data give evidence that sensitization
to these enzymes may contribute as a etiopathological factor in CD

904

AIF4 Sensitive G-Proteins Regulate Transport and

Barrier Functions of Te4 Cells via Different Pathways

J. Ries, J. Stein, A. Traynor-Kaplan, K.E. Barrett. Dept. Medicine, University
of California, School of Medicine, San Diego
G-proteins are involved in many signal transduction pathways. The ability of
aluminum fluoride (AlF4) to activate G-proteins by mimicking the y-phosphate
group of GTP was exploited, to investigate the possible role(s) of G-proteins
in epithelial function. The human colonic epithelial cell line, T84, was used
for all studies. Methods: Cells were grown with DMEM/H12 media supplemented with 5% neonatal calf serum, 100 ,tg/ml streptomycin and 100 UlmI
penicillin. Confluent monolayers were subcultured with 0.025% trypsin onto
collagen-coated permeable supports. For experiments, cell monolayers were
mounted in Ussing chambers. After stabilization of electrical parameters, 5
mM NaF + 10 AM AICI3 were added to generate AlF4. Cells were preincubated with pertussis toxin (14 nglml) for 12 h, or the intracellular Ca2+ chelator
Bapta (0.25 mM) for 45 min. 200 ,AM deferoxamine, a heavy metal chelator,
was added 10 min before NaF Short circuit current (Isc) and potential difference were measured. Transepithelial resistance was calculated using Ohms
law. Chloride secretion was assessed as changes in lsc. Intracellular cAMP
was determined in cell extracts via a commercial ELISA. All values are means
± SEM for n experiments, and were measured 20 min after addition of NaF
Resistances are given as fractions of the starting resistance. Results: Basolateral, but not apical, addition of AIF4 increased lsc (2.6 ± 0.5 vs. 13.5 ±
2.4, p < 0.05) and decreased resistance (1.03 ± 0.030 vs. 70 ± 0.03, p <
0.05). Both effects were reversed by pertussis toxin and deferoxamine. The
effect on 'Sc. but not resistance, was reversed by Bapta and chloride-free
medium. Neither action of AIF4 was altered by staurosporine (0.1 AM, n =
6), brefeldin A (10 AM, n = 6), charybdotoxin (50 AM, n = 4) or a phospholipase C Inhibitor U-73122 (10 AM, n = 4). AlF4 also had no effect on cAMP
levels relative, compared with VIP added as a positive control (14.5 ± 1.1;
AIF4 16.1 ± 1.3; VIP 79.7 ± 1.1 pmollmg protein; n = 4). Discussion: We
conclude that A1F4-sensitive G-proteins can regulate the transport and barrier function of intestinal epithelial cells. The regulation of the two function

Gut: first published as 10.1136/gut.37.Suppl_2_Pt_2.A61 on 1 January 1995. Downloaded from http://gut.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

osmotic reasons SCFAs were completely replaced by gluconate in serosal
buffer solutions. The tissues were incubated under short-circuit current conditions for 1 h. In addition, with epithelia from the proximal colon flux rate
measurements were also performed after setting the transepithelial potential difference (PD) to 25 mV with the serosa being positive. At the end of
each 1 h-flux period samples were taken from mucosal and serosal solutions
for HPLC analysis of SCFA-metabolism. SCFA transport and rate of intraepithelial metabolism were calculated from serosal uptake and serosal release
during the experimental periods. In the presence of a 2 cm2 serosal tissue
area mucosal SCFA uptake ranged between 53 and 75 Amol with no change
of molar SCFA proportions irrespective of hindgut segment. Voltage clamp
conditions did not influence mucosal SCFA uptake indicating the presence of
electroneutral transport. Serosal SCFA release ranged between 105 and 126
Amol thus exceeding mucosal loss. In serosal solutions molar butyrate proportions were significantly lower in comparison with mucosal solutions. This
was accompanied by slight increases of molar acetate proportions indicating
intraepithelial butyrate cleavage. The net SCFA gain might have been due to
an additional SCFA release from the epithelial tissues within the experimental
period which had still been present from the in vivo situation.
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Superoxide Radicals and Hydrogen Peroxide Increase
the Permeability of Caco-2 Cells

J. Ries, B. Gebhardt, Anja Schmitt, W.F. Caspary, J. Stein. Dept. of

Medicine, J. W Goethe University, Frankfurt/Main, Germany
Increased free radical production in the intestine is associated with many
pathological conditions such as shock, ischemia or chronic inflammatory
bowl disease. These conditions are also associated with increased permeability and mucosal dysfunction. Thus, the aim of this study was to investigate
whether various oxygen-derived free radicals were able to alter the intestinal barrier. Methods: Caco-2 cells were grown in DMEM supplemented with
10% fetal calf serum, 100 1£g/ml streptomycin and 100 U/mI penicillin. For
permeability studies, cells were subcultured with 0.025% trypsin and seeded
at a concentration of 400 000 cells/cm2 on collagen-coated permeable supports. After 14 days, cells were mounted in Ussing chambers. As permeability
marker, fluorescein isothiocyanate (FITC)-labelled dextran, with a molecular
weight of 4 400 D, was added apically at a concentration of 0.2 mg/mI. The
concentration of the marker in the apical or basolateral bath was measured
using a fluorescence spectrophotometer. Xanthine and/or xanthine oxidase at
various concentrations were used to generate superoxide radicals. Data are
expressed as FITC-dextran basolateral concentration as percent of the apical side concentration. Results are given as means for 4 experiments ±SEM.
Results: FITC-dextran progressively accumulated in the basolateral reservoir
even under control conditions. Xanthine alone had no significant effect on
transepithelial permeability. The addition of xanthine oxidase (XO) led to an
increase in permeabilisation, and addition of xanthine further potentiated this
effect. Hydrogen peroxide also increased FITC-dextran permeability, but to a
lesser extend than xanthine oxidase and xanthine (table). Conclusion: Superoxide radicals and hydrogen peroxide led to an dependent increase in permeability of Caco-2 cells. The increase is higher after xanthine/xanthine oxidase
application than after hydrogen peroxide.
120 min
0.002 ± 0.002
0.001 ± 0.001
0.036 ± 0.007*
0.027 ± 0.015
0.012 ± 0.012
0.119 ± 0.052'

180 min
0.021 ± 0.007
0.006 ± 0.006
0.074 ± 0.016*
0.081 ± 0.044
0.048 ± 0.017
0.339 ± 0.129*

Control
Xanthine 1 mM
Xanthine oxidase 0.02 U
0.02 U + Xanthine 1 mM
0.2 U
0.2 U + Xanthine 1 mM
Hydrogen peroxide
0.164 ± 0.015'
0.05 mM
0.093 ± 0.0111
0.1 mM
0.135 ± 0.029'
0.236 ± 0.060*
'p < 0.05 or better vs. control at same time point.

240 min
0.057 ± 0.012
0.032 ± 0.013
0.115 ± 0.007'
0.141 ± 0.077
0.206 ± 0.091'
0.908 ± 0.330'

0.228 ± 0.026'
0.374 ± 0.094'

Nasoenteral Ntrition for HIV Associated Wasting Promise and Outcome
A. Schulte-Bockholt, A. Schwenk, A. Friedel, M. Schrappe, B. Lembcke.
Division of Gastroenterology, Department of Medicine, Universities Frankfurt

Cologne, Germany
The role of nasoenteral nutrition (NEN) in the treatment of the HIV associated
Wasting Syndrom is unclear, up to now only 4 case reports (each involving
one patient) have been published as abstracts. The purpose of this study
was to evaluate acceptance, outcome and management strategies for enteral nutrition intervention in malnourished Aids patients. Methods: 89 Aids
patients (CDC stage C) with weight loss > 5% of their usual body weight
underwent a medical work up for treatable disease and an intensified nutritional counseling. 23 Patients had no acute treatable opportunistic infection,
tumor or contraindication for enteral feeding and were offered NEN support.
12 patients declined N EN, 2 other patients did not finish the study due to cosmetic acceptance and compliance reasons. 9 Patients completed the 5 week
NEN study. 2000 kcal/d of a polymeric diet were given via a pump through a
CH 8. polyurethan naso-gastric or duodenal feeding tube. Recently initiated
AZT/DDI therapy was an exclusion criterium. Results: Mean weight at the begin of the study was 52.4 ± 7.0 kg(SD) and increased 2.4 ± 2.6 kg(SD) (P
= 0.012) to 54.8 ± 8.1 kg after 5 weeks NEN. Mean Body Cell Mass (BCM,
measured by BIA) increased significantly 0.9 ± 0.9 kg (SD) (P = 0.033) from
20.5 ± 2.4 kg to 21.4 ± 2.8 kg;. One of the 9 patients who lost 1.8 kg, was
reevaluated and had CMV infection. After starting CMV therapy he gained 5
kg after NEN was restarted. Albumin, Transferrin, Cholinesterase tended to
be higher after NEN, but this was not significant; CD 4 count and p24 Ag were
unchanged. No NEN induced complications were seen. Conclusions: For patients not gaining weight with nutritional counseling (step 1), enteral nutrition
(step 2) is indicated before initiation of more costly and risky parenteral nutrition (step 3). NEN is a less invasive and alternative procedure to PEG. NEN
increased weight and BCM in all patients not having an active opportunistic
infection. NEN was tolerated well, still all 4/9 patients who asked for continued nutritional support opted for PEG (due to psychosocial reasons) when

offered as an alternative to NEN after completion of the study. We therefore
recommend NEN in the initial phase of enteral nutrition therapy, to evaluate
if enteral therapy is effective, or if contraindications to PEG exists. For long
term use of enteral nutrition a PEG is preferred by patients despite being an
invasive procedure.

907 Detection of Interferon-Gamma (IF-Gamma) in Mucosal
Biopsies of Crohn's Disease by RT-PCR
C.F. Dietricn, V. Rohde 1, W. Glienke 1, S. Berger 1, W.R. Caspary,
H.J. Stutte 1. 2nd Medical Department, Division of Gastroentero/ogy,
2 Department of Pathology, J. W Goethe Universitat Frankfurt, Germany
Purpose of the study: There are still conflicting results in the role of T-cell
mediated immune response in Crohn's disease. Based on the cytokine expression it is possible to estimate the degree of T-cell- activation in inflamed
intestinal mucosa. The aim of the present study is to detect locally expressed
cytokine mRNA levels of Interleucin 2 (IL-2) and IF-gamma in the intestinal mucosa of patients with Crohn's disease. Methods: RNA was isolated from the
mucosal biopsies obtained by colonoscopy of 20 patients with Crohn's disease and 6 control patients. After reverse transcription-PCR (RT-PCR) results
were visualized by agarose gel electrophoresis and confirmed by southern
blot hybridization. The clinical activity was assessed using the Crohn's disease activity index (CDAI). The degree of inflammation was scored. Results:
In 6/20 patients with Crohn's disease IL-2 and IF-gamma were detectable (2/6
with a CDAI 150-180 and 4/6 with a CDAI of 180-230). In the control group no
sample was positive for IF-gamma but 2/6 of the control samples were positive for IL-2. Conclusions: To our knowledge this is the first in vivo detection
of IF-gamma by RT-PCR in Crohn's disease. The results represent an ongoing
cell mediated immune response in the mucosa in Crohn's disease. According to the TH1/Th2 model the increase of IF-gamma could be connected with
the absence of TH2 cytokines like IL-4 and IL-10. There was no significant
correlation of a positive cytokine expression with clinical activity.

E Neuropeptide Y Microinfused into the Paraventricular
9101
Nucleus of the Hypothalamus (PVN) Stimulates Colonic
Transit by Central CRF-Pathways
H. Monnikes, C. Bauer, J. Tebbe, R. Arnold. Dept. of Medicine, Division of

Gastroenterology and Endocrinology, Philipps-Universitat, Marburg,
Germany
We have shown, that Corticotropin-Releasing Factor (CRF) in the PVN is involved in mediating stress induced alterations of colonic transit. The PVN
contains numerous NPY-IL positive nerve fibers, terminals, and NPY receptors. NPY projections to the PVN directly synapse on CRF-IL neurons. Central NPY appears to upregulate CRF expression and to increase hypothalamic
CRF concentration and release. Also, NPY in the PVN is well established, to
be involved in CNS regulation of feeding behavior, and CRF-antagonist administration into the CSF augments NPY-induced feeding. Thus, ourAim was first
to determine, if the PVN is a sensitive site for different doses of exogenous
NPY to influence colonic motor activity in fed and fasted animals, and second to investigate if central CRF is involved in this effect. Methods - Study
1: SD-rats were chronically implanted with a silicone catheter into the proximal colon, and a microinjection cannula into the PVN. In fasted, freely moving
rats a radioactive marker was injected into the colon, and NPY, CRF or vehicle
was microinjected into the PVN (75 nIl). Colonic transit was evaluated by the
geometric center method 60 min after marker injection. Study 3: Rats were
additionally implanted with an injection cannula into the lateral ventricle (ICV).
The CRF-antagonist, ahelical CRF9--41 was injected into the CSF (50 ,ug) 15
min before microinjection. Studies284: In non-fasted, freely moving rats, central injections were performed as described, and 0.2 ml of an iso-osmolar dye
was injected into the colon. Colonic transit time was evaluated as the time
between marker infusion and discharge of the first colored pellet.
Results:
Studies 1 & 2:
NPY
NPY
Peptide into BSA
PVN
(150 ng) (500 ng)
Colon transit 3.3 ± 0.4 4.3 ± 0.7 5.5 ± 0.5*
(N = 12) (N = 6) (N = 9)
[GC]
Transit time 360 ± 21 410 ± 11 247 ± 8'
(N = 44) (N = 7) (N = 13)
[minI

NPY
(1.5 ,ag)
4.7 ± 0.2*
(N = 10)
205 ± 20'
(N = 12)

CRF
CRF
(1.5 ,ug)
(3.0 ,tg)
4.8 ± 0.3* 5.1 ± 0.4*
(N = 7)
(N = 8)
322 ± 16* 253 ± 31'
(N = 11) (N = 8)

Studies 3 & 4
BSA into Cerebrospinal fluid (CSF) athelical CRF9 41 into CSF
BSA
NPY
CRF
BSA
NPY
CRF
(1.5 gig)
(3.0 gg)
(1.5 ,ag) (3.0 ,ug)
Colon. transit 3.4 0.3 4.8 0.2' 4.8 0.4* 3.7 0.1 3.4 0.3# 3.8 0.2#
IKICN
IGCIl
IKN=1
IKNI= 11) IN
IN= 10iN IN=8)1
=K81
Transit time 348 ± 14 219 ± 22' 209 ± 20' 341 ± 10 351 ± 19# 315± 36#
=
=
=
=
=
(N 20) (N 8)
(N 11) (N 26) (N 7)
(N = 6)
[minI
PVN

mean ±

SEM; 'p

<

0.05 vs BSA;

#p

< 0.05 vs

BSA-ICV; ANOVA 8 Student-Newmans-

Keuls

Conclusions: These studies demonstrate, that the PVN is a sensitive site
for NPY to induced a dose-related stimulation of colonic transit in fed and
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occurs via different pathways and depends on the side of AlF4 addition. The
effect on chloride secretion, but not that on resistance, involves calcium but
does not appear to require phospholipase C activity, and thus occurs by an
unknown mechanism. The effect on resistance is independent of calcium.
However, both effects require aluminum and are not mediated by fluoride
alone.
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activity.

Colonic Distension-Induced C-Fos Expression In the
Nucleus Tractus Solitaril (NTS) Is Diminished by the
5-HT3-Receptor Antagonist Granisetron
H. Monnikes, M. K6nig, R. Arnold. Dept. of Medicine, Division of
Gastroenterology and Endocrinology, Philipps-Universitat, Marburg,
Germany
The c-fos immediate early gene is acutely induced in many brain regions
by relevant physiological stimuli. Thus, c-Fos immunoreactivity (c-Fos-IR) is
a useful marker to identify activated neuronal systems. Intraluminal distension of intestinal organs is a well established technique to investigate visceral sensation. This method is widely used to investigate the pathophysiology of diseases where alterations of intestinal perception are suspected,
e.g. the irritable bowel syndrome (IBS). 5-HT3-receptor antagonists have been
proposed as a therapeutic alternative in the treatment of IBS. The aims of
our studies were, first to establish a rat model to investigate neurotransmission of colonic afferent information to the brain, and second, to determine
if 5-HT3-receptor blockade affects central c-fos expression. Methods: Study
1: In awake, fasted, male SD-rats a balloon sealed to tygon tubing was inserted into the descending colon, and inflated/deflated at 10 min intervals to
non-noxious (10-40 mmHg) or noxious (70 mmHg) intraluminal pressures by
use of a computerized barostat device. After two hours, animals were deeply
anesthetized, transcardially perfused with buffer followed by Zamboni's fixative and the brain removed. After cryoprotection, brain sections (30 jam)
were either stained for C-Fos-IR or after Nissl's method for anatomic control.
Study 2: Animals were injected i.p. with granisetron (SmithKline Beecham;
500 .tg/ml saline) at 18 hrs (500 jglkg), 30 rain and 15 min (375 jig/kg each)
before colonic distension (CD). Controls were injected with vehicle. Results:
We observed an increase in c-fos-expression dependent on the intensity of
CD in certain brain nuclei see table).

(each group)

Hypothalamus,
dorso- & ventromedial nuclei

Amygdala,
mediobasal
nuclei

Periaquaeductal

tractus

gray

solitarii

70 mmHg
40 mmHg
10 mmHg

+++
+++
+/+ +

+++
++

+++
++
+

Balloon without distension
Control

+

+++
+++
+/+ +
+

0/+

0/+

N

=

5

+
0/+
0/+

Nucleus

0/+
0/+

In study 2 (N = 3) pretreatment with granisetron reduced CD-induced (70
mmHg) c-Fos-IR in the NTS by 38% (average number of c-Fos-IR positive
cells/section: vehicle: 57 ± 8, granisetron: 35 ± 6). Conclusions: Stimulus
intensity of CD is reflected best by c-fos expression in the NTS and the periaquaeductal gray. Whereas, in the amygdaloid and hypothalamic nuclei c-fos
expression seems to be also affected by other influences, e.g. handling. The
data suggest that 5-HT3-receptors play a major role in conveying afferent in-

formation about physical distension of the colon to the NTS.

CCK-8Shvehicle; ANOVA & Student-Newmans-Keuls). The CCK-A antagonist
markedly reduced C-Fos-IR in the NTS, LC and PVN, but the CCK-B antagonist had no effect:
Study 1:
W
NaCI &
CCK-8S
CCK-8S
vehicle (N = 5) vehicle (N = 4) MK-329 (N = 4)
Locus coeruleus 2 ± 1
12 ± 2*
6 ± 1.0
NTS
2± 1
196 ± 31'
60 ± 22#
PVN
19 ± 5
312 ± 26'
74 ± 29#

Cells/section

CCK-8S

L-365,260 (N = 4)
13 ± 1*
186 ± 201
255 ± 21*

In study 2 capsaicin pretreatment reduced CCK-induced c-fos expression
in the LC, NTS, and PVN to a minimal level. Study 3 revealed that i.p.-injection
of CCK-8S induces c-fos expression in TH-positive LC-neurons. Conclusions:
The data show, that CCK-A receptors and vagal afferent pathways are involved
in the CCK-induced activation of c-fos expression in LC neurons. The results
demonstrate, that peripheral CCK influences the activity of catecholaminergic
neurons in the LC. These findings suggest, that the LC might be an area where
central CRF and peripheral CCK interfere in CNS-control of GI-function via
CCK-A receptors on vagal-afferent fibers and via central catecholaminergic
neurons.

9

Regulation of the GLP-1 Receptor Expression by
Glucocorticoids

H. Loth, R. Goke, B. Goke. Department of Medicine, Philipps University of

Marburg, Germany
Previously, we reported that pretreatment of insulinoma cells (RINm5F) with
dexamethasone resulted in a decreased binding of glucagon-like peptide-1
(GLP-1). Since the mechanism of this dexamethasone effect was so far unclear we now investigated the regulation of the glucagon-like peptide-1 receptor expression by dexamethasone, progesterone and the antisteroid RU 486
in R1Nm5F cells. The cells were cultured in standard cell culture medium,
containing 1% bacitracin and 10% fetal calf serum (FCS). After preincubation with dexamethasone (100 nmolA) and progesterone (100 nmol/l) alone,
or in addition with RU 486 (100 nmolA), RNA was isolated and GLP-1 receptor mRNA quantitated by Northern blot and slot blot hybridization. Treatment
with dexamethasone, RU486 or a combination of both for 6 hours lead to
significant increased GLP-1 receptor mRNA levels (% of control: 151 ± 9%,
177 ± 12%, and 153 ± 18%, respectively; mean ± S.E.M). These increased
mRNA levels returned to control levels after incubation for 12 hours (dexamethasone) and 24 hours (RU 486, dexamethasone + RU 486) and decreased
continuously in incubations up to 72 hours (77 ± 4%, 77 ± 7%, and 72 +
5%, respectively; mean ± S.E.M.). Treatment with progesterone (100 nmol/l)
had no effects on mRNA levels. Furthermore, binding experiments were performed. Scatchard analysis of the binding data revealed, that receptor numbers were increased 2.5-fold after 6 hours preincubation with dexamethasone
(100 nmolIl), returned to control levels by 24 hours and became reduced to
18% by 48 hours.
Our data suggest that a decreased GLP-1 receptor expression may play a
role in the development of an impaired glucose tolerance in steroid-induced
diabetes mellitus.

CCK Induces C-fos

Expression in the Locus Coeruleus
(LC), the Nucleus of the Solitary Tract (NTS) and the
Paraventricular Nucleus of the Hypothalamus (PVN) Via
Capsaicin-Sensitive Vagal Pathways and
CCK-A-Receptors
H. M6nnikes, G. Lauer, R. Arnold. Dept. of Medicine, Division of
Gastroenterology and Endocrinology, Philipps,-Universitat, Marburg,
Germany
We recently showed that i.p.-injection of cholecystokinin-8S (CCK) dosedependently activates neurons in the LC as measured by c-fos expression.
Also, it has been demonstrated that i.p.-injection of CCK-8S induces c-FosIR in the PVN and the NTS; this effect on the NTS depends on vagal nerve
integrity. Further, we have demonstrated that corticotropin-releasing factor
(CRF) in the LC mimics stress-induced alterations of gastric acid secretion
and colonic function, suggesting that the LC might play a role in stress-related
alterations of gastrointestinal (G1) function. In addition, it was hypothesized
before that peripheral CCK acts on noradrenergic CNS-neurons. The Aims of

this studies

were

first, to determine whether capsaicin-sensitive vagal path-

and CCK-A or CCK-B receptors are involved in the CCK-induced c-fos
expression in LC-neurons; and second, to investigate if these neurons are
ways

catecholaminergic. Methods: In awake, non-fasted, male rats antagonists for
CCK-A-receptors (MK-329, 1 mg/kg), CCK-B-receptors (L-365,260, 1 mg/kg),
or vehicle were given i.p. at 45 min before i.p.-injection of CCK-8S (10 gg/kg)
or vehicle. Two hours after peptide injection animals were transcardially perfused with Zamboni's fixative. After cryoprotection, brain sections (30 inm)
were stained for C-Fos-IR. In a second study, rats were pretreated with perineural application of the sensory neurotoxin capsaicin to both cervical vagi
2 weeks before experiments. In the third study, we used a two-colour staining technique to visualize in the same neuron C-Fos-IR and the cytoplasmatic
antigen tyrosine hydroxylase (TH), as a marker for catecholaminergic neurons. Results: (mean + SEM; *p < 0.05 vs NaCI 0.9%/vehicle; #p < 0.05 vs

9

Differential Effects of Erythromycin on Postprandial
Antroduodenal Motility and Gastropancreatic Secretion
In Humans

J. Schirra, U. Wank, B. Haunschmid, B. Goke, M. Katschinski. Department
of Gastroenterology, University Hospital of Marburg, Germany
Erythromycin (E) is a motilin agonist stimulating gastric motility and pancreatic but not gastric acid secretion in the interdigestive state. The Aim of this
study was to characterize the effect of E on gastropancreatic secretion and
antroduodenal motility in the postprandial state and to study if these effects
are mediated via the cholinergic system.
Methods: 8 healthy volunteers underwent 3 studies in random order. After a 30-min interdigestive basal period, an amino acid-solution was perfused
into the duodenum at 1.2 kcallmin for 210 min in order to stimulate both, pancreatic enzyme and gastric acid secretion and to induce a fed motor pattern.
On two days, the first 30-min postprandial period was followed by two subsequent 90-min study periods with E which was IV infused at 0.7 mg/kg and
3.5 mg/kg for 10 min, respectively. Background infusions were 0.154 M NaCI
on one day and atropine (A; 5 .g/(kg h) after an initial bolus of 5 .g/kg) on
the other day. On a third day, there was control recording with background infusion of 0.154 M NaCI for 210 postprandial min. Antroduodenal motility and
gastropancreatic secretion were measured throughout each experiment with
transmucosal potential difference measurement monitoring correct transpyloric position of the duodenal tube. Parameters of motility and secretion were
expressed as area under the response curve above basal.
Results: In the fed state, 0.7 mglkg E induced a gastric phase Ill-like activity
within 10 min which propagated to the duodenum but lacked a subsequent
phase 1. This motor phenomenon was accompanied by a pancreatic but not
a gastric secretory peak. Thereafter, low-dose E neither stimulated antroduodenal motility nor pancreatic secretion (Mean ± SEM; *p < 0.05 vs NaCI, #p
< 0.05 vs E + A):
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fasted conditions. The data show, that the NPY-effect in the PVN is mediated
by central CRF-pathways. The results suggest, that NPY in the PVN might play
a role in central CRF-mediated stress-induced alterations of colonic motor
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Saline

E

E+A

Gastric acid (mmol.30 min)
Amylase (kU.30 min)
Trypsin (kU*30 min)
Antral contractions 30 min
Duodenal contractions.30 min

4.2 ± 0.9
7.1 ± 1.8
4.8 ± 0.9
10.5 ± 2.9
41.0 ± 20.6

3.3 ± 09.#
11.9 ± 21'#
6
9.3 16.#
40.6 ± 5.8#
161.0 ± 19.3*

0.5 ± 1.2*
3.5 ± 0.71
2.1 ± 0.4
25.9 ± 4.5*
225.3 ± 20.8'

3.5 mg/kg E induced a sustained strong antral but not duodenal motor
response. It consistently stimulated pancreatic enzyme but inhibited gastric
acid secretion.
Parameter
Gastric acid (mmol.90 min)
Amylase (kU.90 min)
Trypsin (kU.90 min)
Antral contractions.90 min
Duodenal contractions.90 min

Saline

E

17.4 ± 3.5
17.5 ± 2.9
12.2 ± 2.1
34.5 ± 11.0
63.4 ± 44.0

5.7 ± 25'#
36.3 ± 6.8W#
23.0 ± 3.2#
136.6 ± 16.6*#
57.9 ± 49.5

E+A
-0.8 ±
6.9 ±
4.0 ±
83.9 ±
98.8 ±

GLP-1. This would be compatible with duodenal nutrients activating an intestinal neuro-endocrine loop stimulating GLP-1 release from the ileum. In
the dose range of this study, gastric emptying of glucose and hormone release are independent of the preceding interdigestive phase.

D918Dfferential Effects of Subcutaneous GLP-1

on Gastric
Emptying, Insulin Release and Exocrine Pancreatic
Secretion in Man

J. Schirra, M. Katschinski, P Kuwert, U. Wank, R. Arnold, B. Goke. Dept. of

Gastroenterology, University Hospital of Marburg, Germany
0.4'

2.1
1.1*

14.5
38.5

Conclusions: In the postprandial state, low-dose E induces antral phase
Ill-like motor activity which is propagated to the duodenum whereas highdose E elicits a sustained motor response confined to the antrum. Low and
high doses of E enhance secretion of pancreatic enzymes in parallel to antral
motility but inhibit endogenously stimulated gastric acid secretion. Atropine
blocks stimulation of pancreatic secretion in response to both doses of E. It
clearly less inhibits the dose-dependent motor responses to E. Enhancement
of pancreatic secretion is thought to be mediated by interaction of E with
motilin receptors on cholinergic neurons. In terms of antral motility, a direct
stimulatory effect of E on smooth muscle appears to outweigh an additional
effect on cholinergic neurons.

Pattern of Gastric Emptying and Release of lncretins
After Glucose Ingestion

Truncated glucagon-like peptide-1 (GLP-1) is a promising new tool in the
therapy of type Il-diabetes since it reduces postprandial glycemia (Digestion 1993; 54: 389-390). However, the relative importance of retarded gastric
emptying and enhanced insulin release with GLP-1 remain to be elucidated.
Therefore, this study assessed postprandial gastric emptying, exocrine pancreatic secretion, insulin release and plasma glucose in response to subcutaneous GLP-1 in the same experimental set-up.
Methods: 8 healthy male volunteers were studied on 3 separate days in
random order. Following a 30 min basal period, 0.125 or 0.25 nmol/kg GLP1 or saline were subcutaneously injected. 5 min later, a mixed liquid meal
(54% carbohydrate, 42% lipid, 4% protein) was orally ingested. Antroduodenal motility (2 antral, 4 duodenal ports), gastric emptying (double marker
dilution technique according to Gastroenterology 1976;70:203-210), duodenal outputs of amylase and trypsin, plasma glucose from arterialized venous
blood ("heated hand") and IR-Insulin were followed for 180 min. Position of
the duodenal probe across the pylorus was verified by measuring transmucosal potential difference. Rate constants (k) and slopes (p) of the emptying
curves of the meal marker PEG 4000 were calculated using a power exponential fit.
Results: Mean ± SEM, *p < 0.05 vs. saline, #p < 0.05 vs. 0.125 nmol/kg
GLP-1. Insul.: insulinogenic

J. Schirra, M. Katschinski, C. Weidmann, T. Schafer, U. Wank, R. Arnold,
B. Goke. Dept. of Gastroenterology, University Hospital of Marburg,

Parameter

Germany
It has been claimed that glucose solutions ranging from 0.2-1.0 kcal/ml
empty from the stomach at a linear, energy-constant rate of about 2 kcal/min
(Gastroenterology 1983; 85: 76-82). By contrast, it is discussed if gastric
emptying of caloric meals and subsequent release of incretin hormones are
influenced by the preceding interdigestive phase. Therefore, we examined
the emptying pattern of glucose solutions from the stomach, the resulting
release of GlI GLP-1 and insulin into the circulation, and the influence of the
preceding interdigestive phase.
Methods: 8 healthy male volunteers were studied on 4 separate days. In
each subject, 50 g and 100 g of glucose dissolved in 400 ml of water were
orally administered in interdigestive phase (P I) and phase 11 (P II). Antroduodenal motility (2 antral, 4 duodenal ports) and gastric emptying ("doublemarker technique" according to Gastroenterology 1976:70:203-210) were simultaneously measured for 180 min following ingestion of glucose. Rate constants (k) and slopes (fJ) of the emptying curves of glucose were calculated
using a power exponential fitting. Blood was regularly sampled for determination of glucose, IR-Insulin, IR-GIP and IR-GLP-1 (antibody GA 1178).
Results:

k
,B

Parameter

P

I/50 g

P Il/50 g

P 11100 g

P Il1 00 g

Gastric emptying of glucose

k

,fl

Lag phase (min)
50% retention (min)
Time to phase ll (min)
% retention at phase IIl

0.020 ± 0.002 0.020 ± 0.001 0.014 ± 0.001'# c0.015 ± 0.001'#
1.27 ± 0.08
1.20 ± 0.07
1.20 ± 0.11
1.19 ± 0.09
12.8 ± 3.9
12.8 ± 4.5
23.3 ± 5.5
20.8 ± 7.5
41.4 ± 5.9
36.9 ± 3.0
51.5 ±
54.7 ± 5.0*#
132 ± 19
128 ± 14
165 ± 12'#
168 ± 6*
4.3 ± 2.3
6.4 ± 1.6
8.7 ± 2.3
5.4± 1.1

Delivery of glucose into the duodenum
0-30 min
2.7 ± 0.3
0.9 ±0.1
60-90min
120-150 min
0.2 ± 0.1

55'*

(kcal/min)
2.8 ± 0.2
0.9± 0.1
0.2 ± 0.04

4.0 ± 0.4 #
2.1 ±0.2*#
0.8 ± 0.11#

44.2 ± 0.5'*
22.1 ±0.2*
C 0.8 ± 0.1 *

Release of hormones and plasma glucose levels (AUC over basal-180 min)
IR-GIP (,L g/l)
3.4 ± 0.5
3.6 ± 0.4
4.6 ± 0.3.#
5.5 ± 0.7*#
IR-GLP-1 (pmol/l)
12.2 ± 4.4
7.1 ± 1.3
24.7 ± 4.W*
26.6 ± 5.3.#
IR-Insulin (mU/l)
348.7 ± 82.3 392.3 ± 79.2 672.6 ± 101.2.# 6642.8 ± 102.8'#
Blood glucose (mmol/l) 8.8 ± 3.0
7.3 ± 2.6
12.7 ± 335#
10.9 ± 3.7*#
Duodenal delivery of glucose when incretins returned to basal plasma levels (kcal/min)
50 g glucose return to basal 100 g glucose
return to basal
GLP-1
1.4 ± 0.1
60 min
1.1 ± 0.1
120 min
0.17 ± 0.07 150 min
no return to basal
GIP
Mean ± SEM, *p < 0.05 vs. P l/50 g, #p < 0.05 vs. P l/100 g

Conclusions. Gastric emptying of glucose displays a power exponential
pattern with a short initial lag period. Correspondingly, the rate of glucose
delivery into the duodenum is not constant but exponentially declines over
time. Increasing gastric glucose load raises the rate of caloric delivery into the
duodenum but nevertheless prolongs gastric emptying. In contrast to GIP a
duodenal delivery of glucose exceeding 1 kcal/min is necessary to release

Lag period (min)
50% retention (min)
1% retention (min)
Time to phase ll (min)

Saline
0.04 ± 0.023
3.73 ± 0.69
31.8 ± 4 5
44.4 ± 4.5
153.5 ± 9.8
159.1 ± 8.0
24.8 ± 8.4
6.3 ± 1.9
5.4 ± 2.3
15.3 ± 3.0
168.6 ± 27.0
12.4 ± 9.5

0.125 nmol/kg
GLP-1
0.04 ± 0.004
8.17 ± 1.801
46.6 ± 5.31
56.6 ± 5.71
156.8 ± 12.7
145.3 ± 7.1
23.9 ± 6
3.8± 1.71
8.6 ± 2.21
8.9 ± 1.21
331.7 ± 68.81
53.1 ± 12.6*

0.25

nmollkg

GLP-1
0.04 ± 0.0016
16.44 ± 3.23*#
61.6 ± 5.0.#
71.1 ± 4.8.#
170.9 ± 5.9
170.8 ± 12.7
23.4 ± 5.3
1.0 ± 0.7.#
9.7 ± 1.8.#
7.3 ± 2.01
402.7 ± 85.8.
70.3 ± 17.1*

Amylase (kU; AUC 0-120 min)
Amylase (kU; AUC 0-30 min)
Amylase (kU; AUC 30-60 min)
Glucose (mmol/1.180 min)
Insulin (mU/l.180 min)
Insul. index (mU/mmol-180 min)
Total plasma glucose response (AUC over basali180 min) was inversely
correlated with total insulin release (r = 0.52; p < 0.01) but not with duration
of lag period (r = 0.30) and time to 99% gastric emptying (r = 0.08). However,
times to plasma glucose peak (r = 0.83; p < 0.001) and duodenal amylase
peak (r = 0.82; p < 0.001) were closely correlated to the duration of the lag

period.
Conclusions: GLP-1 prolongs the lag period but does not affect post-lag
emptying and total gastric emptying time (represented by 1% gastric retention). Correspondingly, GLP-1 does not delay reappearance of phase Ill after
the postcibal period. GLP-1 initially inhibits and thereafter transiently stimulates pancreatic enzyme secretion. This pattern corresponds to a prolonged
lag period and a delayed maximal nutrient delivery to the duodenum. A direct effect on enzyme secretion is unlikely. GLP-1 retards the postprandial
glucose peak and reduces the total plasma glucose response. It delays the
postprandial insulin peak and enhances total insulin release. Insulinogenic indices markedly rise. All effects of GLP-1 seem to be dose-dependent. The
duration of the lag period determines the timing of the postprandial glucose
peak. However, the total glucose response is under insulin control and is not
governed by the pattern of gastric emptying.

919 I

Incretin Release to Oral and Duodenal Glucose Loads
in Man

M. Katschinski, J. Schirra, C. Weldmann, T. Schafer. R. Arnold, B. Goke.
Dept. of Gastroenterology, University Hospital of Marburg, Germany
Truncated glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) are the major incretins in man. GIP is released
from the duodenum depending on the rate of glucose absorption and not the
mere presence of nutrients in the gut. The mechanism ruling GLP-1 secretion
must be different since it is mainly released from the distal gut which is not
exposed to luminal contact with nutrients during peak GLP-1 release. This
study compared time course and magnitude of incretin release to oral and
duodenal glucose loads to better characterize mechanism of release.
Methods: 8 healthy male volunteers were studied on 4 separate days. In
each subject, 45 g and 90 g glucose dissolved in 360 ml water were orally administered. Moreover, a 12.5% glucose solution (0.5 kcal/ml; 773 mosmol/kg)
was duodenally perfused at 2 mI/min (1 kcal/min) and 4 mI/min (2 kcal/min)
for 180 min delivering total glucose loads of 45 g and 90 g, respectively. In
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AUC over basal. 180 min; D: duodenal, 0: oral load
D/45 g
0145 g
D/90 g
0190 g
Glucose (mmol/l)
14.7 ± 3.9 25.4 ± 3.0*
15.3 ± 2.4
25.8 ± 3.8**
3.1 ± 0.5**
1.6 ± 0.5
IR-GIP (ltg/l)
1.3 ± 0.2
3.8 ± 0.6****
0.1 ± 2.5 15.9 ± 3.3**
IR-GLP-1 (pmol/l)
15.0 ± 2.8##
32.3 ± 3.2**#*
IR-Insulin (mU/l) 154.2 ± 25.6 420.1 ± 59.0' 266.9 ± 39.7### 594.4 ± 72.8...
IR-C-peptide (ggl) 12.5 ± 1.2 23.5 ± 1.7..' 14.9 ± 1.0#
26.1 ± 2.5.*#
Parameter

*p < 0.05, *p < 0.01, ***p < 0.001 vs. 45 g glucose, same route of administration. #p <
0.05, ##p < 0.01, ###p < 0.001 vs. identical glucose load with duodenal perfusion.

Conclusions. A comparable GIP release was induced by oral administration and duodenal perfusion of 45 g glucose. With 90 g, the oral route released more GIP probably reflecting the initial rapid gastric emptying exceeding a duodenal delivery of 2 kcallmin. Oral administration of identical glucose
loads yielded a markedly higher GLP-1 release than the duodenal route. This
finding would reflect higher duodenal delivery of glucose associated with the
early phase of gastric emptying. By contrast with GIP a threshold delivery
of 1 kcal/min into the duodenum must be exceeded to release GLP-1. The
mere luminal presence or absorption of glucose are insufficient to induce secretion of GLP-1. We suggest that a threshold rate of duodenal nutrient flow
and/or nutrient absorption would initiate a neural and/or hormonal signal to
the distal gut releasing GLP-1. The incretin effect in response to low duodenal
glucose loads would be mainly mediated by GIP The markedly higher insulin
release by oral as compared to duodenal administration of glucose would
be explained by distinctly higher releases of GLP-1 (lower glucose load) and
GLP-1 and GIP (higher load).

Conclusions: In the human jejunum, the motor pattern following a solid
meal differs from the interdigestive phase 11 in that contraction frequency
and proportion of propagated contractions markedly rise. These phenomena are supposed to be important motor correlates of the accelerated postprandial transit. Stimulation of cholinergic neural input by cisapride primarily
enhances motility parameters which govern intestinal transit (Am J Physiol
1990;259:G420-G429): In interdigestive phase 11 and the postprandial state,
cisapride clearly increases the total numbers of single contractions, propagated single contractions and individual migrating contractions. 10 and 20
mg cisapride are equipotent.

9

Inhibition of Gastric Inhibitory Peptide (GIP) Induced
Glucagon-like Peptide (GLP-I) Secretion from Rat
Intestinal L-cells by Somatostatin and Galanin

C. Herrmann-Rinke, D. Horsch, R. Arnold, B. Goke. Dept of Internal
Medicine, Philipps-University Marburg, Germany
The incretin hormone GLP-I, located in intestinal L-cells in the lower intestine.
is known to be released into circulation shortly after meals. Besides a vagal
reflex, GIP is discussed to be a stimulant of the L-cell. Nothing is known about
inhibitory influences. Methods: To investigate the control of GLP-1 release we
used an isolated vascularly perfused rat ilieum preparation. The isolated loop
is perfused with a Krebs-Henseleit-buffer containing 25% washed bovine erythrocytes. GLP-I was determined by RIA.
Results: The intraarterially application of GIP 10-7 M induced a prompt
release of GLP-I from basal levels followed by a sustained plateau secretion
(basal: 7.8 ± 4.5 fmol/2 min; peak: 63.3 ± 19.5 fmol/2 min; plateau: 36.2 ±
17.2 frnol/2 min). The release induced by GIP was dose-dependent. If somatostatin (10-7 M) was perfused together with GIP(10-7 M) GLP-I levels rose
from basal 8.2 ± 1.4 fmol/2 min, a significant reduction of the GIP-induced
GLP-1 response of 60%. In comparison, the combined infusion of GIP 10-7
M and galanin 10-7 M resulted in a complete suppression of GLP-1 stimulation (basal: 6.5 ± 1.2 fmol/2 min, maximal secretion 10.5 ± 4.7 fmol/2 min).
This inhibition of GIP-stimulated GLP-I release by galanin was dose dependent. Conclusion: Besides the potent stimulatory action of GIP on the L-cells,
inhibitory effects of the neuropeptides somatostatin and galanin have to be
discussed, suggesting a complex interplay in the regulation of GLP-1 secretion. (Supported by DFG)

P53 Expression in Colorectal Cancer
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Pattern of Interdigestive and Postprandial Human
Jejunal Motility: Effects of Cisapride

M. Katschinski, J. Schirra, T. Becker, U. Wank, R. Arnold. Dept. of

Gastroenterology, University of Marburg, Germany
The spatial and temporal patterns of individual contractions in the human
jejunum following a solid meal or pharmacological stimuli remain to be elucidated. Investigation of this issue necessitates a manometric technique with
multiple, closely spaced recording sites. This study was designed (a) to compare the motor patterns in the interdigestive phase 11 and in the postcibal
state after a solid meal and (b) to assess the effect of cisapride, a stimulator
of cholinergic neural input, on these patterns.
Methods: 9 healthy male volunteers were loaded with placebo, 10 mg or
20 mg cisapride three times a day for 3 days according to a randomized,
double-blind crossover design. On the 4th day (last dose 30 min before gastrointestinal intubation), jejunal motility was recorded by perfusion manometry (8 ports spaced at 2 cm-intervals) for a complete interdigestive cycle
and for 180 min following a solid 453-kcal meal (45.0% carbohydrate, 37.7%
lipid, 17.3% protein). Analysis of motor events was computerized. The time
windows defining propagation of single contractions were derived from the
mean ± 2SD of propagation velocity in phase Ill. Individual migrating contractions (IMC) were visually identified as contractions of high amplitude (>
40 mmHg) and long duration rapidly moving across the entire recording segment.
Results: Data represent the average of all 8 channels or the sum of all
contractions from all channels. Mean ± SEM; *p < 0.01 or less vs. placebo;
#: p < 0.01 or less for placebo/postprandial vs. placebo/phase 11
Parameter
Phase 11

Peaks/min

Placebo

10 mg Cis

1.0 ± 0.16

Amplitude (mmHg)
Motility index
% Propagated peaks
Postprandial
Peaks/min
Amplitude (mmHg)

21.4 ± 0.8
3.45 ± 0.24
18.7 ± 2.6

22.6 ± 0.6

Motility index
% Propagated peaks
Sum of peaks
Sum of propagated peaks
IMC: postprandial peaks
IMC: amplitude (mmHg)
IMC: duration (s)

4.16 ± 0.13#
28.7 ± 2.0#

2.0 ± 0.20#

2450 ±
727 ±
4.0 ±
48.4 ±
5.1 ±

229
105

1.7
1.3
0.1

20 mg Cis

1.5 ± 0.18*
24.0 ± 1.0'
4.11 ± 0.15'
27.7 ± 1.7'

1.5 ± 0.12*
24.7 ± 1.3'
4.24 ± 0.09'
25.6 ± 2.1'

0.25'

23.2i 0.3

2.7 ± 0.19'
23.5 ± 0.7

4.60 ± 0.14*
33.5 ± 2.2*
3397 ± 255*
1187 ± 130*
7.3 ± 2.4*
53.0 ± 1.4'
6.0 ± 0.1*

4.61 ± 0.09*
33.9 ± 2.3'
3118 ± 213*
1016 ± 118*
8.9 ± 2.3*
52.9 ± 1.0*
6.2 ± 0.2*

3.0 ±

M. Mueller 1, W.J. Hofmann 2, M. Volkmann 1, E.-M. Afini-Awani 1,
Th. Lehnert3, W. Stremmel, P.R. Gallel1 1 Departmentof lnternal
Medicine IV 2 Department of Pathology, 3 Department of Surgery, University
of Heidelberg, Germany
Colorectal tumors appear to rise as a result of the mutational activation of
oncogenes coupled with the inactivation of several tumor suppressor genes.
The p53 gene, which is frequently mutated not only in colon cancer but in
several other tumor types, has been shown to be the target of allelic loss
events on chromosome 17. In this study, the expression of p53 antigen (p53
ag) in colorectal cancer was correlated with the occurrence of anti-p53 serum
antibodies (anti-p53 ab).
92 patients who underwent surgical resection of colorectal cancer during
1990-1994 were studied. Tumor tissues were snap frozen and cut into 5,m
sections. P53 ag expression in tumor tissue was detected by western blotting
(antiserum HZp53R, n = 92) and by immunohistochemistry (IHC) (antibody
DO-1, n = 67). 40 sera were available for anti-p53 ab testing by western blot.
P53 was detected in 43 of 92 tumors (46.7%) by immunoblotting. 30 out of
67 tumors (44.8%) showed positive staining by IHC. The correlation between
the two methods was highly significant (p < 5 x 10-9, Fisher's exact test, 2tail). Anti-p53 ab were detected in 9 of 40 patients (22.5%). All of the anti-p53
ab positive patients revealed elevated p53 ag levels in their tumor tissue. 21
of the 31 patients, who were anti-p53 ab negative showed no elevated p53
ag levels in the tumor tissue. 10 patients, negative for anti-p53 serum ab,
showed increased steady state levels of p53 in their tumor tissue. Overall the
correlation between p53 ag expression in tumor tissue and the occurrence of
anti-p53 serum ab was significant with p < 0.0003 (Fisher's exact test, 2-tail).
In our study we could show p53 overexpression in about 45% of colorectal
tumors. An anti-p53 antibody response was detected in 22.5% of the patients
examined, all belonging to the group with elevated p53. These data support
the hypothesis that p53 accumulation is a pre-condition for the induction of
the anti-p53 antibody response. Furthermore anti-p53 positivity can be regarded indicative for an underlying p53 overexpression in the corresponding
tumor tissue in colorectal cancer.

Pre-treatment with Bleomycin Induces Sensitivity
Toward APO-1/Fas Mediated Apoptosis in Hepatoma
Cells
M. Mueller1 E.M. Afini-Awani ,J. Hagelstein 1, P Krammer2,
W. Stremmel 1, PR. Galle 1. 1 Departmentof Internal Medicine IV, University
of Heidelberg; 2 German Cancer Research Center, Heidelberg
Apoptosis is the most common form of eukaryotic cell death. The APO-1 /Fas,

Gut: first published as 10.1136/gut.37.Suppl_2_Pt_2.A61 on 1 January 1995. Downloaded from http://gut.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

each experiment, blood was regularly sampled to determine glucose, IR-Cpeptide, IR-Insulin, IR-GIP and IR-GLP-1 (antibody GA 1178) over 180 min.
Results: Time course: Duodenal perfusion of glucose elicited a constant,
load-dependent GIP release with the plateau being achieved after 30 (1
kcal/min) and 15 (2 kcal/min) min, respectively. The lower duodenal glucose
load failed to increase GLP-1 plasma levels whereas the higher load brought
about a steady state of GLP-1 release after 15 min. Oral administration of
the same glucose loads induced a dose-dependent GIP release peaking at
30 min. Afterwards, IR-GIP gradually declined returning to basal level at 150
min with 45 g and remaining elevated throughout the study period with 90 g.
GLP-1 release to oral glucose was load-dependent, peaked at 15 min with 45
g and at 30 min with 90 g. Basal levels reappeared at 75 min with 45 g and
at 180 min with 90 g glucose.
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Ej Pre-treatment with Bleomycin Induces Sensitivity
Toward APO-1 /Fas Mediated Apoptosis in Hepatoma
Cells
M. Mueller1, E,M. Afini-Awani 1, J. Hagelstein 1, P Krammer2,
W. Stremmel 1, PR. Galle 1. 1 Department of Internal Medicine IV, University
of Heidelberg, 2 German Cancer Research Center, Heidelberg
Apoptosis is the most common form of eukaryotic cell death. The APO-1/Fas,
a type transmembrane receptor, is able to mediate apoptosis. Triggering of
APO-1/Fas by agonistic antibodies such as anti-APO-1 or anti-Fas or by the
natural ligand (APO-1/Fas-L) induces apoptosis in cells expressing the receptor. We have previously shown that treatment of primary human hepatocytes
with anti-APO-1 resulted in rapid cell death. The aim of this study was to evaluate the effect of anti-APO-1 and APO-1 L on hepatoma cells.
Hep G2 cells were treated with anti-APO-1 or APO-1/Fas-L with or without pretreatment with bleomycin. Fab-fragments against APO-1/Fas, which
prevent binding of the ligand were applied to assess the specificity of the
apoptotic response. The induction of apoptosis was assessed morphologically and by DAPI staining.
Untreated Hep G2 cells and Hep G2 cells treated with anti-APO-1 or APO1/Fas-L did not show signs of apoptosis. Cells treated with bleomycin displayed signs of apoptosis in up to 5% of the cells. In contrast, sequential
treatment with bleomycin followed by addition of anti-APO-1 or APO-1/Fas-L
revealed condensation and fragmentation of the nuclei, typical for apoptosis, in up to 60% of the cells. This effect was inhibited in a dose dependent
manner by anti-APO-1 Fab fragments.
Pretreatment of HepG2 cells with bleomycin induces responsiveness of
hepatoma cells toward APO-1/Fas mediated apoptosis. This phenomenon
can be specifically blocked. This argues for a role of the APO-1/Fas system
in bleomycin induced apoptosis. Pretreatment of HepG2 with bleomycin can
be used as in vitro model for the study of APO-1/Fas mediated apoptosis in
the liver.

924 Fecal Pancreatic Elastase 1 (FPE1) as Diagnostic
Parameter for Pancreatic Insufficiency: Comparison
with Chymotrypsin and Fecal Fat
M. Volkmann, M. Hackenberg, E. Werle, H. Kather1, W. Fiehn. Central
laboratory, University of Heidelberg, FRG; 1 Medical Hospital 1, University of
Heidelberg, FRG
FEP 1 has recently become available as diagnostic parameter for pancreatic
insufficiency. It is reported to be stable during enteric passage, not influenced
by enzyme substitution and distributed homogeneously allowing determination from small fecal specimens. Our study is designed to evaluate FPE1 in
comparison with chymotrypsin and fecal fat analysis.
In samples from 30 consecutive patients of our hospital with suspected
pancreatic insufficiency, FPE1 and chymotrypsin were determined, as well as
fecal fat in the patients with an appropriate fecal collection. FPE1 1 was determined by an ELISA assay (Schebotec, Griessen, FRG), fecal chymotrypsin
activity by Boehringer Monotest (Boehringer Mannheim, FRG) and titrimetric determination of fecal fat (van de Kamer, 1949). Clinical data and relevant
radiological findings were recorded.
FEP1 is easy to perform and showed good intra-assay precision. Values diverging up to 100% were seen, however, when more than one sample of a patient was analysed. In general, FPE 1 values were paralleled by chymotrypsin
results (26/30). Pathological or border line elastase levels were found in 7130
Patients. In 5 of these, chymotrypsin levels were also low. One of the patients
suffered from chronic pancreatitis, two from pancreatic obstruction and two
from diarrhea due to inflammatory bowel disease. Of the two patients with
isolated low FPE1, one was a suspected chronic pancreatitis under substitu-

tion therapy, the other suffered from M. Wilson. Two patients also had isolated low chymotrypsin.
The FEP1 assay is applicable for routine diagnostics. Evaluation in comparison with fecal chymotrypsin however shows a good agreement of both
tests, which according to clinical data, overestimate the number of pancreatic
insufficiencies. This indicates that similar influences (pancreatic obstruction,
diarrhea) are relevant in both tests. The study is currently continued to reach
a cohort size large enough for reliable statistical evaluation, allowing also the
inclusion of the results of fecal fat analysis.

925 IHigh Prevalence of Serum Antibodies to the 128 kD
Protein (CagA) in Gastric Cancer PatientsInfected with
Helicobacter pylori
J. Rudi, M.

Maiwald, J.

Hagelstein, A. von

Herbay,

PR. Galle, W. Stremmel.

Depts. of Medicine, Microbiology & Pathology, University of Heidelberg,
Heidelberg Germany
Approximately 60% of Helicobacter pylori strains possess the cytotoxinassociated gene (cagA gene) and express its 128 kD product (cagA). Peptic
ulcers are strongly associated with the presence of serum antibodies to the
cagA protein. Furthermore, a recent study suggested a high prevalence of
antibodies to cagA in H. pylori infected patients with gastric cancer. The aim
of this study was to determine the serological response to the cagA protein
in H. pylori positive patients with gastric cancer compared to asymptomatic
H. pylori positive subjects.
Sera of 88 patients (57 m.131 f.; age, 26 to 84 y.) with gastric cancer of the
corpus or antrum and 139 asymptomatic patients with cardiovascular diseases (controls) were analyzed for the presence of H. pylori IgG antibodies
by means of an enzyme-linked immunoassay (Pylori Stat, BioWhittaker, Inc.).
A percentage of 58.0% (51 of 88) in the cancer group and 58.2% (81 of 139;
n.s.) in the control group were seropositive by ELISA. All 51 H. pylori positive
cancer patients were matched for sex and age with 51 seropositive controls.
Sonicated H. pylori preparations (H. pylori 60190 and HP1, both cagA+) were
separated by SDS-PAGE. After protein transfer to nitrocellulose, sera were
analyzed for H. pylori gG antibodies by immunoblot. A monospecific rabbit
antibody was used to identify the 128 kD protein.
In 46 of 51 ELISA positive cancer patients (90.2%) antibodies to the 128
kD protein were present. In contrast, only 33 of 51 patients (64.7%) in the
controls developed antibodies to the 128 kD protein. This difference was significant (p < 0.05). The presence of anti-cagA antibodies was not correlated
with the histological type of gastric cancer. Twenty-four of 27 patients (88.9%)
with diffuse type cancer, 16 of 17 patients (94.1 %) with intestinal type cancer
and 6 of 7 patients (85.7%) with unclassified type of cancer showed antibodies to the cagA protein. Age or sex did not influence the prevalence of
antibodies against the cagA protein.
The high prevalence of serum antibodies against the cagA protein in H.
pylori infected patients with gastric cancer strongly indicates infection with
cagA+ H. pylori strains in these patients. This points to an important role of
cytotoxin-producing H. pylori strains in the carcinogenesis of gastric cancer.

APO-1/Fas Mediated Apoptosis Plays a Role in Liver

Damage In Vivo and In Vitro
Muller, G. Otto 2, P Krammer3, W. Stremmel.

PR. Galle, W.J. Hofmann 1, M.

Dept. of Int. Medicine, Heidelberg, FRG; 1 Dept of Pathology, Heidelberg,
FRG; 2 Dept. of Surgery, Heidelberg, FRG; 3 German Cancer Research
Center, Heidelberg, FRG
We have recently demonstrated that primary human liver cells are acutely
sensitive to apoptosis initiated by the APO-1/Fas (CD95) receptor (Hepatology
1994; 20(4): 208A). To investigate the clinical relevance of this finding We
examined a panel of explanted liver tissues from patients with various forms
of liver failure both for expression of the APO-1/Fas receptor and of the APO1/Fas ligand (APO-1 L). Furthermore, we investigated the protective potential
of F(ab) fragments directed against the APO-1/Fas receptor in experimental
liver damage.
Methods: Hepatectomy specimens were obtained during liver transplantation (normal liver, n = 5; alcoholic cirrhosis, n = 14; hepatitis B virus (HBV)
related cirrhosis, n = 11; acute hepatic failure, n = 14). APO-1 /Fas receptor
expression was assessed by immunohistology using an IgGl mouse monoclonal antibody. APO-1 L mRNA expression was monitored by in situ hybridization using an 35S-labelled anti-sense RNA corresponding to the sequence
coding for amino acids 100 to 246 of the human APO-1 L. As a model system
for experimental liver damage we used primary human hepatocytes treated
with bleomycin at concentrations which induce apoptosis in about 30% of
the cells within 48 h.
Results: Hepatocytes in normal livers and in alcoholic cirrhosis express
low constitutive levels of APO-1/Fas. APO-1/Fas receptor expression was

highly elevated in hepatocytes in HBV related cirrhosis and in acute
ure.

By in situ hybridization APO-1 L m RNA expression

liver fail-

was absent in normal

liver but detected at high levels in livers with ongoing liver damage. In cases of
HBV related cirrhosis and acute hepatic failure ligand expression was found
primarily in lymphocytes. In contrast, patients with alcoholic liver damage
showed high APO-1 L mRNA expression in hepatocytes. In experimental liver
damage bleomycin induced apoptosis was reduced from 30 to 10% of the
cells by treatment with anti-APO-1 F(ab) fragments.
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a type transmembrane receptor, is able to mediate apoptosis. Triggering of
APO-1/Fas by agonistic antibodies such as anti-APO-1 or anti-Fas or by the
natural ligand (APO-1/Fas-L) induces apoptosis in cells expressing the receptor. We have previously shown that treatment of primary human hepatocytes
with anti-APO-1 resulted in rapid cell death. The aim of this study was to evaluate the effect of anti-APO-1 and APO-1 L on hepatoma cells.
HepG2 cells were treated with anti-APO-1 or APO-1/Fas-L with or without pretreatment with bleomycin. Fab-fragments against APO-1/Fas, which
prevent binding of the ligand were applied to assess the specificity of the
apoptotic response. The induction of apoptosis was assessed morphologically and by DAPI staining.
Untreated HepG2 cells and Hep G2 cells treated with anti-APO-1 or APO1/Fas-L did not show signs of apoptosis. Cells treated with bleomycin displayed signs of apoptosis in ug to 5% of the cells. In contrast, sequential
treatment with bleomycin followed by addition of anti-APO-1 or APO-1/Fas-L
revealed condensation and fragmentation of the nuclei, typical for apoptosis, in up to 60% of the cells. This effect was inhibited in a dose dependent
manner by anti-APO-1 Fab fragments.
Pretreatment of HepG2 cells with bleomycin induces responsiveness of
hepatoma cells toward APO-1/Fas mediated apoptosis. This phenomenon
can be specifically blocked. This argues for a role of the APO-1/Fas system
in bleomycin induced apoptosis. Pretreatment of HepG2 with bleomycin can
be used as in vitro model for the study of APO-1/Fas mediated apoptosis in
the liver.
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Clinical Significance of Serum Thrombomodulin Levels
in Inflammatory Bowel Disease
M.W.J. Boehme 1, W.A. Scherbaum 2, E.F Stange 3, A. Sieg 1, A. Fetzer4,
U. Raeth 1, W. Stremmel 1. 1 Dep. of Int. Med., University of Heidelberg,

2 Dep. of Int. Med., University of Leipzig, 3 Dep. of Int. Med., University of
LObeck, 4 Dep. of Int. Med., University of Ulm, Germany
The pathogenesis of Crohn's disease (CD) and ulcerative colitis (UC) is still
unclear. Nevertheless, the occurrence of anti-endothelial-cell antibodies, ANCAs, and soluble v. Willebrand factor indicate a vasculitis component in active
disease. This is especially true of UC. To further evaluate the importance of
vasculitis in CD and UC we determined the levels of serum thrombomodulin
(sTM). Thrombomodulin is the endothelial receptor for thrombin. sTM is only
released upon endothelial cell damage.
60 serum samples from 31 patients with CD (18 females, 13 males, mean
age 32 ± 11) and 40 serum samples from 22 patients with UC (7 females,
15 males, mean age 33 ± 11) with histologically and endoscopically proven
disease were investigated. Disease activity was calculated using the Crohn's
disease activity index (CDAI) in CD and using the Truelove-index in UC. The
sTM values were determined with a specific ELISA (Diagnostica Stago). Sera

from 15 healthy laboratory staff members were tested as controls.
sTM levels were only significantly elevated in patients with UC and high
disease activity but not in CD or less active UC (mean ± SE):
Control
Ulcerative colitis
no
mild
low
high
6-9
>10
5
21
9
15
10
27±4 31 ±7 54± 100* 27±6
12-33
19-39 20-33 25-48 39-73
sTM range
18-32 12-42
,p < 0.001 (2-tailed Student's t-test for unpaired samples, calculated between control and
CD or UC samples)

Crohn's disease
mild
low
high
Activity
Index
<100 100-250 >250
22
32
6
Number
28±6
sTM(ng/ml) 24±5 26±7

In this study we showed that sTM is significantly elevated in patients with
highly active UC only. These increased sTM levels indicate endothelial cell
damage and the development of vasculitis in severe UC. sTM might be considered as sensitive serological marker in severe UC.
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Clinical and Pathological Evaluation of Small
Carcinoma of the Pancreas

T. Manabe, H. Takeyama, Y. Okada. FirstDepartment of Surgery, Nagoya City
University Medical School, Nagoya, Japan
The clinical and pathological characteristics of 26 small carcinomas (less than
2 cm in diameter) of the pancreas were evaluated to identify the unfavorable
factors that could affect the prognosis.
Twenty-five of 26 tumors were located in the head and one in the body of
the pancreas. Microscopic finding revealed tubular adenocarcinoma in 20 patients (77%), papillary adenocarcinoma in 2 patients (8%), adenosquamous
carcinoma in 1 (4%), acinar cell carcinoma in 1, cystadenocarcinoma in 1 and
islet cell carcinoma in 1. Capsular invasion (S) was found in 19% (n = 5) of the
patients, retroperitoneal invasion (Rp) 23% (n = 6), portal vein involvement
(PV) in 27% (n = 7) and liver metastasis in 4% (n = 1). Lymph node metastases
(N) were found in 35% (n = 9) of the patients; posterior and anterior pancreaticoduodenal, superior mesenteric, common hepatic and hepatoduodenal
ligament lymph nodes were each involved in 6-12% lymph node metastasis.
In 25 patients with pancreatic head carcinoma underwent pancreaticoduodenectomy or total pancreatectomy and one with pancreatic body carcinoma
underwent distal pancreatectomy.
Ten patients (38%) had a Stage lesion (No, So, Rpo, PV0). Three patients
(12%) were in stage 11 (N1, S,, Rp1 or PV1), 7 patients (29%) in Stage Ill (N2,
S2, RP2 or PV2) and 6 patients (23%) in stage IV The cumurative 3 and 5 year
survival rates in 10 patients with stage were 60% and 48%. In 16 patients
with stage 11, Ill or IV survival rate was 40% after 2 years and 0% after 3 years.
The recurrence after surgery was found in the liver (21 %), local region (23%),
peritoneal dissemination (18%) or lung (4%).
This study suggests that more than half of small carcinomas of the pancreas have a fairly extensive spread through the extratumoral lymphatic, yenous, and neural networks, and have a poor prognosis. However, a small
localized lesion without any extratumoral extension can be resected with a
chance of cure.

I9301 Recombinant Expression of DifferentDifferences
UDP-Glucuronosyl
of
Transferases Identifies Autoepitope
LKM-3 Autoantibodies In Autoimmune Hepatitis and
Hepatitis D

C.R Strassburg 1, P Obermayer-Straub 1, B. Alex 1, R. Tukey2, M.R Manns 1
1

Dept.

of Gastroenterology and Hepatology, Medizinische Hochschule

Hannover, Germany; 2 UCSD Cancer Center, La Jolla, CA, US.A.
Liver-kidney microsomal autoantibodies termed LKM-3 are detected in approximately 10% of patients with chronic hepatitis D (HDV). The molecular
target of LKM-3 was recently identified as family 1 UDP-glucuronosyl transferases (UGT-1). LKM-3 autoantibodies appear to be an example of virusassociated autoimmunity. In hepatitis C a similar association with LKM-1 autoantibodies, that are typical for autoimmune hepatitis (AIH) type 2, has been
characterized. In AIH type 2 LKM-1 are predominantly directed against cytochrome P4502D6. There is evidence that LKM-3 autoantibodies also appear in AIH type 2 and are therefore novel markers of AIH. The aim of this
investigation was to characterize LKM-3 in AIH and HDV. Family 1 UGT are a
polymorphic group of enzymes that consist of a variable aminotermial region
(independently regulated exon 1) and a constant carboxyl terminus encoded
by exons 2-5. Human UGT 1.6 and 1.1 and rabbit UGT 1.6 were used as
molecular targets to investigate LKM-3 autoantibodies. Methods: Recombinant baculoviruses expressing human UGT 1.1, 1.6 and rabbit 1.6 were constructed, antigen purified, activitytested and used for immuno blotting (RIBA)
and in the solid phase of an ELISA. Three LKM-3 positive patient sera identified among 50 German patients with HDV, 50 normal controls, 26 hepatitis
B controls and 4f50 AIH type 2 sera (4/4 IFT: LKM positive; 4/4 IB: 55 kDa;
3/4 IB: 50 kDa; no markers of viral hepatitis) were studied. Results: AIH sera
recognized both UGT 1.1 and 1.6. HDV-associated LKM-3 sera recognized
human UGT 1.1 but not rabbit UGT 1.6. ELISA testing showed higher LKM-3
titers in AIH than in HDV. Conclusions: Expression of several family 1 UGT
identified autoepitope differences between AIH and HDV-associated LKM-3
and demonstrates a fast strategy of determining autoepitope variability. The
molecular epitope of HDV-associated LKM-3 appears to lie in the amino acid
sequence dissimilarity between UGT 1.1 and 1.6. In AIH, in contrast, LKM-3
autoantibodies recognized all studied UGTs and have higher liters. Additionally, LKM-3 appear to be novel markers of AIH that are found in 8% of our
sera with AIH type 2, and in 6% of sera with HDV.

931

Functional Relevance of Mutations in the Hepatitis B
Virus Pre-S Genome Before and After Liver
Transplantation

C. Trautwein, H. Schrem, H.L. Tillmann, S. Kubicka, D. Walker, K. Boker,
R. Pichimayr 1, M.P Manns, M.P Abt. Gastroenterologie & Hepatologie,
1 Klinik for Abdominal- &Transplantationschirurgie, Medizinische Hochschule
Hannover, Germany
Reinfection with the hepatitis B virus after orthotopic liver transplantation
(OLT) is a serious complication associated with increased morbidity and mortality. The translation product of the preS region in the HBV genome has been
shown to be immunodominant in host defense mechanisms and has been
implicated in the attachement and uptake into the hepatocyte. The region
p21-47 in the preS1-domain and p120-145 in the preS2-domain were shown
to bind to hepatocytes membranes in vitro. The regions p21-47, p120-141 or
p133-150 are all known to confer protective immunity in chimpanzees. The
region p133-145 binds to the transferrin receptor of T cells and is able to
induce T cell autopresentation.
We investigated 20 patients who required OLT for HBV related disease.
Only patients were selected suffering from reinfection of the graft. 7 of these
20 patients were found to have HCC in the explanted liver. All but 2 patients
received anti-HBs prophylaxis post-OLT. Reinfection occurred in 6 of the investigated patients during anti-HBs prophylaxis with anti-HBs-levels between
91 and 169 U in 4 patients and anti-HBs-levels between 4 U and 17 U in the
remaining 2 patients at the time of reinfection. HBV-DNA was extracted and
the preS-region was amplified via PCR from HBsAg positive sera collected
before and after transplantation. In order to analyse also minor virus populations PCR-products were subcloned. After EcoRI digestion insert size was
analysed by agarose gel electrophoresis. Sequencing was performed of at
least 4 clones if no difference in insert size was detected. Clones with different insert size were sequenced additionally.
70% of the patients were infected with the preS-subtype adw2, the remaining 30% with the preS-subtype ayw as determined by sequence homology to published data. The region P21-47 was damaged in one patient in all
sequenced clones and in one patient in 25% of the sequenced clones by insertion mutation in material recovered pre-OLT. Post-OLT both patients show
only wildtype (wt) virus after reinfection. Damage in the region p120-145 by
either insertion or deletion was found in material recovered from 6/20 patients. In 5 of them at least one known human B cell epitope was affected.
4 of these patients showed major deletions in 100%, 75% and two 25% of
the sequenced clones within p120-145 pre-OLT with reemergence of the wt
virus post-OLT. One of the two remaining patients showed identical deletions
in this region in 75% of the sequenced clones also post-OLT. The other patient showed total destruction of this region by a big insertion mutation in
25% of the clones post-OLT.
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Conclusion: These findings suggest that the APO-1/Fas receptor/ligand
system is involved in different forms of hepatic cell death. In hepatitis B, activation of this system and subsequent liver damage seems to be mediated
primarily by T-lymphocytes. In alcoholic liver damage, death of hepatocytes
might occur by fratricide and paracrine or autocrine mechanisms mediated
by the hepatocytes themselves. Interference with this receptorAligand system with anti-APO-1 F(ab) fragments can protect the hepatocytes from cell
damage and may be of therapeutical relevance in liver damage.
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Anti-HCV IGM in Hepatitis C Reinfection After

Liver-Transplantation
H. Tillmann 1, C. Trautwein 1, B. Rehermann 1, U. Seifert 1, A. Vockel 3,
M. Michel3, K. Oldhafer2, K. Boker 1, R. Pichimayr2, M. Manns 1. 1 Dept.
Gastroenterology & Hepatology, Germany; 2 Dept. Abdominal-&

Transplantsurgery, MHH, Hannover, Germany; Abbott European Research
Development, Wiesbaden, Germany
Anti-HCV IgM levels were shown to correlate with the activity of hepatitis
C virus (HCV) induced liver disease and the response to interferon. The aim
of this study was to evaluate the predictive value of anti-HCV IgM titer (Abbott HCV-lgM EIA), HCV-RNA and the HCV-genotypes for the outcome of
OLT. Therefore these para-meters were determined in 25 patients with HCVinduced end-stage liver disease before liver transplantation (OLT) and were
monitored subsequently. Results: Before OLT all patients were positive for
anti-HCV lgG and all but three patients were of genotype lb. These three
patients either were hemophiliacs, had a history of drug abuse or were of
mediterranian origin. 15 patients were IgM positive before OLT, 10 patients
were IgM negative. In the course of our study only 1/10 of the IgM negative
and 4/15 of the IgM positive patients died. These results indicate a more favorable outcome in the IgM negative patients, even as the deaths were not directly related to hepatic misfunction. All but 3/25 patients showed recurrence
of HCV-RNA in their sera. Two of the HCV-RNA negative patients died within
1 1 and 57 days after OLT at early time points were numerous patients did not
develop HCV-RNA yet. Only 1 patient, who still is alive after more than 400
days did not suffer from HCV-RNA recurrence for a prolonged time period.
The levels of anti-lgM were characterized by a sudden decrease immediately
after surgery. However, the levels rose again after OLT and some patients became positive even 245 days after OLT. No correlation was found between
the recurrence of HCV-RNA and the reappearence of HCV-lgM. Of the 22 patients with HCV-recurrence three became HCV-lgM positive, who had been
negative before OLT. 5/22 patients, who were negative before OLT, failed to
develop IgM also after OLT. In the prospectively monitored patients the recurrence of HCV-RNA correlated with a transient increase of the transaminases,
while there was no such correlation with IgM. Conclusions: In some patients
anti-HCV IgM indicated reinfection earlier than HCV-RNA. However, anti-HCV
IgM testing can not substitute HCV-RNA determination in the transplant recipient. Anti-HCV IgM positive liver recipients develop an anti-HCV IgM positive
titer after OLT unless they die early. The lack of recurrence of HCV-RNA after
OLT is exceptional. In our liver recipients genotype 1 b is prevalent, this either
indicates the high prevalence of genotype 1 b in the last decades or the more
&

severe course

A Hydrophobic Region in the Acidic Transactivation of
LAP/NF-IL6 is Important for the Activation of
LAP-dependent Genes
C. Trautwein, D. Walker, M. Manns. Department of Gastroenterology and
Hepatology Medizinische Hochschule Hannover, Germany

9

LAP/NF-IL6 is a liver specific activator of transcription. Besides mediating
liver-specific gene expression, LAP is involved in regulating the acute phase
response. As phosphorylation of LAP Ser105 in the N-terminal part of the
protein enhances the activation of liver specific genes we were interested to
know which region is important in mediating LAP-dependent gene activation.
To investigate the interaction of LAP/NF-IL6 with the RNA-polymerase machinery, we constructed LAP mutant proteins containing a series of eight
deletions. Increasing parts of LAP were eliminated from the N-terminus of the
protein. In the largest deletion LAP A 1-170 the N-terminus was eliminated
up to close proximity of the DNA-binding domain of LAP All the deletion mutants were cloned into a CMV-expression vector. To test the effect on transactivation the different deletions were cotransfected with a LAP-responsive
reporter plasmid (CRP-CAT) into HepG2 cells. A 1 0-fold reduction in transactivation compared to the wt was found with the CMV-LAP A 1-40. All further
deletions failed to activate the CRP-CAT higher than background level, even
though they were strongly expressed in the nucleus as monitored by gel shift
and western blot experiments. To further characterize the C-terminal part of
the transactivation domain, multiple internal deletions were introduced into
the LAP-ORF and tested for their ability to transactivate the CRP-CAT reporter
construct. The ability to stimulate the CRP-CAT reporter was closely related
to the presence of aa 21-103 in the deletion mutant of LAP suggesting that
this region mediates activation of LAP dependent genes.
To further confirm these results domain swapping of all the deletion mutants was performed with the LAP-DNA-binding domain and the GAL4 DNAbinding domain. As with the wt protein, the activation of the GAL4 reporter
plasmid was linked to the presence of aa 21-104 of LAP in LAP/GAL4 fusion protein. Interestingly a 10-fold higher activation of the GAL4 reporter
construct was observed, when the LAP 21-104/GAL4 fusion construct was
transfected instead of the wt LAP 21-152/GAL4 fusion protein, even though
a similar affinity to the GAL4 binding site was shown by gel shift experiments.
Further analysis revealed that this region is rich in acidic amino acids and
computer assisted analysis indicated two interesting regions, a helical (aa3863) and a hydrophobic (aa 85-95) region. Single and double mutations of
acidic amino acids were introduced in both regions. Transfection experiments
showed that mutations in the helical regions do not change the activation of
the CRP-CAT, while mutations in hydrophobic region lead to a several fold
decrease
Our results demonstrate that aa 21-103 are the transactivation domain of
LAP This region is rich in acidic amino acids and a mechanism-similar to that
described for VP16 or P53- could be important in mediating the activation
of RNA-polymerase II. As the transactivation domain from aa 21-103 alone
results in a stronger activation than in the consens with the whole protein,
additional inhibitory domains might exist in LAP

of genotype 1 b infection.

9
Heterogeneous P53 Mutation: A Rare Event in European
Hepatocellular Carcinomas
St. Kubicka, C. Trautwein, H. Schrem, H.L. Tillmann, M.P Manns. Abt.

Gastroenterologie-Hepatologie, Medizinische Hochschule Hannover,
Germany
p53 gene alterations in HCC from low aflatoxin exposure regions such as
Europe were observed in a low amount and in a broad spectrum. As a consequence the contribution of p53 in European hepatocarcinogenesis remains
controversy. Most of the studies examined p53 gene alterations by PCR-SSCP
and direct nucleotide sequence analysis and therefore heterogeneous subpopulations of p53 mutated cells particularly at an early tumor stage might
sometimes not be found.
20 patients suffering from HCC were included into the study. Tumor tissue
was microdissected and DNA was prepared from tumor cells. Nukleotide sequence analysis of subcloned PCR-fragments of exon 5-8 was performed in
order to detect heterogeneous p53 mutations. In a screening procedure 4
clones and in a confirming procedure 12 clones were analyzed. p53 gene alterations were further investigated at the protein level by immunohistochem-

istry.
Sequence analysis confirmed a mutation in only two cases (10%). One at
codon 220 was a homogeneous transition in nearly all clones from TAT to
TGT. The other mutation was a transversion from CGG to CAG at codon 248.
It was found only in 25% of the clones. The immunohistochemistry showed
a p53 overexpression only in the latter tumor with a positive staining of 30%
of the nuclei.
We therefore conclude that the incidence of p53 mutations in European

hepatocellular carcinomas is very low. A subpopulation of p53 mutated cells
within a heterogeneous HCC is a rare event. The contribution of this genetic
alteration to hepatocarcinogenesis in Europe seems of little importance.

Elevated Splanchnic and Systemic Transforming
Growth Factor-102 Levels are Normalized after Liver

Transplantation

U.J.F. Tietge, K.H.W. Boker, M.J. Bahr, M.P Manns. Medizinische
Hochschule Hannover, Abtig. Gastroenterologie und Hepatologie, Hannover,

Germany
Transforming growth factor fl (TGF-B) is involved in the development of cirrhosis as a central mediator of fibrogenesis. To determine the relevance of
TGF-P2 subtype we investigated circulating and splanchnic levels as well as
splanchnic production.
Methods: 20 patients with liver cirrhosis (Child A = 4, Child B = 9, Child
C = 7; alcohol = 5, hepatitis = 6, biliary = 6, kryptogenic = 3) and 6 patients
in the longterm course after orthotopic liver transplantation were studied.
All received hepatic venous catheterization, hepatic venous pressure gradient and hepatic blood flow (ICG steady state infusion technique) were determined. Hepatic venous and arterial blood samples were assayed for TGF-P2
by ELISA, splanchnic production rates calculated.
Results: While in normal controls no circulating levels of TGF-fi2 are detectable with the assay used, all cirrhotics had elevated levels of TGF-,B2.
Hepatic venous were in the same range as arterial levels (mean 63.3 pg/mI,
range 18.7-133.5 pg/mI and mean 62.3 pg/mI, range 17.2-113.1 pg/mI, respectively). Child A patients had lower levels than those in Child B or C state
(p = 0.06 and p = 0.05, respectively). No significant TGF-,B2 release in the
splanchnic area could be shown, although some patients had marked arteriohepatic venous differences (maximal 20.4 pg/mI). After liver transplantation 2
of 6 patients showed slightly elevated levels, while 4 were negative.
No correlations between TGF-82 measures and inflammatory activity, hepatic venous pressure gradient, liver blood flow or ICG half-life time were detected.
Conclusions: Patients with liver cirrhosis show significantly elevated circulating and hepatic venous TGF-fi2 levels. There is an increase with clinical
worsening of liver function. No splanchnic release of TGF-fl2 as a possible
site of production could be demonstrated. After liver transplantation the majority of patients has normalized, i.e. undetectable TGF-f2 levels.
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Most of the cases with deletions, insertions or mutations in B-cell epitopes return to wt sequences in the major virus population post-OLT under
immunosuppression. The possibility of de novo infection instead of reinfection must be considered. These data indicate that either p21-47 or p120-145
alone are sufficient for virus attachment to host cells in vivo. Alternatively
additional mechansims may exist for the uptake of the virus.
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938 Role of Antioxidative Glutathione and Cysteine in
Peripheral Blood in Patients with Inflammatory Bowel
Disease
B. Sido, V. Hack, H. Eisenlohr, M. Schykowski, G. Schurmann, Ch. Herfarth,
W. Droge. Dept. of Surgery, University of Heidelberg, and German Cancer
Research Center, Heidelberg, Germany
Oxidative stress due to chronic inflammation is known to play an important
pathophysiologic role in inflammatory bowel disease (IBD). Cysteine and glutathione are important natural antioxidants with strong influences on immune
activity. Aim of this study was to show, whether chronic IBD leads to a shortage of these antioxidative systems in peripheral blood.
30 surgical patients with IBD (18 with Crohns disease, 12 with ulcerative colitis) that were admitted for resection of the small or large bowel
were included in the study. 30 healthy individuals served as a control group.
Total intracellular glutathione (tGSH) and glutathione disulfide (GSSG) were
determined enzymatically in peripheral blood mononuclear cells (PBMC).
Plasma samples were treated with sulfosalicyclic acid and assayed for cystine, glycine, and glutamate in an amino-acid analyzer. Cysteine was determined spectrophotometrically as acid-soluble thiol. Values are presented as
mean + SD. T-test is used for statistical analysis.
Cysteine levels were found to be decreased (1 1.4 ± 3.5 vs. 13.6 ± 3.2 tIM;
P = 0.014), as well as cystine (39.4 ± 10.8 vs. 52.0 + 8.8 t£M; P < 0.001),
whereas glutamate levels were increased (34.9 ± 20 vs. 24.3 i 10.5 jiM; P
= 0.01). Glycine levels were not different. Interestingly, tGSH was increased
in IBD (26.8 + 8.4 vs. 21.6 ± 7.5 nmol/mg protein; P = 0.008) with a smaller
fraction of GSSG (2.5 ± 1.3 vs. 3.4 + 1.4 nmol/mg protein; P = 0.007), so that
the ratio tGSH/GSSG is 13.5 + 7.8 in IBD vs. 7.1 ± 3.2 in controls (P < 0.001).
Although cysteine and cystine, the limiting precursors for GSH biosynthesis, are decreased and increased glutamate competitively inhibits intracellular
uptake of cystine, there is no deficiency of tGSH in IBD. The fraction of oxidized GSSG is smaller in concordance with previous results of decreased
glutathione peroxidase activity. These results indicate that there is no depletion of GSH in PBMC that might be indicative of oxidative stress in IBD.

939 Effect of C-kit Ligand, Stem Cell Factor on Mediator
Release by Human Intestinal Mast Cells
S.C. Bischoff, S. Schwengberg, K. Wordelmann, A Weimann 1, R. Raab 1
M P Manns. Dept. of Gastroenterology and Hepatology Medical School of
Hannover, Germany, 1 Dept. of Abdominal Surgery, Medical School of

Hannover, Germany
Mast cells (MC) are capable of releasing multiple inflammatory and regulatory
mediators. However, the regulation of mediator release in human intestinal
MC is largely unknown. Apart from IgE receptor-crosslinking (lgE-RC) no secretagogues have been described so far for this cell type. In a previous study,
we found that the fibroblast-derived cytokine c-kit ligand or stem cell factor
(SCF) strongly modulates mediator release in human lung mast cells. Here
we

examined the effect of SCF, IL-3, C5a, fMLP and

lgE-RC on human intesti-

1 "Intestinal Prick Test": A New Diagnostic Method for
Intestinal Food Allergy?
S.C. Bischoff, J. Mayer, A. Herrmann, G. Zeck-Kapp 1, PN. Meier,
M.P Manns. Dept. of Gastroenterology and Hepatology, Medical School of
Hannover, Germany; 1 Dept. of Dermatology, Medical School of Hannover,
Germany
The relevance of intestinal food allergy (IFA) has been questioned, because of
the lack of valuable diagnostic means, since skin tests and IgE levels are not
significant in most of these patients. We selected 29 patients (age 34 + 12
years, 5 Crohn's disease, 3 celiac disease, 21 unclassified disease) with signs
of an intestinal manifestation of food allergy (abdominal pain, diarrhea etc. in
reaction to particular foods, elevated serum IgE, eosinophilia, improvement
after therapy with sodium cromoglycate or specific elimination diet). These
patients underwent colonoscopy and endoscopic intestinal provocation by injecting allergen extracts selected according to patients history into the cecal
mucosa. After 20 min the reaction (wheal and flare) was registered semiquantitatively, and biopsies were taken from the provocation areas. 21/29 patients
(72%) showed at least one positive reaction. In total, 84 allergens have been
applicated, 42/84 positive reactions (50%) occurred. The allergens most frequently inducing positive reactions were apple > hazel nut > milk protein >
wheat > paprika > meat > egg. Preliminary results suggest that eosinophil
degranulation correlates with the visible wheal and flare reaction. The results
did neither correlate with skin Prick test (which was negative in 26/29 patients)
nor with measurements of specific IgE (which were positive for at least one
food allergen in 24/29 patients). 10/21 Patients with positive IFA provocation
test could be effectively treated by elimination diet, sodium cromoglycate,
without further need of steroids. These data show that IFA provocation test
may be useful to ensure the diagnosis of food hypersensitivity and to optimize the treatment in selected cases of patients with inflammatory bowel
disorders and abdominal symptoms of unclear origin.

Bone Density and Bone Metabolism in IBD. A Clinical
Study in 90 Patients
S.C. Bischoff, A. Herrmann, J. Evers, M. Goke, G. Brabant 1, A. von zur
Muhlen 1, M.P Manns. Dept. of Gastroenterology and Hepatology Medical
School of Hannover, Germany; 1 Dept. of Endocrinology, Medical School of

Hannover, Germany
Several recent reports suggested a direct disease-mediated effect of IBD on
bone metabolism. We investigated in 90 patients (pts.) with Crohn's disease
(CD, n = 61), ulcerative colitis (UC, n = 22), or other IBD (n = 7) biochemical
markers of bone metabolism and bone mineral density (peripheral quantitative computed tomography at the forearm). Only 32 pts. had a normal density
(>90%) compared to an age- and sex-matched control group. In 17 pts. density of the trabecular bone was more than 2 SD below the mean of controls
(<60%). Calcium in serum was normal in all pts., but intact PTH serum levels
were increased above normal in 15 pts. (mean ± SD: 8.7 ± 2.9 mmol/l). Bone
Gla protein, a serum marker of bone formation, was increased in 8 of the
pts. (11.1 + 3.6 ug/l), whereas the pyridinoline cross-linked carboxyterminal
telopeptide of type collagen (ICTP), a recently described serum parameter
of bone breakdown, was stimulated in 33 pts. (10.4 ± 13.1 gg/l). 12 pts. with
increased ICTP showed a decreased bone mineral density below 60% and 3
of them never received steroids. An active status of the underlying disease in
most of these 33 pts. with increased ICTP (CDAI: 167 ± 124) suggests a direct
effect of the underlying IBD. In the whole series of pts. with inflammatory activity (CDAI >150, n = 32), 50% had signs of an increased bone degradation
(ICTP > 5 tigll, mean: 12.9 + 18.8 ,ug/l). Several mechanisms may be envisioned: 1. a high inflammatory activity directly affects bone metabolism via a
yet unknown way, 2. inflammation of the small bowel may decrease intestinal
calcium absorption, 3. the treatment with steroids may exert a further bone
catabolism. A careful analysis of bone metabolism and supplementation with
calcium seems therefore mandatory for the follow-up of pts. with IBD even
when no steroids are used for treatment.
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U.J.F. Tietge, K.H.W. Bbker, M.J. Bahr, M.P Manns. Medizinische
Hochschule Hannover, Abtig. Gastroenterologie und Hepatologie, Hannover,
Germany
In cirrhosis there are characteristic changes of peripheral amino acid levels
with aromatic amino acids (AAA) and methionine (MET) raised and branched
chain amino acids (BCAA) decreased. Hypothetically, AAA and MET elevation
has been attributed to a lower hepatic clearance. Currently there are no data
available where this assumption has been measured directly.
Methods: Therefore we studied hepatic metabolism of BCAA; AAA and
MET in 52 patients with cirrhosis of differing etiology (Child A = 7, Child B =
23, Child C = 22). Hepatic vein catheterization and hepatic blood flow measurement (ICG-steady-state-infusion method) were performed. Arterial and
hepatic venous blood samples were assayed for AA-concentrations, splanchnic exchange rates for each substrate calculated. ICG half-life time (ICG-t1,2)
and systemic ICG clearance served as measures of liver function.
Results: Arterial BCAA levels decreased with lowering of patient's clinical
state. This was paralleled in a rise of MET and AAA from Child A to Child B or
C patients (p < 0.01 and p < 0.001 in each case, respectively). Additionally a
highly positive correlation of arterial MET and AAA levels with ICG-t1/2 could
be observed (r = 0.71, p < 0.001 and r = 0.68, p < 0.001, respectively).
The splanchnic extraction of MET did not alter with deterioration of patient's
clinical state. But there was a significant decrease of extraction of AAA, when
patients entered Child C state (p < 0.05 in each case). Phenylalanine (PHE)
was net produced in those patients (-2.4 + 3.3 zmol/min). In the BCAA group
splanchnic extraction of isoleucine and leucine decreased significantly in Cild
C patients (p < 0.01, p < 0.05, respectively).
Conclusions: Our results show that with worsening of patients' clinical
state there is a concomittant significant decrease in hepatic extraction of
AAA. PHE in Child C patients was produced in the splanchnic area. These
effects could he responsible for the known rise of plasma levels of these AA
in cirrhosis. For MET there is no change in hepatic extraction with changes
in clinical state, but a highly positive correlation between arterial levels and
liver function (ICG-t1/2) was observed, too.

nal MC function. Cells were isolated from surgery specimen of 47 patients
undergoing intestinal resection because of tumors (n = 25) IBD (n = 15), or
other disease (n = 10). Single cell suspensions containing 3.6% MC (range:
1-11 %) were obtained after mechanical and enzymatic dispersion of mucosa
and submucosa. Histamine and lenkotriene C4 release was measured in supernatants after stimulation. The sequential stimulation of the cells with SCF
and lgE-RC induced the relase of high amounts of histamine and leukotrienes,
whereas each agonist by itself induced only marginal mediator release. IL3 induced no significant mediator release by itself, but enhanced the IgE
receptor-dependent release. This may be due to an indirect effect since human MC are known to lack the IL-3 receptor. No significant release was observed in response to C5a or fMLP even if the cells were pretreated with
SCF. The mediator release was always higher in cells isolated from actively
inflamed tissue of patients with IBD compared to controls. In conclusion, we
found that, apart from IgE-RC, SCF and indirectly also IL-3 regulate mediator
release in human intestinal MC. The enhancement of mediator release by cytokines may be of particular relevance in inflammatory bowel disorders and
intestinal food allergy.
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Recognition of Three Different Epitopes on

Gastroenterology, Germany; 2 Dept. of Pharmacology, UCSD, La Jolla, CA,

92093, USA
About 10% of the patients from Italy with chronic hepatitis D infection
and 8% of the patients with autoimmune hepatitis produce liver-kidney microsomal antibodies type 3 (LKM-3). Recently, we identified family 1 UDPGlucuronosyltransferases (UGTs) as the molecular target. This finding for the
first time characterizes an enzyme of the phase 2 of drug metabolism as the
target of an autoimmune process. Epitope mapping experiments were performed using the human bilirubin-transferase UGT 1.1 expressed in E. coli. Six
sera from patients with autoimmune hepatitis (AIH) and six sera of patients
with hepatitis D (HDV) were included in our study. In general, the titer of the
autoantibodies proved to be higher in the sera of patients with autoimmune
hepatitis than in HDV patients. Based on the minimal peptide of recognition,
three classes of autoantibodies were found: class 1 was only detected in
one patient with AIH and recognizes a peptide consisting of aa 289 to 374,
class 2 antibodies exhibite a larger minimal epitope comprising aa 265- 374.
These autoantibodies are typical for patients with AIH, where five out of six
sera tested were consistent with this pattern, while only two out of six sera
from HDV patient exhibited the class 2 pattern of reactivity. Finally class 3
antibodies reacting with a minimal epitope of aa 265-374, are negative, if
tested against aa 289-374, but surprisingly exhibit low reactivity against the
full length C-terminus consisting of aa 289-532. Class 3 epitopes were found
in four out of six patients with HDV, but were not present in patients with
AIH. In conclusion, we can distinguish between three autoepitopes on UGTs
of family 1, that are all conformation dependent and are located in the region of aa 265-374. Experiments are under way to define the epitopes more
closely, using hybrid-UGTs between a nonreactive family 2 UGT and UGT 1.1
to overcome the problem of conformation dependence of the epitopes.

Course of Hepatitis C After Renal Transplantation
V Kliem, U. van den Hoff, R. Brunkhorst, H. Tillmann, R. Pichimayr,
K.M. Koch, M.P Manns, U. Frei. Dpts. Nephrology, Gastroenterology
Hepatology, Transplant Surgery, Medical School Hannover, FRG
Patients with chronic hepatitis run a risk of developing liver function deterioration after kidney transplantation (KTx). To determine the impact of hepatitis
C on long-term morbidity and mortality we analysed 152 anti-HCV positive
(second generation test; P85% HCV-RNA positive) of 1236 renal transplant
recipients (RTR; prevalence 12.3%), who were seen in our outpatient clinic
between January 1992 and December 1994.
In patients with hepatitis C age at KTx was 42.8 (6-69) years, mean time
on dialysis 78 months and mean follow-up after KTx 88 months. Immunosuppressive regimens and frequency of rejection episodes in anti-HCV positive
patients were comparable to the total population. Only 5 (4%) of the 110
anti-HCV positive patients living with functioning graft have a distinct compromised liver function. 17 (1 1 %) of the anti-HCV positive patients died, 3 of
these (i.e. 2% of the total anti-HCV positive RTR) suffered from liver failure
due to septicemia, but none died of terminal posthepatitic liver cirrhosis.
Additionally, in a retrospective analysis of causes of death in all HBsAgnegative RTR (1901 patients over the period 1968-1992), including all RTR
with hepatitis C, liver disease is only responsible for 2% (n = 7) of deaths
(7 out of 324) after KTx. In contrast, 34% (26 out of 76) HBsAg positive RTR
died, 15 of these (58%) died of terminal posthepatitic liver cirrhosis and 3 of
these (12%) suffered from liver failure due to extrahepatic sepsis following
KTx.
KTx in patients with hepatitis C and normal liver function appears to be
justified because of low morbidity and mortality due to chronic liver disease.

Maintains the Intestinal Villus Blood Flow
IDopexamine
During Experimental Endotoxemia
A. Secchi, H. Schmidt, R. Wellmann, H. Bohrer, M.M. Gebhard 1, E. Martin.
Dept. of Anesthesia, Univ of Heidelberg, Germany, 1 Dept of Exp. Surgery,
Univ of Heidelberg, Germany

The gut is considered the "motor of sepsis". Intestinal hypoperfusion with
subsequent ischemia and breakdown of the mucosal barrier leads to translocation of endotoxin (LPS). We examined the effects of dopexamine (DPX),
a new synthetic catecholamine, on intestinal microvillus blood flow in normotensive sepsis in rats using intravital microscopy.
21 male Wistar rats (250-300 g) were randomized into 3 groups: a control group receiving saline 0.9%, a group receiving LPS 1.5 mg/kg over the
first hour of the experiment and a third group receiving LPS 1.5 mg/kg over
the first hour and DPX 2.5 jg/lkg/min during the entire experimental period.
After cannulation of the right jugular vein for drug administration and the left
carotid artery for the measurement of blood pressure, a midline laparotomy
was performed and a loop of the small intestine was exteriorized, opened
along its antimesenteric border, and fixed on a plexiglas stage with the mucosa being upside. All animals received fluorescein isothiocyanate-labeled

erythrocytes 30 min before the experimental procedure. In each rat, 5 arterioles were microscopied at 0 min, 60 min and 120 min. Blood flow was
calculated by counting the number of labeled erythrocytes/min and correlating the counted erythrocytes with the systemic hematocrit of the labeled

erythrocytes.
In all groups, the mean arterial blood pressure did not change during the
observation period. In the LPS group, microvillus blood flow was reduced 120
min after the start of the LPS exposure (#p <0.05 vs baseline). In the LPS-DPX
group, blood flow remained at baseline values despite the LPS administration
(*p < 0.05 vs LPS).
Flow (nI/min)
NaCI
LPS
LPS-DPX

0 min

8.10± 1.62
7.22 ± 0.68
8.20 ± 0.57

60 min
7.62 ± 1.38
5.85 ± 0.78
7.25 ± 0.81

120 min
7.82 ± 1.36
4.71 ± 0.44#
7.76 ± 0.52*

We conclude that DPX maintains intestinal mucosal perfusion during normotensive sepsis and therefore might be protective to the mucosal barrier.

948 DBcAMP Induces Hyperpolarisation of the Membrane
Potential in Hepatocytes by Using Ca+ +/Calmodulin as
Signal Transducer
S. Grune 1, A. Holstege 1, J. Scholmerich 1, M.S. Anwer22 1 Klinik und
Poliklinik f Medizin 1, Universitatsklinik Regensburg; 2 Depart.
Pharmacology, Tufts-University, Boston, Ma
DBcAMP (Dibutyryl-cAMP) led to an increase of the Na-dependent uptake
of bile acides. This increase in uptake depends on the concentration of intracellular Ca++ (Ca++)i and in addition on the change in membrane potential (MP). DBcAMP hyperpolarizes the MP and increases (Ca++)i.Aim of
this study was to find out whether there is a role of Ca+ +/Calmodulin in the
DBcAMP induced hyperpolarization of the MP in hepatocytes or are the DBcAMP induced changes just concurrent events. Methods: Hepatocytes were
freshly isolated with the collagenes perfusion method. The MP was calculated with the Nernst-equation using the distribution of 36CI-across the hepatocyte plasma membrane. We used Quin-2 forthe determination of (Ca+ +)i.
Results: Administration of TMB8 (a blocker of Ca++-release from intracellular stores) alone to hepatocytes did reduce the (Ca+ + )i, but didn't change the
resting membrane potential, TMB8 administrated to hepatocytes pretreated
with DBcAMP significantly reduced the (Ca++)i and lowered the expected
DBcAMP induced hyperpolarisation of the MP Administration of Thapsigargin or lonomycin alone increased the (Ca+ +)i, but didn't change the MP Each
of them in combination with DBcAMP resulted in a sign higher (Ca++)i but
in a lower hyperpolarization. Giving Calmodulin-antagonists (Calmidazolium
and W7) alone didn't change the (Ca++)i nor the MR in combination with
DBcAMP the DBcAMP induced increase in (Ca++)i wasn't influenced but
the DBcAMP induced hyperpolarisation was totally eliminated. Conclusion:
High (Ca+ +)i as well as low (Ca+ +)i led to a reduction in DBcAMP induced
hyperpolarisation. The DBcAMP induced hyperpolarisation does depend on
Calmodulin and is regulated by the hight of (Ca+ +)i. These results would be
explant by a Ca++/Calmodulin-dependent NaIK-ATPase which does change
the MP in hepatocytes.

9491 Validation and Differentiation of Endothelin 1/2 and

Big-endothelin Immunoreactivity Detected in Human
Bile by HPLC

Th. Kraus 1, M. Schuller 2, F. Klee 3, M. Bredt 1, A. Mehrabi 1, G. Hartter2,
A. M il3bichler 4, Ch. Herfarth 1. 1 Surg. Dept., University of Heidelberg,
Germany; 2 Salem-Hospital, University of Heidelberg, Germany; 4 Institute
for Labour Medicine, Univ of Vienna and Biomedica Laboratory Vienna,
Austria
Introduction and Methods: Hepatic secretion of Endothelin (ET) by sinusoidal
and biliary epithelial cells has been documented. High levels of biliary ET,
correlating with primary graft function were previously published after liver
transplantation (OLT). ET-peptides possess a strong cholestatic effect in vivo.
We evaluated biliary ET and big-ET immunoreactivity by RIA (FA Biomedica
Vienna) in two clinical collectives (Samples from the gall bladder of 31 patients during cholecystectomy (CC) and T-tube-samples from 21 patients after
uncornplicated OLT. ET detected by RIA in bile extracts was compared with
ELISA data (FA Biomedica Vienna) and validated with HPLC-technology, using
purified ET-1, ET-2, ET-3 and big-ET peptides as references in chromatography.
Results: Mean ET/big-ET concentration during CC (ET: 153.7 ± 103.7
pg/ml; big-ET: 322.9 ± 123.7 pg/ml) was significantly higher compared to
values after OLT (ET: 37.3 ± 24.5 pg/ml; big-ET: 136.1 ± 54.6 pg/ml), p <
0.0003. Plasma levels only ranged from 0.4-5.7 pg/ml (ET), respective 6.035.4 pg/ml (big-ET) and were significantly lower compared to simultaneous
biliary ET concentrations in both collectives (p < 0.0001). Synchronous ET and
big-ET levels in bile samples were correlated by linear regression (R = 0.8, p <
0.001). No correlation was found between biliary and systemic ET/big-ET levels nor with the degree of local gall bladder inflammation during CC. Elution
profiles of synthetical ET-peptides and biliary extracts were identical in HPLC.
ELISA and RIA data in HPLC fraction showed a good correlation. According
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UDP-Glucuronosyltransferases by LKM-3 Antibodies in
Patients with Autoimmune Hepatitis and Hepatitis D
P Obermayer-Straub 1, C.P Strassburg 1, M.G. Clemente 1, T. Philipp 1,
R.H. Tukey2, M.P Manns 1. 1 Medizinische Hochschule Hannover, Dept.
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Effects of Neutralization of TNFa in Chronic
Experimental Colitis in Mice

G. Kojouharoff, W. Hans, D.N. Mannel 1, J. Scholmerich, V. Gross, W. Falk.
Dept. of Internal Medicine 1, University Clinic, Regensburg, FR. Germany;
1 Dept of Pathology, University Clinic, Regensburg, FR. Germany
The balance of pro-inflammatory and anti-inflammatory cytokines seems to
be disturbed in inflammatory bowel disease (IBD). Neutralization of proinflammatory cytokines such as interleukin-1 and tumor necrosis factor
(TN Fa) may exert an anti-inflammatory effect by interrupting the cytokine cascade.
Purpose: In order to study the role of TNFa in IBD, we have established
a mouse model of ulcerative colitis and used a monoclonal antibody to neutralize TNFa in vivo.
Methods: Chronic colitis was induced in female Balb/c mice by feeding
5% dextran-sulfate (DSS) in drinking water in 4 cycles consisting of DSS for 7
days and a 10 day free intermission. Colitis was detected by histology at 4, 6.
8 and 12 weeks after completion of the induction phase. Mice were used at
4-6 weeks after completion of the induction phase. For treatment (n = 5 per
group) mice received either 100 ,jl saline, 3 mg/kg dexamethasone (DXM),
or 100 jg monoclonal rat anti-mouse TNFa antibody by daily intraperitoneal
injection for five days. Mice did not differ in weight and appearance after
treatment. Mice were sacrificed on day 6. Colitis was assessed by hn istology.
Parameters (epithelial dysplasia, ulceration, LP-infiltrate, lymph follicles) were
scored individually (0-IV).
Results: Mice treated with DXM showed a significant reduction of scores
of LP-infiltrate, lymph follicles and ulceration. Mice treated with anti-TNFa
antibody showed a slight reduction of LP-infiltrate and epithelial dysplasia
and a significant reduction of ulceration and lymph follicles.
Conclusion: The DSS induced chronic colitis in mice is a suitable model
to study the effects of anti-cytokine strategies of therapy. Neutralization of
TNFa reduced the histologic inflammatory score of colitis. Further studies on
the effects of anti-TNFa therapies appear promising.

Specific Advantages of Dextran Compared to Other
Colloids in the Treatment of Acute Necrotizing
Pancreatitis of the Rat
J. Werner 1, J. Schmidt 1, M.M. Gebhard 2, C. Herfarth 1, E. Klar 1.
1 Department of Surgery University of Heidelberg, Germany; "-Department

of Exp. Surgery, University of Heidelberg, Germany
Necrotizing pancreatitis is characterized by a substantial decrease of pancreatic microcirculation. Previous studies have demonstrated a protective effect
of dextrans on microcirculation, acinar necrosis and mortality. This study investigates the effect of dextran compared to the standard therapy and alternative colloids.
Methods: Necrotizing pancreatitis was induced in 60 dextran-tolerant Wistar rats (dxdx Ph-) by intraductal glycodeoxycholic acid (10 mMAI) and intravenous caerulein (5 ,g/kg/h) for 6 hours. Control animals received intraductal
and intravenous saline. 6 hours after the intraductal induction of pancreatitis
animals were assigned to five groups (n = 1 0/group): Ringer (32 mI/kg); Gelatine, HAES or Dextran (8 mI/kg). Additionally isovolemic hemodilution (IHD)
with dextran was done by infusion of 4 mI/kg dextran before performing the
IHD with dextran (8 ml/kg). After death or sacrifice at 24 Hours acinar necrosis
was quantified.

Resu/ts:
Acinar Necrosis (%)
Mortality (%)
0.3 ± 0.2
Controls
0
4.7 ± 0.6*
20'
IHD
6.2 ± 0.7'
30
Dextran
13.5 ± 2.0
HAES
70
12.9 ± 1.6
Gelatine
70
11.9± 1.2
70
Ringer
*p < 0.05 vs. Ringer, HAES, Gelatine

Conclusions: Intravenous infusion or IHD with dextran reduces acinar
necrosis and improves survival rate in acute necrotizing pancreatitis. Treatment with Ringer or alternative colloids is significantly less effective.

[
Aspects in Monitoring and Therapy in Severe
9531New
Acute Pancreatitis: Anticytokines and Plasmapheresis
A. Heinisch, C. Ball6, R. Kadow, S. Mann 1, U. Mann 1, H. Messmann,
J. Schmidt 1, K. Volkel 1, H. Zirngibl 1, H.G. Leser, J. Sch6lmerich. 1 Depts of
Internal Medicine and Surgery, Germany; University of Regensburg,

Germany
Introduction: Due to the development of severe complications including multiple organ failure severe acute pancreatitis (SAP) is associated with a high
mortality. Enhanced levels of cytokines and acute phase proteins reflect the
systemic inflammatory process leading to extrapancreatic complications. Our
prospective controlled study is intended to investigate the effect of plasmapheresis on the outcome of SAP and the prognostic value of endogenous
anticytokines.
Methods: SAP was defined by the presence of necroses together with failure of at least one organ system (cardiovascular, kidney, respiratory failure).
Patients were given a standardized intensive care treatment and randomized
for plasmapheresis or conservative treatment, Serum levels of cytokines (IL-1,
IL-6, IL-8, TNF) as agonistic, TNF receptors (TNFR-p55, TNFR-p75) as endogenous antagonistic mediators of the systemic inflammatory response and ILlreceptor antagonist(IL1-RA) were measured during the course of SAP andas control group of mild acute pancreatitis (MAP).
Results: Initially enhanced cytokine levels were higher in SAP The levels
of endogenous antagonists rose to high values in patients with SAP whereas
there was little increase of TNFR levels in patients with MAP
TNF (pg/mi) IL-6 (pg/mi) IL-8 (pg/mi) TNFRp55 (pg/mi) TNFRp75 (pg/mi)
MAP 8.6 ± 6.2 37 ± 30
32 ± 30
3924 ± 1547
4447 ± 1543
SAP 42.4 ± 29.0 500 ± 340 192 ± 200 10459 ± 2870
13796 ± 8077

During the follow up cytokine and TNFR levels decreased in both, MAP
and SAP under conservative treatment. In patients with SAP without plasmapheresis TNF receptors decreased in the course of the disease and none
survived. In contrast patients with SAP treated with plasmapheresis showed
an increase of TNFR's and a better survival rate (75%).

MAP
SAP - plasmapheresis
SAP + plasmapheresi

n Lethal outcome
16 0
4 4
4 1

TNFRp55 (pg/mi) TNFRp75 (pg/mi)
2541 ± 186
3716±368
11983 ± 1614
12628 ± 1631

10765 ± 1886
16011 ± 6672

Conclusion: Our data show a trend to better survival when patients with
SAP are treated with plasmapheresis. Initially enhanced cytokine levels reflect
the severity of the disease and correlate to the clinical course. TNF receptor
levels appear to be of prognostic significance initially and in the course of
SAP Plasmapheresis seems to further increase the enhanced TNF receptor
levels in SAP whereas cytokine levels decrease.

E IMicroscopic Peritoneal Seeding of Gastrointestinal
Malignancies First Results of a Prospective Study
-

P Vogel 1, J. Ruschoff2, S. Kummel 1, H. Zirngibl 1, F. Hofstadter2,
W. Hohenberger 3. 1 Department of Surgery 2Department of Institute of
Pathology, 3 Department of Surgery, University of Erlangen, Regensburg,

Germany
Demonstration of single micrometastatic tumor cells, e.g. to the bone marrow or to the lymph nodes, by use of immunocytochemical or PCR-based
techniques has been shown to be of independent prognostic value in colorectal carcinomas (CRC). We therefore studied the prognostic implications
of microscopic peritoneal seeding in gastrointestinal malignancies as determined by intraoperative intraperitoneal washings.
Methods: 207 patients entered the study. 197 with malignant, 10 with benign disease. Patients with macroscopic peritoneal seeding (n = 18) served
as positive controls, patients with benign diseases as negative controls (n =
10). lntraoperatively 100 ml warm NaCI 0.9% were instilled in the abdominal cavity. 20 ml were reaspirated. For cytology HE-staining and staining with
HEA-125 antibody was performed. The results of cytology were correlated
with TNM-stage and the postoperative follow-up over a 21 months period.
Results: 35.5% of patients had positive cytology. 3 of 18 patients with
macroscopically visible peritoneal carcinosis were missed by routine cytology but identified by use of immunocytochemistry(sensitivity 83% vs. 100%).
There was a close relationship between tumor stage and the occurrence of
a positive cytology in those tumors without grossly visible peritoneal carcinosis (p < 0.0001 for T- and p < 0.007 for N-stage). No correlation could be
demonstrated with tumor grading (p = 0.32). Whereas 67.8% of patients with

negative cytology were still alive after 21 months follow-up this was only the
in 45.2% of patients who had a positive cytology during surgery.
Conclusion: Peritoneal micrometastatic seeding of tumor cells is not only
related to T- and N-stage of gastrointestinal malignomas. Most interestingly,
in an univariate analysis positive cytology also influences postoperative survival time in gastrointestinal malignancies.
case
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to the HPLC eluation profile. ET-1 is the dominant ET-peptide in human bite.
Interestingly, no big-ET-fragment could be detected. The elution profile of bile
extracts further demonstrated additional signals (in fraction 29-34). pointing
to other ET-propeptides or hepatic ET-metabolites so far not specified.
Conclusions: HPLC bile elution profiles also state the existance of comparably high amounts of immunoreactive ET and big-ET in human bile. The
data suggest to a potential role of ET peptides in the regulation of bile duct
motility. High biliary ET levels could contribute to functional cholestatic syndromes, often encountered after OLT. Treatment with ET-antagonists could
improve bile flow under such circumstances.
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1 Predictors of the Course of Symptoms in Patients with
Gastroesophageal Reflux

Microsatellite Instability in Colorectal Cancer - Clinical
and Pathomorphological Implications
J. Ruschoff 1, T. Bocker 1, J. Schlegel 1, F. Kullmann 2, G. Breindl 3,
H. Zirngibl 3, F. Hofstadter 1. 1 Institute of Pathology, University of
Regensburg, 2 Department of Internal Medicine 1, 3 Department of Surgery,
University of Regensburg, Regensburg, Germany
Recently, ubiquitous mutations in simple repetitive sequences (microsatellite
instability, MIN) have been described as a new mechanism of genomic instability in colorectal cancer (CRC) due to mutations in human mismatch repair
genes (MSH2, MLH1, PMS1, PMS2). We have prospectively screened 81 colorectal carcinomas for MIN and have looked for the pheno- and genotypical
characteristics of MIN positive tumors.
Methods: MIN was investigated in DNA of 81 colorectal cancer specimens and corresponding normal tissue. Five microsatellite loci were amplified by PCR: APC, p53, D10S89, D18S34, D9S171. Paraffin sections of the
tumors were characterized pathologically, and examined with the antibody
DO-1 against p53 protein. The proliferative activity was assessed by AgNOR
staining. DNA ploidy and S-phase fraction were determined by flow cytometry. The family histories were registered in standardized family trees.
Results: MIN was found in 21% (17/81) of CRC. In comparison to MIN
negative carcinomas, tumors expressing MIN were mostly localized proximal to the splenic flexure (76% vs. 20%, p < 0.01), and had a preponderance
of high grade carcinomas (65% vs. 11%, p < 0.01). In addition, MIN positive tumors were mostly diploid (76% vs. 33%, p < 0.01) and had a lower
rate of p53 positivity (18% vs. 56%, p < 0.04). According to AgNOR and Sphase fraction there was a trend to lower proliferative activity (p < 0.05).
Besides these phenotypical characteristics, MIN positivity was much higher
in patients meeting the HNPCC criteria (3/4) and most interestingly, even patients with non-HNPCC familial accumulation of gastrointestinal carcinomas
had a higher incidence of MIN (31%).
Conclusion: Our data give strong evidence that MIN positive tumors form
a distinct entity of CRC regarding localization, tumor type, ploidy, p53 immunoreactivity and proliferation rate. Moreover, screening of CRC for MIN
may be a useful marker for familial cancer predisposition.

E
of Gastric Sensory Function and
9571Measurement

Compliance: Effects of the Distension Mode

G. Holtmann 1, G. Guerra 1, J. Gschossmann 1, J. Huber 1, N.J. Talley2,
H. Goebell 1. 1 Department of Gastroenterology, University of Essen,
Germany; 2 Department of Medicine, University of Sydney, Nepean Hospital,
Penrith, NSW Australia
Gastric distension has been used to evaluate sensory function in humans but
studies in vivo comparing different distension protocols are lacking. Two pop-

of Hydroxynonenal-modified Protein Epitopes
9581Induction
X
by Iron/Ascorbate In Transformed Ito-cells
M. Kollinger, M. Nutzel, J. Scholmerich, A. Holstege. Dep. of Internal
Medicine i, University of Regensburg, 93042 Regensburg, Germany
Introduction: Fibrosis in chronic liver disease is characterized by the increased
formation and accumulation of components of the extracellular matrix. Lipid
peroxidation products like 4-hydroxynonenal (HNE) have been proposed to
stimulate collagen gene expression in transformed Ito cells. HNE can react
with a wide variety of proteins to form aldehyde-protein adducts. We used
a specific polyclonal antibody to demonstrate the presence of presumably
profibrogenic aldehyde epitopes in Ito cells after induction of lipid proxidation
by exposure of the cells to ironlascorbate.
Methods: Low density lipoproteins purified from WHHL rabbit serum were
modified in vitro with HNE. Rabbits were immunized with the autologous
but modified proteins and polyclonal antibodies were gained. Ito cells were
purified from rat liver and cultured for 10 days. Lipid peroxidation was induced
by incubating these myofibroblast-like cells with 100 tM FeSO4 and 200 tM
ascorbate.
Results: The polyclonal antibody specifically reacted with NaCNBH3stabilized HNE epitopes as shown by Western-blotting using unmodified and
HNE-modified BSA or ovalbumin as controls. Non-stabilized HNE-modified
proteins could not be detected by the antibody after SDS-PAGE and Westernblotting neither in proteins modified in vitro nor in protein extracts from transformed Ito cells exposed to iron/ascorbate. Presumably this was due to chemical disintegration of the epitope during SDS-PAGE. In transformed Ito-cells
non-stabilized HNE-epitopes were detected by immunohistochemistry when
the incubation lasted for 2 and 6 hours, but not for 1/2 or 24 hours. Immunostaining revealed HNE-adducts in the cytoplasm as well as in the nucleus of
myofibroblast-like cells.
Conclusions: Exposure of transformed Ito-cells to iron/ascorbate led to
HNE-protein-adduct formation indicating that under these conditions lipid
peroxidation can be induced in isolated Ito cells. The non-stabilized HNEprotein adducts detected by immunohistochemistry lost their antigenic properties during SDS-PAGE. Accordingly only stabilized HNE-modified proteins
could be detected in Western blots. HNE-adduct formation detected in Ito
cells can be the link between lipid peroxidation and fibrogenesis.

I9591 Modulation of Visceral Afferences: Effects of

Insulin-Hypoglycemia on Duodenal Sensory Thresholds
G. Holtmann, J. Huber, T.J. Gschossmann, M. Keller, P Layer, H. Goebell.
Division of Internal Medicine, Department of Gastroenterology, University of
Essen, Germany
Altered sensory function plays a role in the development of symptoms in
functional bowel disorders and it has been postulated that sensory function
is modulated by central mechanisms.
Aim. To analyze effects of insulin hypoglycemia on (1) thresholds for first
perception and pain during small intestinal balloon distension and (2) small
intestinal motility.
Subjects: We studied 12 healthy subjects (7 f, 5 m, age 24-38 years).
Duodenal perception thresholds were determined in triplicate in 15 minute
intervals by a standardized random stepwise distension of the duodenum
performed with a barostat device during the interdigestive phase and during
intraduodenal nutrient infusion. Small intestinal motility was measured with
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M. Keller, G. Holtmann, J. Huber, J. Gschossmann, G. Guerra, P Layer,
H. Goebell. Department of Gastroenterology, University of Essen, Germany
Symptoms of gastroesophageal reflux are highly prevalent in the population,
but no data are available on the predictive value of endoscopic findings and
pattern of gastroesophageal reflux as assessed by 24 hr-pH-metry on the long
term prognosis of patients with grade 0-Ill esophagitis. Thus, we prospectively studied the association between long term outcome and the initial findings of upper GI endoscopy and 24-hr-pH-metry, respectively.
Methods: 59 patients (age 21-75 yrs, 29 f, 30 m) with symptoms of
gastroesophageal reflux were included. At the time of enrollment, upper
GI endoscopy and 24-hr-pH-metry were performed. At this time, 31% of
the study population had endoscopically confirmed esophagitis (Savary and
Miller grade I-l1l). 53% had an increased proportion of pH-values below 4.0
(>8%). Individualized treatment was initiated upon the discretion of the referring physicians who were notified about the findings of endoscopy and the
pH-metry. After a mean follow-up of 26 months the previously validated German version of the Bowel Disease Questionnaire was sent to all patients and
abdominal symptoms and current treatment assessed. Data of 45 patients
(76%) became available for final evaluation (6 had relocated, 4 deceased, 4
non-responders). Logistic regression analysis was utilized to assess endoscopical findings and reflux pattern as predictors for symptomatic outcome.
Results: At follow-up, 33 out of 45 patients complained of persisting reflux symptoms; these patients had significantly lower mean pH-values (5.1
versus 5.6, p < 0.04) at the time of enrollment and an increased proportion
of pH-values below pH 4.0 (20% versus 6%, p < 0.05). In contrast, prevalence of symptoms at the time of follow-up was not different for patients with
and without esophagitis (82% versus 84%). Adjusting for medication during
follow-up, reflux pattern at the time of initial work-up was the only predictor for symptomatic outcome. This holds true if patients without esophagitis
were analyzed separately.
Conclusions: More than two years after initial diagnostic work-up the majority of patients with gastroesophageal reflux has persisting symptoms. Reflux pattern (mean pH-values, proportion of pH-values < pH 4.0) rather than
endoscopical findings predict long term symptomatic outcome. The data emphasize the need for an intensified long term treatment strategy in reflux patients, even if esophagitis is absent.

ulations of gastric mechanoreceptors have been postulated based on rapid
and slow elastic balloon distension studies, but past results may simply reflect varying responses to distension. Thus, we aimed to compare the influence of the mode of gastric distension on sensation and gastric compliance
utilizing a barostat device.
Methods: In 7 healthy volunteers we positioned a barostat bag in the proximal stomach and tested in random order (in triplicate) four different distension protocols: (a) standard ramp distension with 4 mmHg pressure step increments of 20 sec duration; (b) slow ramp distension with 2 mmHg pressure
increments of 40 sec duration; (c) slow random distension using a pressure
ramp consisting of 2 mmHg increments of 40 seconds duration with randomly interposed pressure steps 50% below the preceding pressure step
and (d) rapid random distension with 4 mmHg pressure increments of 10 sec
duration.
Results: The distension procedures yielded air flow rates between 2.4
mL/s for slow ramp and 18.4 mL/s for rapid random distension. First perception and maximal tolerable pressure were 10.9 i 1.1 mmHg and 19.6 + 1.5
mmHg, respectively. First perception and maximal tolerable pressures were
significantly correlated (r = 0.93, p < 0.005). The gastric pressure at occurrence of perception and the maximal tolerated pressure were not significantly
different for the different distension protocols. However, gastric compliance
was significantly reduced during rapid random distension (p < 0.01 vs. slow
ramp and p < 0.05 vs. slow random distension) but not during standard ramp
distension.
Conclusion: Gastric sensory pressure thresholds as assessed by isobaric
distension are not influenced by the mode of distension, suggesting a single
population of gastric mechanoreceptors. A decreased gastric compliance in
response to rapid distension with high flow rates may reflect delayed adaptive
gastric relaxation.
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enzyme secretion was studied using a marker perfusion/aspiration technique
in volunteers intubated with a multilumen tube. PYY 1-36 (45 pmol/kgh, n =
8) or saline (n = 8) was continuously infused during the experiment. CCK-8s
was infused in graded doses of 0, 3.3, 10 and 30 pmol/kgh for 45 min each.
Pancreatic trypsin and lipase outputs were measured.
Results: CCK dose-dependently increased lipase and trypsin outputs.
(1) PYY significantly inhibited basal pancreatic trypsin output.
(2) PYY significantly inhibited secretion due to 3.3 and 10 pmol/kgh CCK.
(3) PYY did not inhibit enzyme secretion stimulated by 30 pmol/kgh CCK.
Joo

rypei output

upu
0

Sensory thresholds during .d. nutrients (A vs. interdigestive)
Control
Insulin hypoglycemia
First perception

Pressure (mmHg)
Volume (mL)

-1.3 ± 1.6
+2.8 ± 8.5

-1.7 ± 2.2
-2.4 ± 3.5

-3.3 ± 3.0
+9.4 ± 7.0*

-1.4 ± 4
-0.2 ± 3.5

*1 ,~~

Pain

Pressure (mmHg)
Volume (mL)

Conclusion. Insulin hypoglycemia, a central acting cholinergic and adrenergic stimulus, increases the duodenal volume threshold for pain, while pressure thresholds are unaffected. This effect is due to altered compliance of the
small intestine that is independent of small intestinal phasic motor activity.

Bim 4004-1 is a Novel Peptide VY (PWY) Analog
Selective for Y2 Receptors

96

D. Grandt, C. Beglinger, M. Schimiczek, H. Goebell, P Layer. University of
Essen, Germany; University of Basel, Switzerland
Proabsorptive actions of PYY in animal models and preliminary human studies suggest that PYY analogs may be useful therapeutic agents in diarrhea
and malabsorption. Recently proabsorptive effects in canine small intestine
have been reported for a novel synthetic PYY analog, BIM 4004-1. Two receptor subtypes, Y1 and Y2, mediate the effects of PYY. It is neither known
which of these receptor subtypes mediates the proabsorptive effects of PYY,
nor to which receptor the PYY analog BIM 4004-1 binds. We studied the
receptor affinity of BIM 4004-1 in model systems of Y1-like and Y2-like receptors. Methods: BIM 4004-1 was kindly supplied by P. Eden, Biomeasure.
Binding of human PYY 1-36 and BIM 4004-1 to Y1 receptors was tested in a
human erythroleukemia cell line (HEL) which exclusively expresses Y1 receptors. Procine splenic membrane preparations were used for studying binding
to Y2 receptors. Competitive receptor binding studies were performed as previously reported (Grandt et al., EJP 1994). Data were fitted to a sigmoid function using a Hill slope of -1. Calculations were performed using an iterative
non-linear regression analysis. All data are means of 3 experiments. Results:
BIM 4004-1 has a similar affinity as PYY 1-36 to Y2-like receports in porcine
splenic membranes (pki 9.17 ± 0.11 and pki 10.09 ± 0.07 respectively, left
panel). BIM 4004-1 is less than 1000 fold potent on Y1-like receptors of HEL
cells (pki < 6 and pki 8.43 i 0.09, right panel).
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Conclusions: The PYY analog BIM 4004-1 is a highly Y2 selective agonist. BIM 4004-1 is less than 1000 fold potent on Y1 receptors as PYY 1-36.
The recently reported proabsorptive effects of BIM 4004-1 in a dog model
suggest an importance of Y2 receptors for proabsorptive actions of PYY. Y2
selective agonists warrant further studies in model systems of diarrhea and
malabsorption.
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Peptide VY Inhibits Low-Dose but not High-Dose
CCK-Stimulated Pancreatic Enzyme Secretion in
Humans

D. Grandt, J.M. Gschossmann, M. Schimiczek, C. Beglinger. H. Goebell,
P Layer. Layer University of Essen, Germany and University of Basel,

Switzerland
The physiological relevance of peptide YY IPYYI for inhibition of exocrine
pancreatic secretion in humans has been questioned since PYY does not
inhibit exocrine pancreatic secretion stimulated by high-dose CCK iv. While
low-dose CCK iv stimulates pancreatic enzyme secretion by modulating vagal
tone high-dose CCK iv can directly act on acinar cells to stimulate enzyme secretion. We determined whether the effect of postprandial levels of PYY on
CCK stimulated pancreatic enzyme secretion depends on the dose of CCK
used. Methods: The effect of PYY on basal and CCK-stimulated pancreatic
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Conclusions: In humans PYY infused in dosesmimicking postprandial
plasma levels inhibits basal pancreatic enzyme secretion and secretion stimulated by low-dose CCK iv. PYY does not significantly inhibit the stimulatory
effect of high-dose CCK iv. We hypothesize that PYY potently inhibits vagally
mediated stimulatory effects of CCK, but does not inhibit direct stimulation
of acinar cells by CCK. This is in agreement with the previously reported inability of PYY to inhibit enzyme secretion in isolated pancreatic acini and the
assumption that PYY acts by modulating vagal tone through Y receptors of
the area postrema to which binding of PYY has been demonstrated.

967
Oral PH-Modified Release Budesonide for Maintenance
i
of Steroid Induced Remission in Crohn's Disease - An
Interim Analysis
V. Gross, T. Andus, K.W. Ecker, A. Raedler, K. Loeschke, A. Weber,
M. Gierend, K. Ewe, J. Scholmerich and the Mainz, FRINO-Comp, Geretsried
and the German Budesonide Study-Group. Departments of Internal
Medicine, Universities of Regensburg, Germany
Purpose: The recurrence rate of Crohn's disease (CD) in patients brought into
remission by corticosteroids is high. The ECCDS showed that systemic corticosteroids reduce the relapse rate in these patients. The present study analysed whether treatment with the non-systemic steroid budesonide (3 x 1
mg/day) reduces the relapse rate, as well.
Methods: This was a multicenter randomised double-blind study. Patients
with active CD were brought into remission by conventional corticosteroids
according to a classical weekly tapering schedule (60-10 mg prednisolone
equivalent/day). After ca. 15 weeks systemic steroids were stopped and patients received placebo or 3 x 1 mg budesonide for 1 year. Aim of the study
was the maintenance of remission of CD.
Results: 267 patients with active CD were recruited. 180 patients (67.4%)
were brought into remission by the acute phase treatment with systemic
steroids. 85 patients were allocated to budesonide, 95 to placebo. The proportion of patients in remission after 1/4, 1/2 and 1 year was 66%, 44% and
35% in the budesonide group, and 62%, 42% and 29% in the placebo group.
Conclusion. The majority of relapses of CD after steroid induced remission
occurs during the first 6 months. 3 x 1 mg pH-modified release budesonide
per day are not effective in maintaining remission. The results of this study are
comparable with those of Loefberg et al. (Gastroenterology 1994;1 06:A722).
Presumably higher doses of budesonide are more effective in preventing relapses of CD but may cause more side effects, as well.
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Saliva Secretion is not Affected by the Presence of Acid
in the Distal Oesophagus, but Itself Markedly Affects
Acid Clearance Time

J. v. Schonfeld, M. Hector, D.F. Evans, D.L. Wingate. Gl Science Research
Unit and Dept. of Child Dental Health, London Hospital Medical College, UK
The waterbrush phenomenon is commonly experienced by patients with
gastro-oesophageal reflux (GOR) and is generally attributed to an increase
in salivary secretion. It is not known, however, whether GOR affects salivation. Therefore the study was designed to assess the effect of acid in the
distal oesophagus on volume and composition of secreted saliva. We also
investigated the effect of chewing gum-stimulated whole saliva secretion on
acid clearance.
After oesophageal manometry, a pH probe was placed 5 cm above the
lower oesophageal sphincter (LOS) in 10 healthy volunteers, aged 21-38
years. An additional paediatric feeding tube was placed 10 cm above the
LOS to allow infusion of 20 mis of either water or 0.1 n hydrochloric acid.
Acid clearance time was measured in an upright position with one swallow
every 45 s, modifying the quality of the swallows (wet vs. dry), the quality of
the material swallowed (saliva vs. water) and saliva secretion (basal vs. stimulated by a chewing gum base). Volume, protein concentration and pH of the
expectorated saliva were measured. A portable digital recorder was used for
acquisition of pH data at a sampling frequency of 0.15 Hz. (Mean ± SE).
Gum-stimulated salivary flow was higher than basal flow (26.0 ± 3.4 vs.
13.2 ± 2.0 mi/15 min; p = 0.005). The pesence of acid in the lower oesopha-
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a 5 channel low compliance perfusion system. In random order6 subjects received human insulin at a dose of 2 lU/kg body weight i.v. or the corresponding volume saline. Plasma glucose levels were measured at 5 min intervals
and an intraduodenal nutrient infusion started when blood glucose was < 30
mg/dL. Glucose was given intravenously to increase and maintain the plasma
glucose between 80 and 120 mg/dL.
Results: After hypoglycemia the volume, but not the pressure threshold for
pain significantly (*p < 0.05) increased as compared to control experiments
without hypoglycemia (table). Small intestinal motor response to nutrients
was not significantly affected by insulin hypoglycemia Ml 5.2 ± 0.2 vs 5.2 +
0.1, p > 0.6).
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gus did not affect salivaryflow, its protein concentration or pH. Acid clearance
depended on the quality of swallows and salivary flow.

Dryswallows
Wet swallows (saliva)
Wet swallows (water)

Acid clearance time (min)
basal salivary flow stimulated salivary flow
12.6 ± 2.6
9.1± 2.3
6.9 ± 1.9
2.3 ± 0.2
7.8 ± 1.8

n.s.
p < 0.02

We conclude that acid in the lower oesophagus does not affect saliva
secretion. Chewing gum, however, markedly decreases acid clearance time
and may therefore be another treatment option in gastro-oesophageal reflux.

96 I Oral PH-Modified Release Budesonide vs
6-Methyl-Prednisolone In Active Crohn's Disease
V. Gross, T. Andus, I. Caesar, M. Manns, H. Lochs, D. Genser, B. May,
H.-J. Schulz, U. Bar, B. Uberschaer, A. Weber, M. Gierend, K. Ewe,
J. Scholmerich. Universities of Regensburg and Mainz, Germany;
FRINO-Comp, Geretsried, Germany and the German Budesonide

Study-Group
Purpose: Steroids are effective in acute Crohn's disease (CD). The present
study assessed the effectiveness and safety of oral pH-modified release
budesonide (BUD) in patients with active CD in comparison with 6methylprednisolone (m-pred).
Methods: This was a prospective multicenter, randomized, double-blind,
double-dummy study. 67 patients with active CD (CDAI > 150) were included.
Patients were treated with 3 x 3 mg BUD (n = 34) or m-pred (n = 33) according to a weekly tapering schedule (48-32-24-16-12-8 mg). Primary aim was
remission of CD (CDAI < 150 and decrease by at least 60 points from baseline) after 8 weeks.
Results: Baseline demographics, disease activity and localisation of CD
in the small bowel and colon were similar in both treatment groups. On an
intention-to-treat basis 19/34 patients in the BUD group (55.9%) and 24/33
patients in the m-pred group (72.7%) were in remission after 8 weeks (p =
0.237). The mean CDAI decreased from 263 ± 50 to 118 ± 69 in the BUD
group and from 262 ± 81 to 95 ± 61 in the m-pred group (p = 0.183, final
CDAI BUD vs m-pred). The mean AUC of the CDAI until week 8 was 1196
± 425 in the BUD group and 1032 ± 402 in the m-pred group (p = 0.111).
Steroid related side effects appeared in 28.6% of the patients in the BUD
group and in 69.7% of the patients in the m-pred group (p = 0.0015).
Conclusions: pH-modified release budesonide (3 x 3 mg/day) is comparably effective as conventional steroids in patients with active CD but causes
significantly less steroid related side effects.

970 Post-ERP-Pancreatitis as a Model for Acute Phase
Response in Acute Pancreatitis
H. Messmann, H.G. Leser, W. Vogt, G. Lock, S. Hollerbach, A. Heinisch,
A. Linseis, V. Gross, A. Holstege, J. Scholmerich. Department of Intemal
Medicine 1, University of Regensburg, Germany
Aim: Although the etiology of acute pancreatitis can be very different, the
later acute phase response is uniform and is dependent on the severity of
acute pancreatitis. Besides animal models in most cases it is not possible
to examine the initial systemic response in patients in the first hours after
developing an acute pancreatitis. We used the post-ERP-pancreatitis as a human model for the exact examination of cytokine release and acute phase
response in the first hours of an acute pancreatitis.
Methods: 50 consecutive patients admitted for ERP because of different
reasons were included. A post-ERP-pancreatitis was defined as a twofold increase of amylase and at least two of the following clinical symptoms: abdominal pain, nausea, vomiting or peritonism 24 hours after ERP Blood samples were taken before and 0, 1, 4, 12, 24 and 48 hours after ERP, furthermore
in patients, who developed an acute post-ERP-pancreatitis, daily until CRP
was within normal ranges.
Results: Four out of 50 patients developed an acute pancreatitis. In those
patients amylase and lipase increased within the first hour after ERP with a
maximum between 4-12 hours. After 72 hours values were within normal limits. The peak of leukocytes was found at 48 hours. 11-6 increased and reached
maximal concentrations after 24 hours while highest CRP levels were found
after 48 hours. Il-I-receptor antagonist had its highest value also within 48
hours, while IL-8 and TNF showed no changes over time.
Conclusion: Post-ERP-pancreatitis is an ideal model to examine the initial
systemic reaction in the first hours after the beginning of the disease. An early
increase of circulation of pro- and antiinflammatory cytokines and a consecutive acute phase protein release is always found even with mild pancreatitis.
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Postprandial Motor Activity in the Human Small Bowel
is Modulated by Meal Size But Not by Meal Tlming
J. v. Schonfeld, D.F. Evans, H. Goebell, D.L. Wingate. Medical Clinic, Essen,
FRG; GI Science Research Unit, London Hospital Medical College, UK
The small bowel motor response to normal solid meals in ambulant subjects
has not been systematically studied, but attenuation of postprandial activity

Bowel Motor Response to Liquid Meals of
1931 Small
Different Chemical

Value in Man

Composition and Different Caloric

J. v. Schonfeld, D.F. Evans, H. Goebell, D.L. Wingate. Medical Clinic, Essen,

FRG; GI Science Research Unit, London Hospital Medical College, UK
In the canine small bowel, both duration of postprandial motor pattern and
contractile activity during the postprandial interval depend on the caloric load
and the chemical composition of a meal. In man, duration of the postprandial
interval has also been correlated with the caloric content of a meal, but studies on the effect of chemical composition on postprandial contractile motor
activity have rendered conflicting results.
10 healthy male volunteers, aged 19-38, underwent three separate ambulatory manometry studies. After an overnight fast, subjects were intubated
with a fine naso-jejunal catheter, incorporating 3 micro-pressure transducers,
15 cm apart. Its tip was positioned fluoroscopically, so that the middle transducer was at the Ligament of Treitz. A portable digital recorder was used for
data acquisition at a sampling frequency of 5 Hz. 45 minutes after the start
of the recording, volunteers drank 600 ml of either mineral water, a glucose
solution (660 kcal) or Intralipid 10% (660 kcal). The next morning, volunteers
drank 300 ml of the same test liquid. Recordings were analysed visually for
phase Ill of the migrating motor complex, and a validated computer program
calculated mean frequency and amplitude of contractions. (Mean ± SE).
Phase Ill reappeared significantly earlier after the 300 ml meals than after
the 600 ml meals (glucose: 168 ± 33 vs. 252 ± 40 min; fat: 154 ± 32 vs. 269
± 48 min; p < 0.02). However there was no significant difference between
equicaloric loads of glucose and fat. Likewise there was no significant difference between the two volumes of water (72 ± 22 vs. 112 + 19 min), but the
times for water were significantly shorter than for the same volume of a nutrient drink (p < 0.03). Mean frequency and amplitude of contractions during
the postprandial interval were not different after equicaloric loads of glucose
and fat (600 ml: 2.5 ± 0.4 vs. 2.5 ± 0.5 contractions/min and 22.8 ± 1.1 vs.
20.9 ± 1.2 mmHg; 300 ml: 2.3 ± 0.4 vs. 2.3 ± 0.5 contractions/min and 21.8
± 0.9 vs. 22.0 ± 1.2 mmHg).
We conclude that the caloric value of a liquid meal affects duration of the
postprandial motor pattern, whereas the chemical composition of a liquid
meal has no effect on postprandial contractile activity in the human small
bowel.

974 Beneficial Effect of Ursodeoxycholic Acid on Mucosal
Damage In Trinitrobenzene Sulfonic Acid Induced
Colitis
F. Kullmann, V. Gross, J. Ruschoff 1, H. Arndt, J. Scholmerich. Dept. of
Internal Medicine 1, 1 Dept. of Pathology, University of Regensburg, D-93042
Regensburg, Germany
Background: Recently we observed that ursodeoxycholic acid (UDCA) ameliorates experimental small intestinal inflammation induced by indomethacin
in the rat. In this study, we have tested whether ursodeoxycholic acid also
reduces mucosal damage in the trinitrobenzene sulfonic acid (TNB) model of
experimental colitis. Methods: Intestinal inflammation (colitis) was induced
in male Sprague-Dawley rats (250-300 g) by intracolonic administration of
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Quality of swallows

with the onset of nocturnal sleep has been reported. The aims of this study
were to investigate the effects on postprandial motor activity of the size of a
meal consumed, the size of the preceding meal, and to compare the effect
of a mid-day meal and a late evening meal.
8 healthy male volunteers, aged 19-38, underwent 5 separate 24-hr ambulatory manometry studies. After an overnight fast, subjects were intubated
with a fine naso-jejunal catheter, incorporating 3 micro-pressure transducers,
15 cm apart. Its tip was positioned fluoroscopically, so that the middle transducer was at the Ligament of Treitz. 60 minutes after the start of the recording, volunteers ate 1-5 portions (220-1100 kcal) of tagliatelle with vegetables. 10 hours later they consumed 2 or 4 more portions of the same food
and went to bed 30 min later. Pressure, sampled at a frequency of 2 Hz, was
recorded on a portable digital recorder and downloaded for computer analysis. Fed acticity (FA) was defined as the interval between the start of a meal
and the next phase Ill of the MMC. The integrated fed response (Area under
the curve, AUC) was derived by computer analysis of the pressure records.
(Mean ± SE).
After the midday meal, FA lasted 168 ± 14, 305 ± 22, 298 ± 23, 368 ± 36
and 398 ± 38 min for the 1-5 portions respectively. The increment for each
extra portion was significant (p < 0.05), except between 2 and 3 portions. AUC
was different only between the 220 and the 1100 kcal meal (206 ± 16, 238
± 54, 236 ± 34, 208 i 34, 302 ± 43 mmHg x s x min-1). Afterthelatemeal, FA
lasted 253 ± 56, 286 ±59 or 266 ± 63 min after the 2 portions, and 392 ± 28
or 408 ± 60 min after 4 portions, this difference was statistically significant,
but not influenced by the size of the preceding meal. The respective AUC
values (164± 32, 163 ± 23, 211 ±30 and 188 ± 44, 173 ± 36 mmHg x s x
min-1) did not differ, nor did AUC or FA differ between the mid-day and the
late evening meals.
We conclude that meal size is the major determinant of FA. The size of the
previous meal is irrelevant. In this study the time of eating made no difference,
suggesting that the onset of sleep rather than the time of eating determines
the response to a late meal.
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also performed (scale 1 to 6). The colon was divided in 3
S2 5.5-8 cm, S3 8.5-11 cm from the anus). All data
are expressed
± SD. Results: UDCA prevented TNB induced macroscopic mucosal damage in the group 1, especially in the area around the ulcers (SI: controls 3.56 ± 1.42- UDCA 1.83 ± 1.60 p < 0.05; S3: controls
1.67 0.5
UDCA 1.00 ± 0.89 n.s.). The long term treatment with UDCA
(group 11) influenced predominantely the area around the ulcers (S1: controls
3.22 ± 1.56- UDCA 1.00 ± 1.09 p < 0.05; S3: controls 2.33 ± 1.22- UDCA
0.33 ± 0.81). Histological analysis confirmed a trend towards a decreased degree of necrosis and inflammation in all treated groups which was however
not significant. Conclusion: Ursodeoxycholic acid attenuates the severity of
TNB induced colitis when administered before, simultaneously or after the
onset of inflammation. Especially the inflammation around the area with the
most severe damage was reduced. In addition to our previous results in indomethacin induced ileitis, these data may provide a rationale for studies in
patients with mild inflammatory bowel disease.
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Effects of Keratinocyte Growth Factor on Mucosal
in Rat Colitis: A Dose-Response Study

Injury

J.M. Zeeh, P Hoffmann, S.L. Aukerman 1, F. Procaccino, J.A. McRoberts,
S. Soltani, G.F. Pierce 1, J. Lakshmanan, D. Lacey1, VE. Eysselein. Div. of

Gastroenterology, Harbor-UCLA Medical Center, Torrance, CA; 1 Department
of Experimental Pathology, Amgen Inc., Thousand Oaks, CA 91320
Introduction: Keratinocyte growth factor (KGF) is a mitogen specific for epithelial cells known to enhance tissue repair in the skin. Its role in the gastrointestinal tract is largely unknown. We studied the effect of exogenous
rhuKGF on mucosal integrity, mucosal proliferation and mucus production in
the rat colon. Methods: Colitis was induced by enemas containing trinitrobenzenesulfonic acid/ethanol. In 3 groups of animals, KGF treatment was started
24 hours after induction of colitis at doses of 5 mglkg (n = 20), 1 mglkg (n =
10) and 0.1 mg/kg (n = 10) and continued daily for 1 week. Control animals
received vehicle only. Colonic tissue samples were evaluated macroscopically and microscopically and assayed for myeloperoxydase (MPO) activity.
To study the effect of KGF on mucosal proliferation another group of rats (n
= 6) without colitis was treated with 5 mg/kg KGF for 7 days and received
50 mg/kg bromodeoxyuridine (BrdU) prior to sacrifice. Histological staining of
colonic tissue sections with high iron diamine (HI) to determine mucin content, and immunohistochemistry using an anti-BrdU antibody to determine
cellular proliferation was performed. Results: KGF at a dose of 5 mglkg significantly reduced macroscopic necrosis and microscopic ulcerations by 46
and 53%. Similar significant results were obtained at a dose of 1 mglkg with
reductions in necrosis and ulcerations of 43 and 39%, respectively. A lower
dose (0.1 mg/kg) was ineffective. MPO activity was not significantly different
from controls in all groups. KGF significantly increased BrdU positive cells localized in the lower part of the crypts by about 80%. KGF also increased the
amount of HID-stained colonic mucus in goblet cells. Conclusions: KGF ameliorates tissue damage in rat colitis suggesting that it plays an important role
in mucosal integrity and repair likely by an increase in mucosal proliferation
and mucus production.
Funded in part by AMGE N., Thousand Oaks, CA.

Sequence of Inflammation and Dysplasia In Dextran
Sulfate Sodium Induced Colitis in the Rat
F. Kullmann, J. Ruschoff 1, V Gross, M. Alt, H. Messmann, J. Scholmerich.
Dept. of Internal Medicine I, University of Regensburg, D-93042

Regensburg; 1 Dept. of Pathology, University of Regensburg, D-93042
Regensburg
Background: There is a need for a reliable animal model for premalignant
lesions in the development of colonic cancer in chronic ulcerative colitis. A
small number of experiments mentioned the carcinogenic effect of dextran
sulfate sodium (DSS) on the large bowel of mice, rats, rabbits and Syrian hamsters. In this study we present the chronological sequence of DSS induced
colitis and dysplasia in the rat. Methods: Male Wistar rats, weighing 90-120
g were used. All rats received water containing 5% (Wtlvol) synthetic DSS
(mol wt 54000). Eight groups were formed: Al = four days DSS, All = seven
days DSS, BI = seven days DSS and ten days water which is analogous to
one cycle, Cl = two cycles
CV = six cycles). Colohic injury was assessed
macroscopically and microscopically. Dysplasia was graded in accordance to
Riddell et al (1984) (Dl = indefinite negative for dysplasia, D2 = indefinite
positive for dysplasia, D3 = low-grade dysplasia, D4 = high-grade dysplasia).
Results: In group Al we found active ulcerative colitis (UC) in 15 of 16 rats

predominately on the left side of the large intestine (13/15). Dl lesions were
observed in eight rats. In group All all rats (n = 6) showed an active UC. 2 of
6 had a total severe UC. Only regenerative epithelial lesions (D1) were seen
(n = 2). All rats of group B (n = 7) had a UC with the following dysplasia incidence rate: 617 D1, 5/7 D2, 217 D3. Dysplastic lesions were scattered over the
total large bowel. In groups Cl to Cil no dysplasia was observed. After five
or six cycles of DSS (CIV and CV) all rats (n = 6) showed dysplastic lesions at

multiple sites ranging from Dl to D3. High-grade dysplasia was not detected.
Conclusion: We showed that after administration of 5% DSS for seven days
followed by ten days water 70% of the rats showed epithelial lesions probably positive for dysplasia and 28% low-grade dysplasia. Multiple dysplastic
lesions occurred after five cycles DSS. The dextran sulfate colitis model thus
seems appropriate to study the development of dysplastic lesions in inflammatory bowel disease.

m IColonic Smooth Muscle of Rats is a Major Target of
977
Insulin-like Growth Factor-I In Vivo and In Vitro
J.M. Zeeh, F. Procaccino, P Hoffmann, T.T. Zittel 1, V.E. Eysselein,
J.A. McRoberts. Div. of Gastroenterology, Harbor-UCLA Medical Center,
Torrance, CA; 1 Tubingen University, Dept of General Surgery, TObingen, FRG
Introduction: Insulin-like growth factor-I (IGF) is an important mediator gastrointestinal growth and tissue integrity. We have recently shown an increase
in IGF binding sites after colonic injury exclusively in the muscularis propria. In
this study we investigated the effects of exogenous IGF-1 on colonic smooth
muscle (SM) in vivo and isolated rat colonic smooth muscle cells (SMC) in
primary culture. Methods: Sprague-Dawley rats were treated with rhlGF-I via
subcutaneous osmotic minipumps at a dose of 2.4 mg/daylkg for 14 days.
The body weight of all animals was monitored before and after treatment.
Colons were removed, rinsed and the wet weight and total length was measured. Cross-sections were stained for H&E and the thickness of the muscularis propria and the muscularis mucosa was measured. Cell proliferation
in the muscularis propria was determined immunohistochemically using an
antibody against PCNA. Growth rate of SMC in primary cultures isolated from
rat colon was determined in a defined media containing transferrin and selenium (basal media) in the presence or absence of IGF-1 (10-8 M), EGF (10-8
M) and FGF (200 ng/ml). Results: Body weight of IGF-treated animals was
significantly higher compared to controls (365 g ± 6 vs. 341 g ± 4). Both
colon wet weight and length increased significantly in treated animals (2.5
g ± 0.1 vs. 1.9 g ± 0.1 and 19.2 cm ± 0.4 vs. 15.2 cm ± 0.5, respectively).
The thickness of the longitudinal and circular SM was markedly increased in
treated animals (26 1£m ± 2 vs. 13 ,m ± 1 and 94 ytm ± 6 vs. 64 ,tm ± 6,
respectively). PCNA proliferation staining in the muscularis propria, showed a
significantly higher number of positive cells in IGF-treated animals compared
to controls (23 ± 3 vs. 9 ± 1.5). The thickness of the muscularis mucosa did
not change. Growth rate of SMC when treated with IGF along (0.15 ± 0.02)
was not statistically different from that of cells in basic media (0.06 i 0.01).
However, IGF in combination with EGF and FGF caused a significant increase
(0.51 ± 0.04) in the growth rate compared to EGF in combination with FGF
(0.33 ± 0.03) and to IGF alone. Conclusion: IGF has profound growth stimulatory effects on colonic smooth muscle in vivo. Growth experiments with
SMC in primary culture support our in vivo findings but suggest that IGF acts
along with other growth factors such as EGF and FGF.

9781 Ursodeoxycholic Acid Attenuates

Leukocyte-Endothelial Cell Adhesion in
Indomethacin-Induced Intestinal Inflammation in the Rat

H. Amdt, K.-D. Palitzsch, F. Kullmann, V Gross, S. Grune, J. Scholmerich.
Department of Intemal Medicine 1, University of Regensburg, 93042
Regensburg, Germany
Ursodeoxycholic acid (UDC) has recently been shown to ameliorate the
macroscopic and microscopic extent of experimental ileitis induced by indomethacin (INDO) in the rat. The objective of this study was to assess the
effect of UDC on leukocyte-endothelial cell adhesion which is increased in
this model of intestinal inflammation. Methods: INDO (7.5 mg/kg s.c.) was
injected 48 and 24 hours prior to the experiment. The mesenteric microcirculation was observed by intravital microscopy in animals treated with UDC (10
mglkg via oral feeding tube) or its vehicle for 3 days starting with the administration of INDO. Leukocyte rolling velocity, the number of adherent and emigrated leukocytes, erythrocyte velocity, and vessel diameter were monitored
in 30 1sm diameter postcapillary mesenteric venules. Macroscopic visible injury was scored 0 to 10, a blind histological assessment of mucosal integrity
on a 1 to 6 scale.

Results:

Control
INDO-UDC
INDO + UDC

Adherence
(100 ,um venule)
3.1 ± 0.5
14.9 ± 0.7.
9.2 ± 1.0*+

'p < 0.05 vs. control, +p

< 0.05 vs.

Emigration
(microscop. field)

Macroscopy
(0-1 0)

2.1 ± 0.60
6.9 ± 0.6*
5.5 ± 6.0

0

1

8.7 ± 0.5*
5.6 ± 1.1'+

3.7 ± 0.2*+

Histology
(1-6)
2.8 ± 0.5'+

INDO - UDC, Op < 0.07 vs. INDO - UDC.

The INDO-induced increase in leukocyte adherence, macroscopic and
histologic damage was significantly blunted by UDC treatment (adherence
-35%, macroscopy -35%, histology -23%), while the difference in leukocyte emigration was just not significant (-21%). UDC without INDO had no
effect on the registered parameters.
Conclusions: UDC may attenuate macroscopic and microscopic severity of INDO-induced intestinal inflammation by reducing the leukocyteendothelial cell interaction or by changing the exposure to endogenous bile
acids necessary for the INDO-effect.
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TNB (30 mg in 50% ETOH). Rats were treated with UDCA (10 mg/lkg) either
for three days starting with the administration of TNB (group 1, n = 6) or for
eight days starting one day after induction of colitis (group 11, days 2-9, n
6) and sacrificed at day 3 or day 9, respectively. Macroscopically visible
injury was scored on a 0 to 10 scale. A blind histological assessment of mu-
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Hoffmann, VE. Eysselein, J.M. Zeeh, F. Proccacino, J. Kao, F. Iwata,

F.W. Leung. Div. of Gastroenterology, Harbor UCLA Medical Center, Los
Angeles, Research and Medical Services, Sepulveda Veterans Affairs

Medical Center, Sepulveda, USA; University of Essen, Essen, Germany
Background: Members of the EGF family of growth factors appear to mediate protection against acute gastric and colonic injury. The mechanisms responsible for the protective effects are currently under investigation. In gastric mucosa EGF has been shown to induce an increase in mucosal blood
flow in vivo. In vitro EGF induces prostaglandin production (PgE2). The aim
of the current study was to examin the changes in colonic basal mucosal
blood flow and injury induced hyperemia in response to EGF and whether
these changes were sensitive to indomethacin pretreatment. Methods: 8
animals each group were either pretreated with indomethacin (5 mglkg ip)
or vehicle for one hour, and then treated with EGF (600 ,tglkg ip) or vehicle for another hour before induction of colitis with topical administration of
30 mg trinitrobenzenesulfonic acid in 50% ethanol onto the colonic mucosa.
Basal mucosal blood flow and injury induced hyperemia were determined
using tissue spectrophotometry as described previously. Results: EGF treatment alone increased basal mucosal blood flow by 20 ± 6%, but did not
change injury induced hyperemia compared to control. Pretreatment with indomethacin alone did not significantly change basal mucosal blood flow or
injury induced hyperemia. Pretreatment with indomethacin completely abolished the EGF induced increase of basal mucosal blood flow and reduced injury induced hyperemia in EGF treated animals. Conclusion: We hypothesize
that the EGF induced protection of the colonic mucosa is in part mediated
by an EGF induced increase of mucosal blood flow. The increase in mucosal
blood flow is mediated by increased prostaglandin production induced by
EGF. Inhibition of prostaglandin production with indomethacin unmasks an
additional vasoconstrictive effect in animals treated with EGF.

TGFa and EGF-Receptor but not EGF are Locally

Increased Expressed After Acute Colonic Injury In Rats
Hoffmann, J.M. Zeeh, M. Reinshagen, J. Lakshmanan, F. Proccacino,
V. E. Eysselein. Div of Gastroenterology, Harbor UCLA Medical Center, Los
Angeles, USA; University of Essen, Essen, Germany
P

Background: Members of the EGF family of growth factors appearto mediate
protection against acute gastric and colonic injury. EGF and TGFca, a peptide
within the kindred of the EGF superfamily mediate their biological activity
by binding to a common receptor. Having shown that EGF protects colonic
mucosa against acute injury the aim of the present study was to evaluate
the endogenous expression of EGF, TGFa and the EGF receptor in response
to mucosal injury in the same model of colitis in rats. Methods: Colitis was
induced in Sprague Dawley rats by administration of 30 mg trinitrobenzolsulfonic acid in 50% ethanol. Animals (n = 6 each timepoint) were sacrificed
before and at 2, 4, 8, 12 and 24 h after induction of colitis. Colon tissues
were examined for the mRNA expression of TGFca, EGF and EGF receptor
by Northern Blot and Ribonuclease Protection Assay. Protein translation was
analyzed by Western Blot analysis and/or immunohistochemistry using specific antibodies for TGFa, EGF receptor and EGF. Results: A 3 times increase
for TGFa expression and a 4 times increase in EGF receptor expression were
observed within the first 24 h after induction of colitis. TGFa protein was expressed as a 29 kDa precursor but not as the 50 amino acid TGFa metabolite.
Only a weak signal for EGF mRNA expression was obtained by ribonuclease
protection assaywhich did not increase during the course of colitis. TGFa and
EGF receptor immunoreactivity was localized in the crypt and surface epithelium of the colonic mucosa. Conclusion: The early increased expression and
translation of TGFa and EGF receptor during the course of colitis supports
our hypothesis, that members of the EGF superfamily of growth factors play
an important role in the early phase of colitis. We hypothesize that TGFa precursors but not EGF or the 50 aminoacid TGFs metabolite are the main locally
expressed ligands for the EGF receptor in colonic inflammation mediating its
protective effects.

Bile Duct Ligation and

Fasting Reduce Microcirculatory

Disturbances in Indomethacin-Induced Intestinal
Inflammation in the Rat

H. Arndt, K.D. Palitzsch, J. Scholmerich, D.N. Granger. Dept. of Physiology,
LSU Medical Center, Shreveport, LA; Dept. of Internal Medicine 1, University
of Regensburg, 93042 Regensburg, Germany
Indomethacin (INDO) induced intestinal inflammation is preceded by an increase in mucosal permeability and microcirculatory dysfunction. Direct exposure to luminal bile acids and INDO is necessary for mucosal damage.
The objective of this study was to assess the effects of bile duct ligation
and fasting on indomethacin induced leukocyte adherence and emigration in
rat mesenteric venules. Methods: In 4 experimental groups a single dose of
INDO (7.5 mg/kg, s.c.) was administered 24 hours prior to the experiment.
Animals were fed for 6 hours then fasted for 18 hours (3 groups), or fasted
for the whole 24 hours (1 group). In 2 of these groups, animals underwent bile
duct ligation or sham operation immediately before INDO injection. In 2 con-

trol groups, animals received one injection of indomethacin vehicle without
or with sham operation prior to application. Ten venules (30 gm diameter) per
animal were observed using intravital microscopy and the following parameters were monitored: number of adherent and emigrated leukocytes, leukocyte rolling velocity, erythrocyte velocity, venular blood flow, and shear rate.
Results: INDO alone induced a significant increase in leukocyte adherence
and emigration (4.8-fold and 4.2-fold, respectively) compared with untreated
animals 24 hours after administration. Sham operation before INDO administration resulted in an even higher rate of adherence and emigration (2.1-fold
and 1.8-fold vs. INDO without sham operation, respectively, and 6.4-fold and
6.2-fold vs. sham operation without INDO, respectively). The increase after
sham operation + INDO was significantly blunted by bile duct ligation (adherence by 40%, emigration by 55%) to an extent similar to fasting rats after
INDO injection (49% and 70%, respectively). Sham operation without INDO
resulted in an 1 .6-fold increase in leukocyte adhesion without a significant rise
in emigration. Conclusions: Bile duct ligation and fasting may contribute to
the reduction of indomethacin induced microcirculatory dysfunction by preventing biliary cycling of INDO or by reducing exposure to luminal bile acids.

9

Adenine Nucleotides Stimulate Migration in Wounded
Cultures of Small Intestinal Epithelial Cells

A.U. Dignass, A. Becker, S. Spiegler, H. Goebell. Division of
Gastroenterology, Dept. of Medicine, University of Essen, FRG
Background: After various forms of superficial injury, the integrity of the gastrointestinal mucosa is reestablished by rapid migration of epithelial cells
across the wound margins in a process termed restitution. Previous studies
demonstrated that several cytokines physiologically present in the gastrointestinal mucosa promote intestinal epithelial restitution in vitro. Recently, adenine nucleotides have been observed to enhance wound healing in wounded
cultures of kidney epithelial cells in vitro. However, the mechanism of action remained unclear. Methods: The effects of adenine nucleotides were
studied in an in vitro model of intestinal epithelial restitution using the nontransformed rat intestinal epithelial cell line IEC-6. Standard "wounds" were
established in confluent monolayers of IEC-6 cells and migration was quantitated in the presence or absence of AMP ADP, ATE cAMP and adenosine. Results: ADP and ATP significantly promoted epithelial cell restitution in vitro in a
dose-dependent manner. Enhancement of epithelial restitution was observed
as early as six hours after initiation of the wound. The minimum dose of ATP or
ADP required to observe significant enhancement of restitution was 25 micromolA, the maximum response was observed at a concentration of 250 micromolA. In contrast, adenosine, cAMP and AMP had no effect on cell migration.
Enhancement of IEC-6 cell restitution was independent of cell migration as
assessed by pretreatment of wounded monolayers with replication-inhibiting
doses of mitomycin C. The promotion of IEC-6 restitution in the presence of
ADP or ATP could be completely blocked by addition of immunoneutralizing
anti-TGF 1 to the culture media at the time of establishing the "wound". Conclusions: These findings suggest that certain adenine nucleotides which are
released from injured or dying intestinal mucosal cells, or administered exogenously, may promote epithelial restitution after mucosal injury through a

TGFfi-dependent pathway.

Various Diets Affect Leukocyte Adherence and
Emigration to a Different Extent in the Indomethacin
Model of Chronic Intestinal Inflammation
H. Arndt, K.-D. Palitzsch, J. Scholmerich. Department of Internal Medicine 1,
University of Regensburg, 93042 Regensburg, Germany

9

The rationale of the therapeutic effect of enteral nutritional treatment in
Crohn's disease is unknown. The objective of this study was to assess the
influence of various diets on the intestinal microcirculation in a model of long
lasting ileitis in Sprague-Dawley rats. Methods: Animals were fed for 2 weeks
with standard or special diet (poor of fibre, rich in protein, unsaturated or saturated fatty acids, or carbohydrates, poor or rich in cholesterol or fat) until intestinal inflammation was induced by two injections (7.5 mglkg s.c.) of INDO
24 h apart. After induction, rats were fed with the identical or with one of the
other diets for 1 Od until the experiment. Ten postcapillary mesenteric venules
(30 jm diameter) per animal were observed using intravital microscopy and
the following microcirculatory parameters were monitored: number of adherent and emigrated leukocytes, leukocyte rolling velocity, erythrocyte velocity,
venular blood flow, and shear rate. Macroscopically visible injury was scored
0 to 5. Results:

No INDO standard
INDO +
standard
fibre
protein
sat. fatty acids/fat

carbohydratelcarboh.
fatlfat
fibrelstandard

Adherence
(per 100 ,im venule)
3.1 0.6

4.7±+0.4*
4.9 ± 0.51
5.3 ± 0.4*+
2.5 ± 0.2+
4.5 ± 0.5'
6.0 ± 05.+
6.2 ± 0.7*+

p < 0.05 vs. no INDO standard, +p <

Emigration

Macrosc.

(per microsc. field)
2.2 0.6

score

4.6±i0.4*

4.3 ± 0.5
2.9 ± 0.3+
1.9 ± 0.3+
7.1 ± 0.7k+
4.2 ± 0.51
10.5 ± 1.3*+
0.05 vs. INDO + standard.

0

3.4±i0.5'
1.2 ± 0.3k

2.4 ± 0.61

0.4 ± 0.2+
3.1 ± 0.6*
2.5 ± 0.9*
3.6 ± 1.0*
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The application of various diets without INDO had
culatory parameters.

no

effect

on

microcir-

Results:
Manometry normal
Manometry abnormal
total

cJ0

*u,0
0,0
1,8 3,8 5,8 7.8 9,8
Leukyte-Emigration

Conclusions: The INDO-induced increase in leukocyte and emigration is
differentially affected by certain diet combinations (r = 0.37 of adherence vs.
emigration). The correlation of emigration with macroscopic damage (x =
1 .7y + 1.2, r = 0.65) indicates that at least emigration need to be affected in

order to have a therapeutic effect.

E IAnorectal Function in Progressive Systemic Sclerosis:
Another Parameter for Gastrointestinal Involvement?
G. Lock, M. Zeuner, B. Lang, J. Scholmerich, A. Holstege. Dept. of Internal

University of Regensburg, 93042 Regensburg, FRG

The aim of this study was to investigate anorectal function in patients with
progressive systemic sclerosis (PSS) and to define the role of anorectal function parameters in the diagnosis of gastrointestinal involvement of PSS. Since
esophageal motor disorder is the most common gastrointestinal manifestation in PSS, results of anorectal manometry were compared between patients with normal and disturbed esophageal traction. Methods: 25 patients
with PSS (22 f, 3 m; 17 x PSS, 6 x CREST-syndrome, 2 x overlap syndrome with predominance of PSS) were prospectively enrolled in the study
from 1992 to 1994. All patients were referred for manometric assessment
of esophageal function; none of the patients had originally been sent for
evaluation of fecal incontinence. Esophageal function was judged abnormal
when there was aperistalsis of the lower two thirds of the esophageal body.
In anorectal manometry, anal resting pressure and maximal squeeze pressure
were recorded with an 8 lumen water perfused catheter. Rectal perception
threshold as well as both threshold and excitability of the rectoanal inhibitory
reflex (RAIR) were determined by insufflation of a balloon attached to the tip

of the probe. Results: (median and range)
Parameter

Fecal incontinence

Patients with normal esophageal motility (n = 8)
0
61 (35-121)

Anal resting pressure (mm Hg)
Max. squeeze pressure (mm Hg) 159 (64-254)
Perception threshold (ml)
20 (12-25)
Excitability of RAIR
618(75%)

Threshold of RAIR (ml)
Amplitude of RAIR (% of
resting pressure)

20 (10-60)
50 (38-60)

Patients with disturbed esophageal motility (n = 17)
2
65 (27-96)

182(63-315)
20 (10-50)
16/17 (94%)
20(10-50)
60 (33-88)

Conclusions: Patients with PSS

may suffer from fecal incontinence, but it
unselected group of patients. There was no significant difference in anorectal function in PSS patients with normal or disturbed
esophageal motility; thus, anorectal manometry could not differentiate between patients with and without gastrointestinal involvement of PSS. In contrast to other observations, RAIR was excitable in nearly 90% of our patients.
was a rare

Symptomatic
9
13
22 (65%)

Total
14 (41%)
20 (59%)
34

Conclusion: Only 59% of patients with symptoms possibly indicative of
esophageal involvement had a pathological manometric tracing; vice versa.
patients without symptoms revealed esophageal involvement in 58%. Thus,
screening examinations for esophageal dysfunction are mandatory in all patients with PSS.

2,0-

Medicine 1,

Asymptomatic
5
7
12 (35%)

symptom in an

Esophageal Manometry in Progressive Systemic
Sclerosis: Screening Procedure or Confined to
Symptomatic Patients?
G. Lock, M. Zeuner, B. Lang, J. Schomerich, A. Holstege. Medical

Department 1, University of Regensburg, 93042 Regensburg, FRG
Esophageal manometry and transit scintigraphy are considered the most sensitive techniques for diagnosing esophageal involvement in progressive systemic sclerosis (PSS). Although there are no controlled data on the impact
of manometric findings on therapeutic strategies and clinical outcome, diagnosis of PSS-associated esophageal involvement usually is an indication
for anti-reflux treatment in order to prevent further complications like reflux
esophagitis with stricture formation and dysphagia. The aim of this study
was to prospectively evaluate the positive and negative predictive value of
esophagus-related symptoms in patients with PSS by comparing the results
of a standardized questionnaire with esophageal manometry.
Methods: 34 patients with proven PSS (30 females, 4 males; 21 x PSS,
9 x CREST-syndrome, 4 x overlap syndrome with predominance of scleroderma) were referred for esophageal manometry. Patients were asked for
heartburn, dysphagia for solid and liquid food and chest pain in a standardized questionnaire. Manometry was performed with a water perfused 8 lumen catheter (Synectics medical). Manometric tracings were interpreted using standard criteria; PSS induced esophageal dysfunction was diagnosed
when there was aperistalsis of the lower two thirds of the esophageal body.

988 Validity of a New Rapid Whole Blood Test for
Helicobacter pylori Infection
U. Peitz, J. Labenz, B. Tillenburg, M. Baumann, G. Borsch. Department of
Internal Medicine and Gastroenterology, Elisabeth Hospital Essen, Germany
Different serological tests for Hp-infection are linked with a wide range of validity. A rapid, albeit valid serological test performed within a few minutes in
the consulting office is essential for the treatment of the dyspeptic patient
that is no candidate for endoscopy. The study aimed to validate the new Helisal rapid whole blood test (RWBT).
Methods: 77 patients undergoing upper gastro-intestinal endoscopy for
different reasons with unknown Hp status and without Hp suppressive treatment during the last 4 weeks are meanwhile enrolled to the study. The assessment of HP infection was performed by urease test, culture and histology from 4 antrum and 4 body biopsies. An HP Infection was excluded only by
negative results in all of these three bioptic tests. The RHBT was performed
by an independent person unaware of the endoscopic and bacterial findings.
Result: 47 patients proved to be HP positive, 30 patients HP negative as
judged by endoscopic bioptic tests. Compared to these reference methods
the RWBT was true positive in 42, false positive in 8, true negative in 22, false
negative in 5 patients (sensitivity 89%, specificity 73%).
Conclusions: In our setting, the RWBT proved to be a sufficiently valid noninvasive method for diagnosis of Hp infection. It might be an useful means
for screening young dyspetic patients prior to endoscopy.

989
E Small Bowel Bacterial Overgrowth After Gastric Surgery
G. Lock, S. Hollerbach, H.J. Linde, W. Vogt, J. Scholmerich, A. Holstege.
Depts. of Internal Medicine 1 & Microbiology, University of Regensburg,
93042 Regensburg, FRG
Operations of the stomach may predispose to small bowel bacterial overgrowth (SBBO) by altered gastric motility, achlorhydria and diverted small
bowel loops. The aim of this study was 1. to investigate frequency and symptoms of SBBO in patients with operated or resected stomachs and 2. to evaluate the role of the glucose H2 breath test in the diagnosis of SBBO by comparing the results of the breath test with a quantitative microbiological culture
of small bowel contents. Methods: In 34 patients with gastric surgery (28 x
subtotal stomach resection with gastrojejunostomy [25] or gastroduodenostomy [3], 2 x Whipple's operation, 1 x gastrectomy, 1 x esophageal resection
with stomach dislocation, 1 x vagotomy) who were referred for gastroscopy,
small bowel content (preferably from the afferent loop or as far distal as possible) was endoscopically aspirated in a sterile technique. The aspirate was immediately cultured on different media, and cultures were analyzed for species
and quantitative growth. Cultures containing >105 bacteria/ml intestinal juice
were considered positive. 22134 patients were examined with a 50 g glucose
H2 breath test within a week of gastroscopy. A rise in H2 exhalation of >12
ppm was considered pathological. All patients were asked for possible symptoms of SBBO like diarrhea, bloating or diffuse abdominal pain. Patients who
had taken antibiotics within the last 8 weeks were excluded from the study.
Results: 29/34 patients had positive bacterial cultures with most aspirates
growing more than one species. The most common species was streptococus (17x), followed by undefined gram negative bacilli (9x), E. coli (9x),
staphylococci (8x) and neisseria species (6x). 15129 (52%) patients with positive bacterial cultures had symptoms like abdominal pain or diarrhea; however, symptoms were mostly minor and could not necessarily be attributed
to SBBO. When compared to bacterial culture, 50 g glucose H2-breath test
had a sensitivity of 79% for SBBO (see table).
H2 rise < 12 ppm
H2 rise > 12 ppm

Bact. culture
2
1

<105/ml

Bact. culture

>105/ml

4

15

Conclusions: After gastric surgery, SBBO occurred in 80-90% of patients.
If at all present, symptoms were usually mild. Glucose H2 breath test detected most of the patients with SBBO; if quantitative bacteriological examination is available, however, endoscopic sampling and culturing of intestinal
juice appears to be the method of choice.
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A. Geissler 1, T. Andus, W. Herrmann 2, F. Kullmann, I. Caesar, P Held 1,
V. Gross, S. Feuerbach 1, J. Scholmerich. Dept. for Internal Medicine I,
University of Regensburg, D-93042 Regensburg, FRG; 2 Dept. for Clin.
Chem., University of Regensburg, D-93042 Regensburg, FRG; 1 Dept. for
Radiology, University of Regensburg, D-93042 Regensburg, FRG

Background: Recently, we found a significantly increased frequency of focal
hyperintense white matter lesions in patients with ulcerative colitis (UC) or
Crohn's disease (CD) by magnetic resonance imaging (MIR). Since MRI does
not allow the differentiation between vasculitic and atherosclerotic lesions,
we evaluated cardiovascular risk factors and autoantibodies (ab) in all patients
with or without white matter lesions.
Patients and methods. Patients with CD (age 29 ± 7 years, mean ± SD),
or UC (29 ± 6 years) were studied by MRI. All persons were examined using
a 1.5 T magnet (SP63, Siemens, FRG) with Ti (TR 570 ms/TE 15 ms) and T2
(TR 2800 ms/TE 12-90 ms; TR 3700 ms/TE 80 ms) weighted axial and coronal
images including gadolinium enhanced studies.
Results: Focal white matter lesions were found in 23/58 CD patients (40%),
in 12/31 UC patients (39%), and in 8152 age matched (30 ± 5 years) healthy
volunteers (15%). The relative risk for white matter lesions was 2.6 (95%confidence interval: 1.3-5.3) in CD patients and 2.5 (1.2-5.5) in UC patients
compared to healthy persons. 7/12 patients with UC and white matter lesion
but only 2/20 patients without white matter lesions had lipoprotein (a) serum
concentrations of >30 mg/dl (relative risk: 5.8, 1.4-23.6; p = 0.03). No significant difference was found in patients with CD with (7/23) and without (7/33)
white matter lesions. No differences were found in UC or CD patients for
cholesterol, LDL cholesterol, HDL cholesterol, blood glucose, HbAlc, fibrinogen, Broca indices, blood pressure, smoking habits, ANA, rheumatoid factor,
cardiolipin ab., pancreatic ab., goblet cell ab., or pANCA.
Conclusion: Focal white matter lesions in patients with UC, but not with
CD are associated with elevated concentrations of lipoprotein (a). Lipoprotein
(a) is a known risk factor for thromboembolic events. It has a strong structural
homology to plasminogen and inhibits fibrinolysis.

E
Acid-absorption from Protein-based (PBD),
9911Amino
Peptide (PEPD), or Amino Acid Diet (ASD) In the
IV

In pancreatectomized humans 61 % of nitrogen (N) are absorbed from intact
lactalbumin after intragastral application despite the absence of pancreatic
proteolytic enzymes. It was thus speculated, that the small intestine was capable of relevant N-absorption from intact protein. To exclude the effects of digestion due to gastric and pancreatic secretions we determined mesentericvenous amino acid appearance rates in the isolated vascularly and luminally
perfused rat small intestine as a measure of nitrogen absorption.
After a control phase (C) small intestines of 5 rats each were luminally perfused with either PBD (Biosorb® Sonde), or PEPD (Peptisorb@),
or AAD :(Nutri2000®). Vascular exchange rates were calculated from avconcentration differences of amino adds (measured by HPLC) and perfusate
flow. Exchange rates of Gin, Ala, and Leu are given in table 1. In table 2 exchange rates of Leu, lie, and Val are normalized on the basis of a luminal
nitrogen content of 1 g N/100 ml diet.
Table 1: Vascular appearance rates of amino acids
Gin
Ala
Leu

C
-85 ± 8
54 ± 4
5±11

PEPD

PBD

C

-50 ± 3*"
52 ± 3
9± 1"*

-83 ± 11
70 ± 5
10±2

(nmol.min 1 g-1, mean ± SEM;

'p <

Leu
Val
lie

C
8± 1
7±1
5± 1

PBD
14±2"15±2"*
10± 1*"

123 ± 15*
95+ 13*"

0.05, "p

Table 2; Exchange rates normalized to 1
C

g

60 ± 9

-

<

C

AAD

-76 ± 5
66 ± 8
9+2

-49 ± 12*
81 ± 10
63+8**

0.01 by paired t-Test)

N/100 ml diet luminally
C
PEPD

AAD

16±3

159±22**

25±5

168±21"

13±2

105+4"0

21+5

137±13"*

14±3

113± 14"*

9±1

89±11"1

Biopsy
Difference

When infused into the small intestine PBD was a poor substrate for nitrogen absorption. Obviously, rat small intestine is not capable of relevant
N-assimilation from intact casein. N-Absorption seems to occur more efficient from PEPD than from AAD. Neither PBD nor PEPD supplied glutamine
in amounts sufficient for net GIn-appearance in mesenteric venous perfusate.

0
0
2

1.5
1.5
1

3
3
1

3.5
3.5
2

4
4

1.5
1
1

0
-1
3

1
0
3

3
2
2

1
-1
1

2
Mean of duplicates; 0, negative; 1-4, positive in 1: 1-1 :1000 dilution

n=

2
0
1

3.5
0.5
1

3
-0.5
1

Conclusions: In spite of the higher proportion of immune cells in the blood
the mean HIV-DNA content is about 10 times higher in duodenal biopsies of
AIDS patients. Like organized lymphold tissue the intestinal mucosa is thus
a preferential reservoir of HIV infection which may explain the preferential
loss of CD4 T cells in the mucosal immune system. As one of the largest
immunologic compartments of the body the intestine is therefore probably
of major relevance to the immunopathogenesis of HIV infection and AIDS.
Supported by grants 111-008-91 and 01 KI 9468 from the BMFT.
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Isolated Perfused Rat Intestine
F. Neuwirth, A. Raible, D. Veillard-Baron, M. Gregor, H. Locks, M. Plauth.
Medizinische Klinik I, Universitat Tubingen und Medizinische Klinik,
Universitatsklinikum Charite, D-10098, Berlin

R. Ullrich, A. Becker 1, T. Schneider, W. Schmidt, M. Zeitz, E.O. Riecken.
Universitatsklinikum Benjamin Franklin, Berlin, FRG; 1 Institute fur Virologie,
Freie Universitat Berlin, Berlin, FRG
The state of activation and differentiation of T cells in the intestinal mucosa differs from circulating T cells. These differences may affect infectability
by HIV as well as HIV replication. Therefore we investigated differences in
HIV load between duodenal biopsies and peripheral blood of AIDS patients.
Methods: Total DNA was extracted from duodenal biopsies and simultaneously drawn venous blood of 21 male AIDS patients [age 44 (26-56) years).
HIV(gag)-specific DNA was amplified by PCR from 500 ng DNA and three tenfold serial dilutions and detected (detection limit <15 copies) photometrically
after hybridization using an enzyme-conjugated probe (Amplico'", Roche).
Results: HIV-DNA was detected in blood of 13 and in biopsies of 16 patients. Biopsies contained significantly more HIV-DNA than blood (mean titer
1.88 vs. 0.90, p = 0.028). Five patients without detectable HIV-DNA in the
blood had very high HIV-DNA concentrations in biopsies (titer > 1 :100). No
correlation was found between HIV-DNA content in blood and biopsies.
Titers of HIV-specific DNA/500 ng total DNA in blood and biopsy specimens
00
00
Blood
0 0.5
1
1
1
2 2 3
3.5

I lnterleukin-8 Is Increased in the Colon Mucosa of
Patients with Inflammatory Bowel Disease (IBD)

R. Daig, T. Andus, E. Aschenbrenner, W. Falk, J. Scholmerich, V Gross. Dept.
for Internal Medicine 1, University of Regensburg, D-93042 Regensburg, FRG
Background: The concentration of lnterleukin-8 (IL-8) is enhanced in the intestinal mucosa of IBD patients. In the mucosa of patients with Crohn's disease (CD) IL-8 is less increased than in the mucosa of patients with ulcerative
colitis (UC). The cell type responsible for the production of IL-8 in the gut is
not known.
Methods: We determined IL-8 protein by ELISA and localized IL-8 mRNA
by 35S-in-situ hybridization in 55 biopsies of colonic mucosa from 26 CD patients, 67 biopsies from 35 UC patients, 38 normal control patients with adenomas or irritable bowel syndrome and 8 inflammatory control patients with
diverticulitis or infectious colitis.
Results: Compared to normal controls (median 4 pg IL-8/biopsy) IL-8 protein was significantly increased in macroscopically inflamed biopsies of UC
(median 140 pg/biopsy; p < 0.001), CD (median 118 pg/biopsy; p < 0.0001)
and inflammatory controls (median 30 pg/biopsy; p = 0.01). In contrast to
uninflamed UC biopsies (median 9 pg IL-8/biopsy; p = 0.3) IL-8 was also increased in uninflamed CD biopsies (median 46 pg/biopsy; p < 0.001). IL-8
mRNA was detected by in-situ hybridization in 31/55 biopsies of CD (56%),
38/67 biopsies of UC (57%), in 5/8 inflammatory controls (63%) and in 5/38
normal controls (13%). There was a correlation between IL-8 mRNA and IL-8
protein (r = 0.46; p < 0.001) and between IL-8 mRNA and the macroscopic
aspect of inflammation (CD: r = 0.47; p < 0.001; UC: r = 0.60; p < 0.001).
Conclusion: IL-8 mRNA was only detected in inflammatory cells in the
lamina propria but in none of the 168 biopsies in the mucosal epithelial cells.

of HLA-DR15, P-Anca and IL-1 Receptor
9941Association
E

Antagonist Allele 2 With Ulcerative Colitis

T. Andus, 1. Caesar, D. Vogi, J. Scholmerich, V. Gross. Dept. for Int. Med. 1,
Univ. of Regensburg, D-93042 Regensburg, Germany
Background: HLA-DR2, pANCA and recently IL-lra allele 2 have been found
to be genetic markers associated with ulcerative colitis.
Methods: DNA was isolated from periphal blood cells of patients with
Crohn's disease (CD: n = 105), ulcerative colitis (UC: n = 70) or from patients
with non-inflammatory bowel disease like irritable bowel syndrome (CO: n
= 69). DNA was amplified with DR specific primers and HLA-DR genotypes
were determined by reverse dot blot hybridization using allelespecific probes
(Standard INNO, LiPA HLADRB). IL-ira genotypes were analyzed by PCR.
pANCA were determined by immunofluorescene, using ethanol fixed human
PMNs as a substrate.
Results: The frequency of pANCAs was 64% (p < 0.00001) in the UC patients, 9% in the CD patients and 5% in CO patients. In patients with severe
UC (frequent exacerbations, corticoid dependency), the frequency of pANCAs
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[3 Increased Secretion of Immunoglobulins A and G by
Short-term Cultured Duodenal Biopsies In HIV Infection
T. Schneider, S. Chakravarti, W. Schmidt, T. Zippel, M. Zeitz,, E.O. Riecken,
R. Ullrich. Universitatsklinikum Benjamin Franklin, Freie Universitat Berlin,

Germany
In contrast to abnormalities of systemic humoral immunity in HIV infection
alterations in secretory mucosal immunity are not well characterized. Therefore we studied immunoglobulins secreted by cultured duodenal biopsies in
correlation to saliva and serum.
Methods: Duodenal biopsies of 18 controls [2 f, 16 m; median age 44
years) and 40 HIV patients [1 f, 39 m; median age 42 years; 10 HIV+, 30 AIDS]
were incubated for 48 h in culture medium. Supernatants (SN) and simultaneously obtained serum and saliva samples were assayed for immunoglobulin
(Ig) A, IgG, and IgM by radial immunodiffusion.
Results: In both HIV-infected patients and controls lower proportions of
lgG and higher proportions of IgA and IgM were found in SN and saliva samples compared with serum (Table). Compared with controls HIV patients had
higher concentrations of all lg classes in serum, of lgG and IgA in SN, and of
lgG and IgM in saliva. In HIV patients weak correlations were observed between serum and SN in lgG concentration (r2 = 0.11, p = 0.04), and between
SN and saliva in the proportions of lgG (r2 = 0.20, p = 0.02) and IgM (r2 =
0.19, p = 0.02). Other correlations were not found.
Serum [g/1l
C

lgG
H1V lgG
C
IgA
HIV IgA

C

%lg Saliva [mgAl
71% 18.5(135-29)
16.6 (14.3-19.7)** 72% 36.5 (26-51.5)*
19% 50.5(21-64.5)
3.3(1.5-3.8)
11

31(9.111.9)l

5.7(4.4-6.3)"

IgM 1.2 (0.9-1.7)

HIV IgM 2.0 (1.6-2.3)'

%lg

20%
32%*
57%
22% 41.5(31.5-65.5) 43%*
8% 16.5 (12.5-19.5) 16%
8% 25.0 (15.2-37.1)* 23%

tMedian (95% confidence interval); 'p < 0.02; "p

SN

[mgAl

%lg

11(9.5-13)
18.7 (16-24)**
11 (85-13.2)

33%
40%
31%
14.5(12-15.5)i 29%
13.3 (8.2-17.2) 37%
30%
14.7 (12-22)

< 0.002 vs. controls (C)

Conclusions: In HIV infection secretion of lgG and IgA is increased in the
intestinal mucosal immune system. The lack of correlation between saliva
and SN indicates that saliva does not adequately mirror intestinal secretory
immunity. The specificity and function of the secreted antibodies remains to
be determined.
Supported by, grants 111-008-91 and 01 KI 9468 from the BMFT.

Imbalance Between Pro- and
Antiinflammatory-Cytokines in the Colonic Mucosa in
Inflammatory Bowel Diseases (IBD)
T. Andus, R. Daig, G. Lock, S. Hollerbach, I. Caesar, D. VogI,
E. Aschenbrenner, W. Falk, J. Sch6lmerich, V. Gross. Dept. for lnternal
Medicine 1, University of Regensburg, Germany
Background: The proinflammatory cytokines IL-1 and TNF are controlled by
IL-1 receptor antagonist (IL-1 ra) and the soluble TNF-receptors p55 and p75. It
is hypothesized that there is an imbalance between pro-and antiinflammatory
cytokines in IBD.
Methods: IL-1 f, IL-1ra (R&D Systems, Minneapolis, MN), TNFa (Medgenix,
Fleurns, Belgium), sTNF-R-p55 and p75 (Hoffmann La-Roche, Basle, Switzerland) were measured by ELISA in homogenates from 35 colonic non-inflamed
biopsies controls (CO) from 8 inflammatory control biopsies (INF), from 49
Crohn's disease biopsies or from 53 ulcerative colitis biopsies.
Results: lnterleukin-1 ff (IL-1) and IL-1 receptor antagonist (IL-1 ra), but not
tumor necrosis factor a (TNF), and soluble TNF receptors (sTNF-R) were significantly increased in macroscopically inflamed biopsies in IBD. The medians
of IL-1/i and IL-1 ra in normal controls were 1 1 pglmg total protein and 6630
pglmg respectively. They were 614 pg/mg and 15500 pg/mg respectively
in severely inflamed CD, 507 pglmg and 40100 pg/mg in severely inflamed
UC, and 1310 pglmg and 26600 pg/mg in inflammatory controls. IL-1i/ was
aim significantly increased in uninflamed CD biopsies (median: 75 pg/mg).
Mucosal IL-1i/ and IL-1ra concentrations correlated significantly with macroscopic (IL-1i/: r = 0.68, p < 0.001, IL-1ra: r = 0.57, p < 0.001) and histologic

(IL-i/i: r = 0.62, p < 0.001, IL-ira: r = 0.62, p < 0.001) grading. IL-lra/lIL-l/
ratios were decreased in severely inflamed mucosa in IBD and in inflammatory controls from approximately 300 to 40. IL-1i/, IL-1ra, and TNFCa mRNAs
were detected by in-situ hybridization predominantly inflammatory cells in the
lamina propria.
Conclusion: There is a local imbalance between IL-1i/ and IL-lra in the
inflamed colonic mucosa, which is not disease specific.

1E971

Distinct CD4 T Cell Depletion In the Small and Large
Intestinal Mucosa and Blood of HIV-lnfected Patients
R. Ullrich, T. Schneider, W. Schmidt, W. Heise 1, M. Zeitz, E.O. Riecken.

Universitatsklinikum Benjamin Franklin, Freie Universitat Berlin, Germany,
1 Auguste-Viktoria Krankenhaus, Berlin, Germany
There is increasing evidence that HIV is not equally distributed throughout
the immune system. However, differences in immunological effects of HIV
between lymphoid compartments have not been studied. Therefore we analyzed CD4 T cell depletion which is the hallmark of HIV infection in different
compartments of the mucosal immune system and blood.
Methods: We studied 9 HIV-infected patients [1 f, 8 m; age 41 (27-57)
years; 2 HIV+, 7 AIDS] undergoing both upper and lower endoscopy within
a maximum of two days. Lymphocytes were isolated by gradient centrifugation from Venous blood and from enzymatically digested biopsies of the
duodenum and sigmoid colon. Cells were triple-stained with fluorochromeconjugated monoclonal antibodies against CD3, CD4, and CD8 and analyzed
by flow cytometry.
Results: The percentage of CD4+ T cells (%CD4) was lower in the duodenum compared with blood and sigmoid colon (p < 0.05). No correlation
of %CD4 was found between the three compartments. Blood and sigmoid
colon contained clearly more CD4 T cells than the other compartments each
in two cases (Table).
%CD4/CD3 T cells
Blood
Duodenum
Sigmoid colon

13
3
40

2
2

2

23

1

1

2

1
2

2
2
1

5
3
21

1
1
2

6
2
2

46
22
33

Conclusions: The considerable differences in %CD4 between the three
compartments studied may result from differences in HIV load and/or HIV
replication as described for other immunological compartments. Findings in
the peripheral blood are apparently not representative of the immunological
effects of HIV infection. Local differences in the degree of immunodeficiency
could be of major importance in the susceptibility of different parts of the
intestine to opportunistic infections and malignancy in HIV infected patients.
Supported by grants 111-008-91 and 01 KI 9468 from the BMFT.

9991 Detection of Adenovirus and Coronavirus in Stool is
Associated with Diarrhea in HIV-infected Patients
W. Schmidt, T. Schneider, M. Stoffler-Meilicke 1, R. lgnatius 2, W. Heise3,
T. Weinke, M. Zeitz, E.O. Riecken, R. Ullrich and the Berlin

DiarrheaNVasting-Syndrome Study Group. Universitatsklinikum Benjamin
Franklin, Berlin, 1 Institut fur Virologie, 2 Institut fur Mikrobiologie, Freie
Universitt Berlin, 3Auguste-Viktoria-Krankenhaus, Berlin, FRG
We examined the role of stool virus in the pathogenesis of diarrhea in HIVinfected patients. Methods: Intestinal biopsies and repeated stool samples
of 256 HIV-infected patients (13 f, 243 m; age 19-68, median 40 yrs; 41 HIV+,
215 AIDS) undergoing endoscopy because of diarrhea (n = 136; 53%) or
other gastrointestinal symptoms were examined for enteropathogens. Stool
virus was detected by electron microscopy. Results: Adenovirus and coronavirus were found in 17 (6.6%) and 29 (11.3%) patients, respectively; two patients harboured both viruses. Other pathogens were detected in 102 (40%)
patients and in 110 (47%) patients no infections were found. No significant
differences were observed in sex, age, disease stage, risk group, and antiviral therapy between these groups. CD4 counts were lower (each p < 0.05)
in patients harbouring adenovirus (median 201.al) or pathogens other than
stool virus (22.541A) compared with patients harbouring coronavirus (67/.Il)
or no pathogens (50/4.l). In patients with diarrhea the prevalence of adenovirus and coronavirus was 10% and 15%, respectively. Diarrhea was more
frequent in patients harbouring adenovirus (13/17; 76%; p < 0.01), coronavirus (21129; 72%; p < 0.01), or other pathogens (63/102; 62%; p < 0.01)
compared with uninfected patients (411110; 37%). In 14/17 (82%) and in
14/29 (48%) patients with adenovirus and coronavirus, respectively, additional pathogens were found, but the frequency of diarrhea was similar in patients with and without coinfections (adenovirus: 10/14 vs. 3/3; coronavirus:
12114 vs. 9/15). Pathogens other than stool virus were detected more frequently in patients harbouring adenovirus (14/17; 82%) than in patients without stool virus (102/212; 48%; p < 0.025).
Conclusions: Adenovirus and coronavirus were significantly associated
with diarrhea indicating an enteropathogenic role of these agents in HIV infection. In addition, the high proportion of coinfections in patients with adenovirus suggests that these agent may facilitate infection by other pathogens.
Supported by grants 111-008-91 and 01 KI 9468 from the BMFT.
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was significantly (p = 0.01) higher (73%) than in patients with uncomplicated
UC (50%). The frequency of the HLA-DR15(2) allele was also significantly increased in UC (48%; p = 0.01) compared to the patients with CD (22%) or
the controls (26%). The frequency of IL-1 ra allele 2 was 28.6% in UC patients,
26.7% in CD patients and 20.3% in CO patients (no significant difference).
50.0% of UC patients 45.7% of CD patients and 37.7% of CO patients had
at least one IL-1 ra allele 2 (n.s.d.). There was a trend to a higher frequency in
patients with pancolitis (52%) compared to patients with left sided colitis or
proctitis (42%) (n.s.d). In our population there was no difference in HLA-DR15
or HLA-DR2 frequency between pANCA positive and negative UC patients (p
= 0.4). The IL-1ra allele 2 was more common in the subgroup of HLA-DR15
positive UC patients (44%) than in HLA-DR2 negative UC patients (21 %) (p =
0.015). pANCA positive and negative UC patients had similar frequencies of
the IL-ira allele 2.
Conclusion: HLA-DR15 and pANCAs are strongly and independently associated with ulcerative colitis. The IL-1 ra allale 2 is only very weekly associated.
pANCAs are associated with a severe course in ulcerative colitis (odds ratio
1.47).)
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Immunohistochemical Study About the Innervation of
the Gut-Associated Lymphoid Tissue
IV

Department of Medicine (Gastroenterology),

The detailed mechanisms of intercommunication between the intestinal immune
and nervous systems are not yet clear. It was therefore decided to
employ immunohistochemical techniques to investigate the structural organization of the ENS in the regions of the gut-associated lymphoid tissue (GALT),
with special reference to the lymphoid follicles of the Peyer's patches in the
human and porcine intestine.
For that purpose we use polyclonal antibodies against the neuronal marker
protein gene product 9.5 (PGP) and against the glial marker S-100 protein and
glial fibrillary acidic protein (GFAP) for immunofluorescence and immunoperoxidase reaction in sections and whole mount preparations of the intestinal
wall.
Due to the location of the lymphocytes in the epithelium and in the lamina propria mucosae they have a close relationship to the nerve fibers of the
plexus mucosus. The lymphoid follicles, which extend over the tunica submucosa and tunica mucosa are in close topographical relationship with the two
submucosal plexuses. The plexus submucosus externus is situated close to
the base of the follicles. Nerve fibers run from its ganglia in the interfollicular area to the plexus submucosus internus. Nerve fibers of this plexus surround the lymphoid follicles and run to the tunica mucosa. An aganglionic
plexus, which also surrounds the follicle, is formed in the lamina muscularis
mucosae. Although we were unable to find nerve fibers in the follicle proper,
many nerve fibers run together in the dome area of the tunica mucosa and
form a dense network under the follicle-associated epithelium.
We can conclude that there is an intimate and differentiated anatomic association between the compartments of the GALT and of the ENS. The results of the innervation patterns in intestinal lymphoid tissue provide a basis
for the investigation of their changes under experimental conditions and in
disease.
-
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Action of Intraileal Amino Acids on Pancreatic Protein
Response Before and After Cutting the Extrinsic
Nerves of the Ileum in Dogs

S. Teyssen, W. Niebel 1, E. Niebergall, M.V. Singer. Dept. of Medicine IV
(Gastroenterology), Univ Hosp. of Heidelberg at Mannheim, Germany; Dept.
of Surgery, Univ of Essen, Germany
In different species, including cats, rats and humans pancreatic enzyme secretion was inhibited by intraileal perfusion with fatty acids. In dogs the relationship between intraileal nutrients and pancreatic exocrine secretion is
greatly unknown. The Aim of the study was to elucidate the role of the
ileum in the control of the hormonally stimulated pancreatic secretion. For
this reason, we developed a model of total extrinsic denervation of the entire
ileum by autotransplantation this segment of bowel in dogs. In four dogs the
jejuno-ileal junction and the distal ileum were transsected. Intestinal continuity was reestablished by two end-to-end anastomoses. In addition the superior mesenteric artery and vein were denervated by resection of their adventitia at the base of the mesentery. A Thomas-like cannula was placed into the
stomach, duodenum (to collect pure pancreatic juice) and at the jeuno-ileal
junction. Thus, ileal stimulants could only stimulate the pancreas via release
of hum oral mediators. Eight control dogs received only the three fistulas. After recovery, in both sets of dogs dose-response studies of the pancreatic protein response to perfusion of the extrinsically denervated or innervated ileum
with tryptophan (TRP; 0.12-1 0.0 mmol/h) were performed, given against an
intravenous (iv.) background of secretin (S; 20.5 pmollkg/h) and caerulein (C;
29.6 pmol/kg/h). After 1 h of S + C, perfusion of TRP into the ileum was begun, starting with the lowest load and trebling the load every 45 minutes. On
separate days control experiments with intraileal perfusion of 0.15 M NaCI
were done. Results: lv. S + C significantly (p < 0.05) increased pancreatic
protein output above basal in both sets of dogs. Intraileal TRP caused a dosedependent decrease in the pancreatic protein response to S + C. In the intact
animals only high (3.3 and 10 mmol/h) loads of TRP significantly reduced the
protein output by 47% and 54%, resp., as compared to the response to S +
C infusion alone, whereas in the denervated animals low and high (0.37-1 0.0
m mol/h) loads of TR P reduced the protein output significantly by 56% to 59%.
In both sets of dogs the integrated protein response (IPR; mg/225 min.) to
all loads of TRP was significantly lower than control [means ± SEM; control
studies: a) innervated dogs: 6475 ± 4606 mg, b) denervated dogs: -115 ±
3732 mg. TRP: a) innervated dogs: -16412 ± 6477 mg; b) denervated dogs:
-46420 ± 14093 mg] but the IPR was significantly lower in the denervated as
compared to innervated animals. Conclusions: 1) Extrinsic denervation of the
entire ileum is a valuable preparation to study the role of nerves in the control
of pancreatic secretion; 2) both in the intact and autotransplanted animal an
"ileal brake" exist of the hormonally stimulated pancreatic secretion for tryptophan; 3) the extrinsic nerves of the ileum are probably not the dominant
mediatores of the inhibitory action of ileal tryptophan on pancreatic output.

S. Teyssen, R. Pfutzer, F. Stephan, MV. Singer. Dept. of Med., Univ Hosp. of

Heidelberg at Mannheim, Germany
A decrease of the inhibitory effect of different H2-receptor antagonists on
gastric acid output after repetitive dosing has been reported. Whether this
fading also occurs during a 28 day long term therapy with the proton pump
inhibitor pantoprazole is unknown. The Aim of this study was to compare the
effect of a 28-day long-term therapy with pantoprazole (40 mg/die at 8:00 hr)
with that of ranitidine (300 mg at 20:00 hr) on the intragastric (ig.) pH. 24 hr
ig. pH-metry, using combined glass electrodes, was performed on day 1. 7
and 28 between 8:00 hr and 8:00 hr for pantoprazole and between 20:00 hr
and 20:00 hr for ranitidine in 20 healthy female (n = 11) and male (n = 9) volunteers. Standardized meals were given at 9:00 hr, 14:00 hr and 21:00 hr. On
separate days ig. 24 hr pH-metries without any medication were performed
as controls. Results: The daily oral therapy with pantoprazole significantly (p
< 0.0001) increased on day 1, 7 and 28 the ig.-median pH to 166%, 244%
and 247%, resp., as compared to control (100%). After 7 days and 28 days of
pantoprazole the median 24 hr pH was significantly (p < 0.0001) higher than
on day 1. There were no significant differences in the responses on day 7 and
28. The daily oral therapy with ranitidine significantly (p < 0.0007) increased
on day 1, 7 and 28 the ig.-median pH to 160%, 133% and 1:27%, resp., as
compared to control (100%). After 7 days and 28 days of ranitidine the median 24 hr pH was significantly (p < 0.0015) lower than on day 1. There were
no significant differences in the responses on day 7 and 28. Pantoprazole vs
ranitidine: On day 1 of the therapy with pantoprazole as compared to ranitidine there was no significant difference in the 24 hr ig. pH-metry. On day 7
and 28 during the therapy with pantoprazole the ig. median pH was significantly (p < 0.0014) higher than on day 1, 7 and 28 during the therapy with
ranitidine.
Table: lg. 24-hr median-pH in response to orally given pantoprazole (40 mg) and ranitidine
(300 mg). Results are medians with the interquartile distances ( ); n = 20.
Pantoprazole
Ranitidine
Control
2.5 (2.3-3.2)*
2.4 (2.0-3.1)*
Day 1:
1.5 (1.3-1.7)
3.6 (2.9-4.3.1fE
Day 7:
2.0 (1.6-2.4)l§
3.7 (3 0 4.7)*#&
Day 28:
1 9 (1.7-2 3)-5
*p < 0.0001 vs control for pantoprazole and p < 0.0007 for ranitidine; #p < 0.0001 higher
than day 1; sp < 0.0015 lower than day 1; &p < 0.0014 higher than day 1, 7 and 28 of
ranitidine.

Conclusions: (1) Pantoprazole (40 mg) is a more potent inhibitor of ig. acidity than ranitidine (300 mg). (2) On the first day of a 28-day longterm therapy
with pantoprazole, pantoprazole is as potent as the maximal inhibitory efficacy of ranitidine on ig. acidity. (3) During a 28-day therapy with pantoprazole
no tolerance is soon, but in contrast, after 7 days an increase of the efficacy
of pantoprazole in inhibition of the ig. acidity is soon remaining for the whole
duration, (4) whereas tolerance of the ig. acidity of ranitidine occurs within 7
days of treatment.

11009 I Evaluation and Validation of a Crohn's Disease Activity
Index Reflecting Macroscopic Acuteness and Its
Relevance Influencing Short and Long Term Outcome
B. Simonis, S. Diehl, M. Heine 1, D.L. Heene, R. Gladisch. Dept. of Int.
Medicine 1, Klinikum Mannheim, University of Heidelberg, Germany,
1 Institute of Pathology, Klinikum Mannheim, University of Heidelberg,
Germany
Activity of Crohn's Disease (CD) can be assessed by means of clinical, biological, and morphological criteria; however, there is still lack of a general
accepted indirect and objective parameter allowing reliable and easy prediction of acute flare up.
36 patients were included into a prospective study and underwent endoscopic investigation, 18 with clinically exacerbated disease and 18 with
supposed remission after conservative therapy. The macroscopic findings
were categorized to constitute dependent variable yielding two ordinate levels: acute active disease or remission. The extent of affected mucosal area
was not taken into consideration. Macroscopic and histological findings were
compared. The serum parameters et,-antitrypsin, acid a1-glycoprotein (AGP),
C-reactive protein, sialinic acids, prealbumin (PAB), and albumin were used as
independent variables. In order to validate the developed index an analogous
study was performed including 44 patients, 29 with active disease and 15
controls. Basing upon macroscopic findings resp. the validated index defining active disease vs. remission, mean duration of acute phase treatment and
consecutive remission time of 41 subjects prospectively followed (range 5 to

61 months) was calculated.
Endoscopic and histological degrees of inflammation were highly associated showing a contingency of 86% (p < 0.001). The following model was
calculated by stepwise logistic regression analysis: If AGP (mgldL) - 4.2 x
PAB (mg/dL) > 0.8, then active disease will be predicted with a sensitivity of
100% and a specifity of 95% (p < 0.001). Predictive values of the single parameters were lower, respectively. The validation study confirmed existence
of the model showing again high values for sensitivity (93%) and specifity
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Krammer Heinz-Jorqen.
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10051 Effect of a 28-day Therapy with the Proton Pump
Inhibitor Pantoprazole and with the H2-receptor
Antagonist Ranitidine on Intragastric PH in Healthy
Human Subjects
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Alll
tion of specific antagonists such as TNFRs and IFN-yR might modulate cytokine effects in vivo and contribute to the immunopathogenesis of alcoholic
liver cirrhosis.

11012

Early Identification of Biliary Pancreatitis with
Procalcitonin - A New Inflammatory Parameter

F.M. Brunkhorst, Z.F. Forycki, W. Beier, J. Wagner. Dpt of Medical Intensive

1010 The Importance of Acute Endoscopic Intervention in
Biliary Pancreatitis
W. Veltzke, A. Adler, K.E. Hampel, R.E. Hintze. Central Interdisciplinary

Endoscopy, Dept. of Gastroenterology, University Hospital Rudolf Virchow,
Free University of Berlin, Germany
Introduction: Indication for ERC and eventually endoscopic sphincterotomy
(EST) in acute biliary pancreatitis is undisputed today. Timing for an eventual
intervention is discussed controversially. We evaluated in this study the significance of an emergency ERC/EST for the outcome in patients with such

diagnosis.
Methods: There were two therapeutic options: In group A with biliary pancreatitis an emergency ERC/EST was performed within 4 hours after admission to our hospital. In group B the therapy followed after an 24 up to 36
hours interval in the regular daily working time. The tune interval from the
beginning of the typical symptoms up to the admission to hospital was registered. The total patient number was n = 25, in group A n = 13, in group
B n = 12, mean age: 58.3 years, n = 17 female, n = 8 male, in both groups
sex and age paired. Follow-up treatment was due to the standard in internal
medicine with intensive care, antibiotics and infusion therapy.
Results: The time interval between the biliary induction until the admission
to hospital was in group A 1.6 days, in group B 1.9 days in the mean. An
ERC/EST also under emergency conditions was in both groups possible at
every time. It took place in Group A in 68.5% of the cases out of the regular
working time. Clinical diagnosis was proved in all cases by the result of ERC.
In group A lipasaemia was normalized after 5.2 days, leukocytosis after 5.6
days. In group B the serum-lipase level was in the normal range after 14.0
days, leukocytosis after 7.3 days. In two cases in group B a severe septic
cholangitis occurred. There were no complications due to the therapeutic
procedures or the pancreatitis, and no fatal outcome.
Conclusions: Up to this time the therapeutic groups are to small to
make statistically significant statements but there is a clear trend to a mild
course of the disease in cases of emergency endoscopic interventions. If an
emergency-ERC-team should be present around the clock also considering
the economic implications is to be discussed with the shorter stay in hospital
and the saved intensive care days.

13011

Role of Specific Cytokine Antagonists (TNFR-p55,
-p75, IFN-yR) in Patients with Alcohol-induced Liver
Cirrhosis

C. Hanck, H. Gallati 1 M. Tokus, M.V. Singer, S. Rossol. Depts. of Int.

Medicine, Univ of Heidelberg at Mannheim, Germany, 1 Pharmaceutical
Research-New Technologies, Basel, Switzerland
The pathogenetic role of cytokines in patients with alcohol induced liver cirrhosis is still unclear. Recent results demonstrate enhanced levels of proinflammatory cytokines (e.g. TNF-a) and Th-1 cytokines (e.g. IFN-y) in hepatic
tissue of cirrhotics. Naturally occurring antagonists (TNF-receptors (TNFR),
IFN-yR, IL-10) regulate cytokine synthesis in vivo thus attenuating systemic
cytokine effects. We therefore studied soluble receptor molecules (TNFRs
p55 (CD120a), -p75 (CD120b), IFN-yR), and the Th-2 lymphokine IL-10 in patients with different stages of liver cirrhosis.
Methods: 43 patients with alcohol-induced liver-cirrhosis (age: 25-66
years: 33 men, Child-Pugh class A: n = 1 1; Child-Pugh B class: n = 18, ChildPugh class C: n = 14) were included. 25 healthy persons (age 20-36) served
as controls. Serum concentrations of TNF-a, IFN-y, TNFR-p55, -p75 and IFNyR were measured by enzyme-linked immunologic binding assay (ELISA).
Results. Serum concentrations of the soluble cytokine receptors TNFRp55, -p75 (p < 0.0001) and IFN-yR (p < 0.01) were strongly elevated in patients with liver cirrhosis compared to controls. Serum levels of both TNFreceptors reached maximum values in Child-Pugh class C, and were elevated
compared to Child class A (p < 0.001). In contrast to TNFR the IFN-yR levels declined during the progression of disease with significantly lower serum
levels in Child-Pugh class C compared to class A (p <0.05). TNF-a, IFN-y and
IL-10 reached maximum values in Child class C.

Controls
Child A
Child B
Child C

TNFR-p55

TNFR-p75

IFN- yR

(ng/m 1)

(ng/ml)

(pg/ml)

0.79
2.37
2.02
3.86

±
±

0.2
2.2

±

1.4

±

2.6

0.90
2.41
2.83
6.32

±

0.2

±

0.8

±
±

1.8
2.9

107.2
563.2
470.2
384.3

±
±
±

±

93.8
167.8
359.3
319.6

Summary: TNFR-p55 and -p75 are elevated in late stages of alcoholinduced liver cirrhosis, whereas in contrast highest levels of IFN-yR are found
in lower Child stages A and B. Thus the pattern of soluble cytokine receptors
in serum may characterize different stages of alcoholic liver damage. Eleva-

Care, Neuk6oln Hospital, Berlin, Germany
In acute pancreatitis (AP) early detection of gallstones is important, because
persistent or recurrent ampullary obstruction by an impacted stone might be
responsible for the development of pancreatic haemorrhage, necrosis or biliary sepsis. Several clinicobiochemical systems have been proposed for predicting gallstones in AR however with poor specificity. In a pilot study of 26
consecutive ICU pts with AP of various origins we monitored serum activities
of inflammatory and cholestasis together with clinical parameters, including
procalcitonin (pro-CT), a 116-amino acid precursor protein of calcitonin, reflecting severity of systemic response in pts with infections of bacterial origin.

Age (yr)
Sex (M/F)
Initial AP-Il Score
Body temperature
Lipase (IU/L)
SGOT (IU/L)
SGPT (IU/L)

AP(IU/L)
Calcium (mmol/L)
Bilirubin (mg/dl)
CRP (mg/L)
IL-6 (pg/mlI)
TNF (pg/ml)
Neopterin (nmol/L)
Procaicitonin (ng/ml)

Biliary pancreatitis (n = 10)
68 ± 13
3/7
12.5 ± 8
38.5 ± 0.8
1500 ± 2331
81 ± 97
135 ± 150
275 ± 123
2.17 ± 0.22
3.8 ± 2.0
253 ± 134
913 ± 964
79 ± 97
85 ± 110
81 ± 155

Toxic pancreatitis (n - 16)
44 ± 16
12/4
5 ± 4.7
38 ± 1.0
1394 ± 1488
39 ± 50
48 ± 70
190 ± 100
2.18 ± 0.29
2.0 ± 1.57
346 ± 163
905 ± 821
78 ± 109
37 ± 53
1.2 ± 1.7

Pro-CT levels were significantly increased in pts with biliary pancreatitis,
confirmed by ERCP maximally elevated in pts with cholangitis and systemic
complications and were associated with mortality. In pts with toxic AP pro-CT
positivity was very low, despite of comparable patterns of cytokine activation.
However, in case of systemic complications (ARDS) and pancreatic necrosis
pro-CT was slightly elevated. Hyperprocalcitoninemia in pts with biliary AR'
but no clinical cholangitis indicates bacterial inflammation, so that early ERCP
and antibiotic therapy should be performed.

1 013 Downregulation of the Immune Response by Soluble
Specific Cytokine Antagonists in Inflammatory Bowel
Disease (IBD)
C.B. Kolbel, R. Wagner, C. Hanck, S. Rossol, MV. Singer, H. Goebell. Depts.
of Int. Medicine, Univs. of Essen and Mannheim, Germany
Overproduction of proinflammatory cytokines (i.e. TNF, IL6) in vivo is a common phenomenon in patients with active inflammatory bowel disease (IBD)
and is suggested to be involved in its pathogenesis. Balance between Th-1and Th-2 lymphokines seems to be crucial for the outcome of an immune
response. Additionally cytokine effects are modulated via specific antagonists (e.g. soluble receptors). The role of these inhibitory molecules in IBD
however remains to be defined. We therefore investigated the pattern of naturally occurring cytokine antagonists (TNF specific receptors-p55 (CD120a),
-p75 (CD120b), IL-6R, IFN-yR, IL-10) in patients with active and inactive IBD.
Methods: Patients with active CDAI > 190; n = 20) and inactive (CDAI <
150; n = 34) CD, as well as both active (n = 20) and inactive (n = 18) ulcerative Colitis (UC) were included (Trueluve criteria). 22 healthy persons served
as controls. All cytokine receptors were determined in sera by ELISA and
showed no crossreaction with the corresponding cytokine. IL-10 was measured by commercial ELISA (Medgenix, Belgium). Results: Serum levels of
TNF-a were increased both in active and inactive CD and CU, respectively (p
< 0.001). Soluble TNFR-p55 and -p75 were significantly increased in patients
with active CD (p < 0.01), but not inactive disease. In contrast, only TNFR-p55
was elevated in active UC (p < 0.01). IL-6 serum levels were elevated in active
CD (p < 0.01), while IL-6 receptor-levels were only slightly increased. Soluble
IFN-yR levels were only increased in inactive UC but not in CD or inactive UC.
IL-10 in either disease was not different from controls.
Controls
Act. CD
(pg/ml)
500 ± 100 1000 ± 100
TNFRpS5
TNFRp75 1900 ± 100 3000 ± 300
IL-6R
147.2 ± 8.7 164.1 ± 114
IFNyR
137.7 ± 243 159.2 ± 311
11.1 ± 0.7 62.9 ± 51.5
IL-10

Inact. CD
900 ± 200
12000 ± 10
171.9 + 118
235.0 ± 546
12.8 ± 1.3

Act. UC
900 ± 100
2600 ± 300
185.3 ± 158
159.1 ± 487

10.9 ± 0.6

Inact. UC
500 ± 300
2400 ± 100

178.0 ± 9.8
345.1 ± 656
10.8 ± 0.6

Summary: TNFRs are elevated both in active UC and CD and thus may
reflect disease activity in IBD. In contrast, highest levels of IFN-yR are found
in inactive IBD. Thus different patterns of cytokine receptors characterize different stages of IBD. Antagonists like IL-10 appear not to be involved in the
control of IBD. We conclude that elevated specific antagonists such as TNFRs
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(93%). Remission was reached within 24 ± 10 days (mean ± SD) while remission rate was 81%. Median remission time was estimated to 22 months
(Kaplan-Meier analysis) for the 41 patients followed.
In conclusion, on a qualitative level morphological and biological findings
of CD are highly associated. Apart from certain therapeutical strategies, usage of the presented index as a basis for clinical decisions may be of favorable
influence.
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and lFN-yR might be involved in the immunopathogenesis of IBD by attenuating systemic cytokine effects.

11019

Value of Oesophageal Manometry in Different

Indications

1

Stromelysin 1 and 2 (MMP Ill and X) mRNA Expression
in Inflammatory Bowel Disease
H. Matthes, U. GOnther 1, A. Stallmach 1, H. Herbst2, E.O. Riecken 1. Dept.
of Gastroenterology, Gemeinschaftskrankenhaus Havelhohe, FRG; 1 Dept. of
Gastroenterology, Universitatsklinikum Benjamin Franklin Berlin, FRG;
2 Dept. of Pathology, Universitatsklinikum Benjamin Franklin Berlin, FRG
Introduction: Intestinal inflammation in Crohn's disease (CD) is accompanied
by excessive deposition of collagen, whereas in other inflammatory bowel
diseases (IBD) such as ulcerative colitis (UC) fibrosis is less prominent. Previous investigations showed, that intestinal levels of mRNA transcripts for
pro-collagens type 1, Ill, IV, and V are increased in CD and UC compared to
control. Therefore it was postulated that the amount of collagen deposition
in IBD is also regulated by collagen degradation. We also showed that the
mRNA expression of matrix metalloproteinases (MMP) and 11 is increased
in UC but not in CD. Now we examined the mRNA expression of stromelysin
1 and 2 (MMP Ill and MMP X). These enzymes play an important role in the
activation of MMP I, Ill and IX. Stromelysin 1 and 2 also digest various protein
substrates such as proteoglycans, laminin, fibronectin collagen type Ill, IV, V
and gelatins.
Methods: mRNA expression of stromelysin 1 and 2 was examined in colon
tissue of specimens from 19 patients with UC (n = 6), CD (n = 7) and controls (n = 6). On fresh frozen tissue sections in situ hybridization (ISH) was
performed. For further characterization of the cells a combined immunohistochemical staining (IHS) and ISH was done with monoclonal antibodies against
macrophages, leucocytes, desmin and smooth muscle actin.
Results: In areas with high inflammatory cellular infiltration a large number of stromelysin mRNA producing cells was observed in both UC and CD.
Stromelysin mRNA was also detected in areas of mucosal damage below
the basement membrane and beneath normal epithelium in UC and CD. In
histologically normal areas without cellular infiltration in CD and in controls
only very few positive cells for stromelysin mRNA were detected. By combined IHS and ISH the stromelysin mRNA expressing cells were detected to
be myofibroblasts and fibroblasts.
Conclusions: Transcripts for stromelysin 1 and 2 are significantly elevated
in UC and CD compared to normal (control) intestine. The increased deposition of collagen in CD compared to UC thus may not be the result of a
different regulation of the de novo synthesis of pro-collagens. Our findings of
an increased mRNA expression of stromelysin in UC and CD combined with
increased MMP and 11 only in UC rather indicate an activation of collagen
degradation in UC in contrast to CD.

1018 Morphometric Analysis of MMP I mRNA Expression is
a Predictive Parameter to Discriminate Between

Ulcerative Colitis and Crohn's Disease
H. Matthes, K. Ulrich, A. Stallmach 1, H. Herbst2, E.O. Riecken 1. Dept. of
Gastroenterology, Gemeinschaftskrankenhaus Havelhohe; 1 Depts. of
Gastroenterology, 2 Depts. of Pathology, Universitbtsklinikum Benjamin
Franklin, Berlin, FRG
Introduction: Discrimination between Crohn's disease (CD) and ulcerative colitis (UC) sometimes remains a difficult task despite extensive histological examination. We have previously shown that matrix metalloproteinase (MMP)
gene expression is differentially regulated in the active stages of CD and UC.
The current study examines MMP gene expression as a potential predictive
parameter for classification in either entity of inflammatory bowel disease
(IB D).
Method: Biopsies of colon mucosa from patients with indeterminated colitis (n = 42) were investigated by mRNA expression of MMP I. Biopsies were
classified as UC by ISH criteria if more than 60% of subepithelial myofibroblasts or more than 10 clustered cells in the lamina propria were identified as
positive for collagenase transcripts. If these criteria were not fulfilled the
biopsy was classified as CD. Statistical analysis was performed using the chi
square test and positive and negative predictive values were analysed according to Bayes.
Results: All patients were followed up 12 to 40 month. In 32 cases of the
42 patients it was possible by clinical and endoscopic criteria to identify the
entity of IBD (CD = 18 cases; UC = 14 cases). In all biopsies examined byin
situ hybridization, the classification to either CD or UC was prospectively correct using the defined criteria for MMP mRNA transcript expression. These
data reveal that ISH for MMP has a specificity and sensivity of 1 for CD.
Conclusion: We therefore conclude, that in situ hybridization for MMP
mRNA transcripts in conjunction with morphometric analysis is a highly sensitive and specific approach to discriminate the two entities of IBD in cases of
ambiguous histological results. We are currently substantiating these observations by examination of a large patient population to establish this method
as an additional tool to conventional histological examination.

Medicine C, Municipal Hospital, Ludwigshafen, Germany
When organic reasons for dysphagia are excluded by endoscopy the oesophagcal manometry is established for diagnostic evaluation in functional
diseases of the oesophagus. Aim of our study was to determine the diagnostic value of manometry according to different indications and its consequences for therapy.
Methods:
Over a 8-year period 1118 patients (565 male, 553 female; mean age
55 years) were examined by means of oesophageal manometry. Data of
the manometries were analysed retrospectively for the indication, results of
the manometric testing and following therapeutic consequences. Manometry was performed using a pneumohydraulic system and a 4-point sleeve in
station-pull-through technique in all patients.

Results..
Indication for manometry was dysphagia in 25% out of the patients (group
A), non-cardiac chest pain in 43% (group B) and non-specific symptoms like
non-ulcer dyspepsia in 36% (group Cl. A primary motility disorder of the oesophagus was found in 36% and a secondary motility disorder in 20% of the
patients. Manometry showed normal results in 44%. We found a substantial high positive correlation between the indication for manometry based on
specific symptoms (e.g. dysphagia) and a pathological finding in manometry
(group A: 76%; B:58%; C:45%). In 63% (395 out of 624) of the patients the
manometric diagnosis led to a therapeutic consequence.
Conclusions:
Oesophageal manometry is a well-established and important diagnostic
tool in case of specific symptoms (e.g. dysphagia). But even in a lot of patients (45%) in our study examined for less specific complaints the manometry could detect pathological findings. In two third of our patients a pathological result in manometry was followed by a specific therapy.

Downregulation of IBD Mononuclear Phagocyte

Activation In Vitro and In Vivo by Interieukin 10

S. Schreiber, I. Koop, T. Heinig 1, R. Reinking 1, U. Panzer 1, H. Lochs,
A. Raedler 1. 1 Medical Departments, Universities of Berlin (Charit6),

Hamburg, Germany
Introduction: Active inflammatory bowel disease (IBD) has been shown to be
associated with increased priming and activation of peripheral as well as intestinal monocytes/macrophages. The aim of the study was to investigate
immunoregulatory properties of IL-10 in vitro and in vivo. Methods: Lamina
propria mononuclear cells (LPMNC) were isolated from colonic biopsies by
collagenase digestion. The state of activity was determined by the capacity
to secrete proinflammatory cytokines (TNIF-a, IL-1 ,B), the IL-1 -receptor antagonist (IL-1 ra) or superoxide anions after stimulation with FMLP TNF-a and IL-ilf
gene transcription was studied by semiquantitative polymerase chain reaction using internal synthetic cytokine mRNA standards. In addition to in vitro
studies three patients with ulcerative colitis received IL-10 enema treatment
and pro-inflammatory cytokine release by LPMNC/peripheral monocytes was
studied.

IL-10 Downregulation of
IL-1beta Secretion by Intestinal LPMNC
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Results. We confirm, that secretion of TNF-a, IL-lfi and superoxide anions is increased in IBD intestinal LPMNC as well as peripheral monocytes
in comparison with normal controls. IL-10 downregulates IL-1p, TNF-a and
superoxide anion generation by both IBD and normal intestinal as well as peripheral mononuclear phagocytes in a dose dependent manner (see figure).
In addition, secretion of IL-lra is induced by IL-10. IL-10 induced downregulation of pro-inflammatory cytokine secretion in IBD mononuclear phagocytes is paralleled by inhibition of corresponding cytokine mRNA levels. Three
patients with steroid refractory ulcerative colitis received IL-10 enema treatment once daily (100 gg/50 mIl). LPMNC as well as peripheral monocyte proinflammatory cytokine secretion was downregulated progressively over 10
days. Moreover, in all patients clinical improvement (CAI, endoscopy) was
seen. Discussion: The increased levels of pro-inflammatory cytokine secretion (TNF-a. IL-1-p) and superoxide release in IBD can be downregulated
by IL-10. Downregulation of pro-inflammatory cytokine secretion by IL-10
is observed in vitro as well as in vivo. Most interestingly, topical treatment
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firmed after evaluation of all pts included to the study. Higher recurrence rates
in the H2 blocker group are partially due to compliance problems.

Growth Factors and Tissue Proliferation in Chronic
Inflammatory Bowel Diseases and in Collagenous

11027

Impaired Deactivation of Intestinal Lamina Propria

11024

Macrophages by IL-4 in Inflammatory Bowel Disease:
The Role of IL-4 Receptor Signal Transduction (IL-4
Stat)

Y. Ruckert,

I. Koop, U. Schindler 1, A. Raedler2, H. Lochs, S. Schreiber.
Charit6 University Hospital, Berlin, FRG; 1 Tularik Inc., South San Francisco,
USA; 2 University of Hamburg, FRG
Introduction: Active inflammatory bowel disease (IBD) has been shown to be
associated with increased priming and activation of peripheral as well as intestinal monocytes/macrophages. Downregulation of macrophage activation
by IL-4 is defective in IBD (Gastroenterology 1995; 108:21). We investigated
whether formation of IL-4 STAT as the main event in IL-4 receptor signal transduction is altered in IBD. Methods: Lamina propria mononuclear cells were
isolated from colonic biopsies by collagenase digestion. The state of activity
was determined by the capacity to transcribe and secrete proinflammatory
cytokines (TNF-a, IL-1p}) or the IL1-receptor antagonist (IL1 ra). Formation of
IL-4 STAT was assessed by electrophoretic motility shift assay. Results: IL-4
deactivates both IBD and normal intestinal macrophages in a dose dependent manner and specifically inhibits IL-l, and TNF-a mRNA formation and
protein secretion. However, IBD macrophages require 50-100 fold greater
amounts of IL-4 in comparison with normal controls to induce similar levels
of inhibition. IL-4 induced downregulation of pro-inflammatory cytokine secretion in IBD macrophages is defective at the transcriptional level. Surface
IL-4 receptor densities do not differ between IBD and normal monocytes. IL-4
induced formation of IL-4-STAT by the IL-4-R is identical between IBD and normal cells. Competitive inhibition-binding studies with recombinant IL-4 STATpeptides/polyclonal antibodies reveal no indication of structural differences
between IBD IL-4 STAT and normal IL-4 STAT. Discussion: In comparison with
normal cells, downregulation of IBD macrophage pro-inflammatory cytokine
transcription and secretion is resistant against IL-4. IL-4 resistance is not due
to a diminished number of IL-4 receptors or to an alteration of IL-4 receptor
signal transduction (IL-4 STAT).
IL.4 Downregulation of Mo TNF-a Secretion

T

Colitis
C. Rehbein 1, M. Heine 1, G. Rohr 2, M. Stolte3. 1 Path. InstitutKlinikum
Mannheim, 2IV1. Med. Klinik, Klinikum Mannheim, Universitat Heidelberg,
Germany; 3 Inst. f Pathologie, Klinikum Bayreuth, Germany
Aims: Epidermal Growth Factor(EGF) and Transforming Growth Factor (TGF-a
and -fi) play a mostly unknown role in postinflammatory tissue repair processes in the colonic mucosa. We investigated the expression of these
growth factors in colonic biopsy samples from patients with Chronic Inflammatory Bowel Diseases (IBD) and compared them to those of patients with
Collagenous Colitis (CC) in order to evaluate possible similarities and differences. Methods: We used APAAP-technique and an absolute quantification
of intramucosal immunoreactive signals to evaluate data about the expression level and the localisation of EGF and TGF-a and -p in colonic mucosa
samples from 70 patients with CC and 50 patients with IBD. Furthermore,
we investigated the expression of EGF-Receptor (EGF-R), Platelet Derived
Growth Factor (PDGF) and of Ki67, as an indicator for epithelial regeneration.
We used biopsy samples from healthy persons as controls to compare data
against. Results: Samples from CC-patients showed significantly higher EGFand EGF-R-expression levels than samples from IBD patients, mostly located
on fibroblasts. However, IBD samples showed risen expression levels compared to healthy controls. TGF-a- and TGF-p-expression levels were significantly risen in epithelia of IBD samples, compared to CC samples, but we did
not find any differences between samples from CC patients and healthy controls. Similar to this, epithelial destruction marked by Ki67 was significantly
risen in IBD samples, but there was no significant difference between CC patients and controls. We could not prove any difference in the expression of
PDGF. Conclusions: The highly risen expression levels of EGF and EGF-R in CC
may be related to an unphysiological postinflammatory fibroblast stimulation,
in absence of any heavy epithelial destruction but dependent on risen EGFR-activity, which consecutively leads to the typical CC-related subepithelial
collagenous layer. This stimulation, may be caused by yet unknown bacteria.
The strong epithelial expression of TGF and Ki67 in IBD patients seems to be
related to a balanced, TGF-a and -fB dominated regular mucosal regeneration
after epithelial destruction.
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Predictors for Relapse in IBD: Increased Secretion of
Pro-inflammatory Cytokines by LPMNC
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Is Eradication of Helicobacter pylor Better Than H2
Blocker Maintenance Therapy After Peptic Ulcer
Bleeding?-A Prospective Randomized Trial
M. Maier 1, D. Schilling 1, D. Dorlars 1, K. Wegener 2, B. Kohler 1, C. Benz 1,
J.F. Riemann 1. 1 Dept. of Gastroenterology, Klinikum Ludwigshafen,
Germany; 2 Dept. of Pathology, Klinikum Ludwigshafen, Germany
H2 blocker maintenance therapy reduced rebleeding and ulcer relapse after
hemorrhage from duodenal ulcer (Gastroenterology, 1990, 98, A 65) and also
for eradication of Helicobacter pylori a protective effect after ulcer bleeding
has been shown (Scand J Gastroenterol 1993, 28, 939-942). These are preliminary data of a prospective randomized study comparing the 2 therapy
for prevention of relapse after bleeding from Helicobacter pylori associated
peptic ulcer. Ulcer bleeding was treated endoscopically when necessary and
Helicobacterpylori infection diagnosed by histology and urease test. NSAID
medication was an exclusion criterion. Eradication was achieved by 60 mg
omeprazole b.i.d. and amoxicilline 750 mg t.i.d. for 10 days and maintenance
therapy consisted of 150 mg ranitidine daily after ulcer healing. Therapy for
primary ulcer healing was 20 to 40 mg omeprazole and 300 mg ranitidine respectively for 4 weeks. Negative histology, urease test and C13 breath test
4 weeks after the end of therapy were criteria for successful eradication of
Helicobacter pylori.
Eighty nine patients (pts) were randomized since Aug. 1992, 46 for eradication (A) and 43 (B) for ranitidine. Both groups being comparable for age,
sex, ulcer location and bleeding activity. The 1 and partially 2 year endoscopic
control has been completed in 27 pts(A) and 24 pts (B) respectively. After Hp
eradication 2 pts had ulcer recurrence (7.4%) with rebleeding in 1 case (3.7%).
In group B ulcer recurrence occurred in 9 pts (37.5)%; p = 0.0091) with 3
cases of rebleeding (12.5%, p = ns). Four of these pts were non compliant
for H2 blocker maintenance.
Conclusion: Since the ulcer recurrence rate is significantly lower after Hp
eradication so far, it will become the therapy of choice if this result is con-

(Charite), Germany
Background: It has been shown that LPMNC even from non-inflamed mucosa
secrete increased amounts of pro-inflammatory cytokines (TNF-U, IL-i ,B) in active IBD (Clin Exp Immunol 1993: 174-181). The purpose of this study was to
evaluate in vitro secretion of pro-inflammatory cytokines by isolated LPMNC
as a predictor for relapse in quiescent IBD patients. Methods: Colonic biopsies were obtained from 125 outpatients with Crohn's disease or ulcerative
colitis in clinical remission without steroid medication andlor cytotoxic drugs
(CDAI < 150, n = 78 or CAl < 4. n = 47, resp.). LPMNC were isolated by collagenase digestion. Short-term culture supernatant concentrations of TNFa (PWM stimulated) and IL-lp (spontaneous) were determined by specific
ELISA. In parallel serum levels of pro-inflammatory cytokines were assessed.
Patients were enrolled in a prospective one year follow up program. A relapse
was defined by a rise of the CDAI by more than 50 pts to values > 150 or a
CAI > 4 with more than 50% bloody stools, resp.
ULPMNC TNF-a Rolean as a Predictor for Relapse in IBD
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Results: Secretion of more than 70 pg/ml of TNF-a in LPMNC supernatant
concentrations (or more than 65 pg/ml of IL-1,i, resp.) is associated with a
significantly (p < 0.01) increased likelihood to suffer from a relapse within the
next year (figure above). Moreover, an inverse correlation between remaining remission time and actual height of pro-inflammatory cytokine levels was
seen. Serum levels of pro-inflammatory cytokines did neither correlate to the
amounts secreted by isolated LPMNC nor had any predictive value for the
occurrence of an acute relapse. Discussion: Even in clinically quiescent IBD
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with IL-10 over ten days in ulcerative colitis patients induced de-activation of
LPMNC (local) as well as peripheral monocytes (systemic). Moreover, in all
IL-10 treated patients clinical improvement was seen. Evaluation of IL-10 in
further clinical studies for the treatment of acute IBD may be warranted.
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Intrahepatic Expression of Interferon-Gamma in
Chronic Hepatitis C and in Non-viral Liver Cirrhosis
F.L. Dumoulin, A. Bach, L. Leifeld, C. Platzer 1, T. Sauerbruch, U. Spengler.
Dept. of General Internal Medicine, University of Bonn, Sigmund Freud Str
25, 53125 Bonn, FRG; 1 Dept. of Medicine II, University of Jena, Erlanger
Allee 101, 07740 Jena, FRG
Interferon-gamma is a cytokine with important immunoregulatory and antiviral effects and is involved in shifting T-cell responses towards cytotoxicity.
Here, we have studied the quantitative intrahepatic expression of interferongamma mRNA with reverse transcription/competitive polymerase chain reaction in 47 liver tissue specimens: 18 hepatitis C (including 2 cirrhosis), 16
non-viral liver cirrhosis (11 primary biliary cirrhosis [PBC), 2 primary sclerosing cholangitis, 2 autoimmune hepatitis, 1 hemochromatosis) and 13 control samples (5 donor livers at the time of transplantation, 8 liver resections).
Equal levels of cDNA were amplified in presence of a heterologous competitor fragment containing primer binding sites for interferon-gamma (Platzer
et al., Transplantation 58:264 [1994]). Results: Very low levels of interferongamma mRNA were found in 4/13 samples from the control group. In contrast, all samples from hepatitis C (p < 0.001 vs control) and 8/16 samples
from non-viral cirrhosis (7/11 cases with PBC and 1 autoimmune cirrhosis;
n.s. vs control) expressed interferon-gamma mRNA. Steady state mRNA levels were higher for chronic hepatitis C than for non-viral cirrhosis. Conclusion: Intrahepatic interferon-gamma mRNA is predominantely expressed in
samples from chronic hepatitis C. This indicates ongoing intrahepatic cytotoxic T-cell responses which, however, are not sufficient in eliminating the
viral infection.

1032 Identification of 4 T Cell Epitopes in the C-Terminal

Region of HCV NS4-Protein
M. El Bakri 1, M. Lechmann 1, H.G. lhlenfeld4, G. Jung4, G. Giers3,
B. Matz 2, R. Kaiser 2, T. Sauerbruch 1, U. Spengler 1. Dept. of Medicine,
University of Bonn, Deutschland; 2 Dept. of Virology, University of Bonn,
Deutschland, 3 Dept. of Exp. Hematology: University of Bonn, Deutschland;
4 Institut of Org. Chemistry, University of Tubingen
Recently, we have shown, that patients with a benign course of HCV infection

and without viral replication have stronger cellular immune response to HCV
core and envelope epitopes than patients with chronic hepatitis (Hepatology
1993; 18:94). It is not known whether this holds true also for nonstructural
proteins. Therefore, we studied T cell proliferative responses (3H-thymidine
incorporation) in 21 patients with chronic hepatitis C and 6 subjects without viral replication (anti-HCV positive, without HCV-RNA). 15 peptides (25mers, 10
aa overlap) corresponding to aa 1616-1778 of the NS4 protein were used as
stimulating antigens. Two epitopes at aa 1624-1648 (epitope 1) and aa 17241748 (epitope 2) were recognized by lymphocytes from both patient groups.
In general, lymphocytes from patients without viral replication showed better
proliferative responses than those without viral replication (epitope 1: 33%
vs 14%; epitope 2: 50% vs 14%). Two more epitopes could be identified at
aa 1664-1688 (epitope 3) and at aa 1754-1778 (epitope 4) which induced
lymphocyte proliferation predominantly in patients without viral replication
(epitope 3: 67% vs 14%, p = 0.024; epitope 4: 50% vs 5%, p = 0.025).
Our data suggest that immune recognition of viral peptides is generally
stronger in patients, who have overcome HCV infection. In addition, lymphocytes from these patients respond to more peptides of the NS4 protein.

1033 Polymorphonuclear Cells as Source of
Pro-inflammatory Cytokines in IBD
S. Nikolaus, l. Koop, Y. Ruckert, J. Bauditz, S. Schreiber, H. Lochs. Medical

Dept., Charite University Hospital, Berlin, FRG
Peripheral and intestinal monocytes/macrophages have been shown to be
highly activated in IBD. The intention of this study was to investigate the state
of activation of polymorphonuclear cells (PMN) in I18 and the inhibitory properties of IL-10. Methods: Peripheral polymorphonuclear cells obtained from
patients with 1BD (n = 10) were isolated using sequential density centrifugation by Ficoll and Dextran resulting in a cell population with >90% PMN
and appr. 10% lymphocytes. Spontaneous and stimulated (LPS 10 ng/ml) secretion of TNF-a, IL-i,8 and IL-ira was assessed. The effect of IL-10 (1 and
10 ng/ml) on release of pro-inflammatory cytokines was investigated. Results: IBD PMN spontaneously secreted high levels of IL-1i6 and IL-lra (Tab.

1), whereas spontaneous secretion of pro-inflammatory cytokines by normal
controls was below the limit of detection. Incubation of PMN with LPS significantly increased release of TNF-a, IL-1ip and IL-1 ra. In IBD, LPS stimulated
(8 h) secretion of TNF-a and IL1fi was significantly higher compared to normal controls (p < 0.01) whereas IL-ira release was similar in both groups
leading to decesaed IL-1 ra/IL-1i ratios in IBD. After 24 h incubation with LPS
secretion of all cytokines was further enhanced without differences between
groups. IL-1 0 significantly reduced IL-1i secretion in a dose-dependent fashion. Discussion: Peripheral PMN from patients with IBD are in an activated
state leading to high spontaneous release rates of IL-1i8 and IL-ira. The reduced ratio of IL-1 ra/IL-1if in IBD may reflect a disturbed counterbalance between secretion of pro- and contrainflammatory cytokines from PMN in 1BD.
IL-10 is an effective inhibitor of pro-inflammatory cytokine release from PMN.
Tab. 1 Spontaneous cytokine secretion by PMN (pg/ml)
UC
Normal contr.
CD
Cytokine
70± 10
0
65±9
IL-1P
81 ± 12
IL-1ra
0
92± 17

1034 Antiineutrophil Cytoplasmic Antibodies in Hepatitis C
Indicate a Poor Response to Interferon Therapy
B. Terjung, I. Musiolik, U. Spengler, T. Sauerbruch. Department of General
Internal Medicine, University of Bonn, FRG
Hepatitis C virus infection (HCV) can be associated with autoantibody formation including antineutrophil cytoplasmic antibodies (ANCA). However, it is
not known, whether the presence of ANCA can interfere with interferon therapy for chronic hepatitis C. Methods: Therefore we analyzed the outcome
of interferon therapy in 30 patients with chronic hepatitis C virus infection
who were treated with interferon (IFN2a: n = 15, dose 3 x 4, 5 Mio lU/week;
IFN2b: n = 15; dose 3 x 5 Mio IE/week) regardless whether ANCA were
present or not. ANCA were investigated by indirect immunofluores-cence according to the guidelines of the first ANCA-workshop in Copenhagen 1988. After 6 months of therapy patients were classified as 'complete responder' (normal aminotransferases; HCV-RNA negative), 'partial responder' (only aminotransferases normalized) and 'non-responders' (elevated aminotransferases
and HCV-RNA positive). Results: In 9 of the 30 patients ANCA were found before interferon therapy (titres: 1:20-1:640). Two of these 9 patients were classified as complete responder (22%) who also had a significant fall in ANCA

titres (>3 serial dilutions) during therapy. In the remaining 7 patients who
were all non-responder ANCA titres were not altered by IFN therapy. In the
sera of the other 21 patients without ANCA no de novo induction of ANCA
was seen during IFN treatment. In this group 4 complete responder (19%), 9
partial responder (43%) and 8 non-responder (38%) could be observed. Thus,
ANCA-positive patients had a significantly lower primary response rate (partial and complete) to IFN therapy than patients without ANCA (p = 0.05; onetailed Fisher's exact test). Conclusion: Our data suggest that the presence
of ANCA in patients with chronic hepatitis C virus infection may indicate a
poorer response to interferon therapy.

11035 After Orthotopic Uver Transplantation (OLT), Bile

Emerging via the Open T Tube Represents Total Biliary
Secretion of the Graft
R. Lenzen 1, G.W. Hailer 2, W.O. Bechstein 2, A. Bahr 1, W.S. Richter 3,
K.E. Hampel 1, P Neuhaus2. 1 Div. of Gastroenterology, 2 Dept. of Surgery,
3 Dept. of Radiology, Universitatsklinikum Rudolf Virchow, HU Berlin, FRG
Background: Bile physiology studies in patients after OLT are performed assuming that T tube bile represents total bile flow of the graft. Aim. The present
scintigraphic study using 99mTc-BRIDA was carried out to clarify hepatocellular uptake and secretion during the first 10 days after OLT and mainly to
determine the fractions of bile flow appearing outside via the T tube and entering the duodenum. Method: We performed hepatobiliary scintigraphy in 10
patients (5 female, 5 male) 4 to 10 days after OLT. OLT had been performed
because of HCV-cirrhosis (n 4), alcoholic cirrhosis (n 3), PBC (n 2) and
cystic degeneration (n 1). Nine patients showed an uncomplicated postoperative course while one patient suffered from acute allograft rejection and
preservation damage. Each subject received 204-250 MBq of 99mTc-BRIDA
[(2,4,6 trimethyl-3-bromo)iminodiacetic acid] i.v. as hepatobiliary tracer. Results: Patients with uncomplicated postoperative course after OLT showed a
significantly delayed hepatic uptake of the tracer within 23.9 ± 2.2 min as opposed to 10 min as control value. Similarly, biliary secretion of 99mTc-BRIDA
was significantly reduced to 25.9 ± 6.9% after 90 min as opposed to 50%
after 30 min in controls. Acute allograft rejection resulted in almost no uptake
and only minimal secretion of the tracer. Taking all patients together, the bile
fraction appearing outside via the biliary T tube represented 93.3 ± 7.3% of
total dosage of injected 99mTc-BRIDA. Acute rejection did not result in different bile flow pattern, despite lower flow rate. There was no evidence for
extravasation, biliary flow disturbance at the anastomosed bile duct or significant bile flow to the duodenum. Conclusion: Hepatobiliary scintigraphy can
be used to estimate hepatobiliary function of transplanted livers in man. Furthermore, we demonstrate that bile emerging via the open T tube represents
total biliary secretion of the graft. Therefore, it is justified and valid to perform
bile physiology studies using T tube bile in patients after OLT.
=

=

=

=
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the LPMNC from some patients appear to be activated and secrete increased
amounts of pro-inflammatory cytokines. Increased levels of pro-inflammatory
cytokines secreted by intestinal LPM NC in vitro can predict the occurrence of
a relapse within the next 12 months. Moreover, this finding underlines the potential involvement of pro-inflammatory cytokines in the pathophysiology of
IBD. Although the methodology is hardly suitable for routine clinical monitoring, the assessment of pro-inflammatory cytokine secretion by LPMNC may
be an Important parameter for defining patients at high risk of relapse clinical
studies. Serum TNF-a or IL-1,B levels did not correlate to LPMNC proinflammatory cytokine secretion and therefore did not appear to be a useful tool in
monitoring disease activity.
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1036 Do Intestinal Protein Losses Contribute to
Hypoproteinemia in Patients with AIDS?
Introduction: Hypoproteinemia and wasting are well known complications in
patients with advanced stages of the acquired immune deficiency syndrome
(AIDS). This may be due to impaired protein synthesis or intestinal absorption of nutrients. However, possible intestinal losses of endogenous protein
as a cause of hypoproteinemia in patients,with AIDS have not yet been further elucidated. Therefore, it was the aim of the present study to differentiate these pathogenetic factors. Methods: We studied stool frequency (f/d)
and wet weight (ww; g/d), oroanal transit time (OAT [hrs]: radiopaque markers), a1-antitrypsin clearance (AAC [g/day]: nephelometry), D-xylose test (Xyl
[g/5 hrs urine excretion]: spectrophotometry), and serum albumin in 13 unselected patients (10 m; mean age 34.2 yr, range 27-50) with AIDS CDC IV
(CD4 T lymphocytes: 72 ± 24/il; body mass index [BMI]: 17.8 ± 0.7; x; ±
SEM) and in 6 patients with HIV infection CDC II (CD4 T lymphocytes: 302
± 126: BMI: 22.1 ± 1.1). 15 healthy persons (HP) (6 m; mean age 30.7 yr,
range 24-56; BMI: 23.6 ± 0.6) served as controls. Results: In patients with
HIV infection CDC II and IV, AAC was significantly increased, whereas BMI,
Xyl, OAT, albumin and stool characteristics were different (p < 0.05) only in
patients with AIDS (tab.).
p < 0.05
CDC IV
CDC II
HP

AAC
20.7 ± 4.7
23.0 ± 11.1
9.5 ± 1.4

BMI
17.8 ± 0.7
22.1 ± 1.1
23.6 ± 0.7

XYL

OAT
ALB
3.1 ± 0.7 46.7 ± 4.5 3.0 ± 0.2
n.d.
n.d.
4.5 ±0.3
8.1 ± 0.5 63.2 ± 3.7 4.7 ± 0.1

WW
3.7 ± 2.0 435 ± 121
1.3 ± 0.2 190 ± 45

f/b

1.1 ± 0.1 140 ± 18

Conclusions: Intestinal protein loss appears to be an early event in HIV
associated malnutrition. In advanced disease, malabsorption is an additional
factor.

1039 Cytokine Differences in Patients with Steroid-Resistant
Versus Steroid-Sensible Rejection After Liver
Transplantation
K.-P Platz, A.R. Mueller, C. Schmidt, R. Rossaint, D. Pappert, W.O. Bechstein,
P Neuhaus. Departments of Surgery and Anesthesiology, Univ. Clinic Rudolf
Virchow, Free University of Berlin, Germany
Evaluation of the cytokine network after liver transplantation may give some
insight in pathophysiologic mechanisms of rejection and may lead to detection of patients at high risk.
81 patients with 85 transplants were monitored for various cytokines on
a daily basis between August 1993 and September 1994. Rejection was assessed by histology in combination with clinical signs of rejection and laboratory investigations.
During the first postoperative month, 28 patients (34.6%) developed rejection; 14 patients (1 7.3%) were successfully treated with methyl-prednisolone
(steroid-sensible rejection), while further 14 patients required additional treatment with FK506 or OKT3 (steroid-resistant rejection). at-GST (glutathion-Stransferase) levels increased significantly 2 days prior to rejection in patients
with steroid-resistant (33 ± 6.5 ng/ml) and steroid-seusible rejection (52 ±
7.1 ng/ml) compared with patients with no rejection (12.6 ± 3.5 ng/ml; p
< 0.01). In patients with steroid-sensible rejection, a-GST normalized completely within one week, while a persistent increase was observed in patients
experiencing steroid-resistant rejection. Similar observations were made for
bilirubin, while AST- and ALT levels showed minor differences between
groups. While slL-1,f and IFN-y were virtually absent in patients with steroidsensible- or no rejection, a significant increase was observed during the late
course of steroid-resistant rejection. A significant increase in patients with
steroid-resistant rejection was also observed for slL-6, slL-1 0 and ICAM-1. Although there was an elevation of sTNF-RII and slL-2R in patients with acute
rejection, differences between steroid-sensible and steroid-resistant were minor.
cx-GST, slL-1fl and IFN-y in conjunction with slL-6, sIL-10 and ICAM-1 may
be useful as indicators for severity of rejection. Soluble IL-2R and sTNF-RII
seem to be involved in the rejection process, but differences between groups
were not significant.

1040 Cytokine Pattern in Patients with Infections After Liver
Transplantation
A.R. Mueller, K.-P Platz, B. Gebauer, R. Streich, U. Kaisers, C. Heckert,
W.O. Bechstein, P Neuhaus. Departments of Surgery and Anesthesiology,
Univ. Clinic Rudolf Virchow, Free University of Berlin, Germany
Severe infections may compromize the outcome of liver transplantation. Determination of cytokines may increase the knowledge of pathophysiologic
mechanisms and lead to early changes in post-operative therapeutic management of patients at risk.
Between August 1993 and September 1994, 81 patients with 85 transplants were monitored for cytokines on a daily basis. Serious infections (n =
11; 13.6%) included microbiologic evidence and at least 2 secondary organ
dysfunctions. Patients with mild cholangitis (n = 25; 30.9%) or no infection
referred as control groups.

Blot Analysis of Histaminergic and
110411 Northern
Muscarinic
on Rat

Receptors

Parietal Cells

J. Schmidtler, K. Dehne, M. Classen, A. Polack 1, W. Schepp. Dept. of

Internal Medicine 11, Technical University, Munich, Germany, 1 GSF-lnstitut
fur Klinische Molekularbiologie, Munich, Germany
Muscarinic agonists stimulate gastric exo- and endocrine cells, while histamine selectively stimulates parietal cells. However, the presence of appropriate receptors on gastric mucosal cells is controversial: While in situ
hybridization failed to detect muscarinic and histaminergic receptors in epithelial cells of intact rat gastric mucosa (Science 1992; 258: 1662-5), PCR
revealed the mRNA of M3, but not of other muscarinic receptor subtypes
in partially enriched parietal cells and fundic glands of the rabbit stomach
(Gastroenterology 1992; 103: 870-5). We used highly purified fractions ot
isolated rat gastric mucosal cells to study receptor mRNA expression. Enzymatically isolated rat gastric mucosal cells were separated by counterflow
elutriation into 3 fractions (F3-F5) according to increasing cell diameter and
parietal cell content(4, 27, 80%). Density gradient centrifugation of F4yielded
highly enriched chief cells (90%; parietal cells <5%; F6) while density gradient centrifugation of F5 almost purified parietal cells (>95%; chief cells
<5%; F7). Plasmid DNAs as probes for the muscarinic receptor subtypes
M1, M3, M4, M5 (rat) and M2 (human) (TI. Bonner, Bethesda) and plasmid
DNA of the H2 receptor (rat; J.-C. Schwartz, Paris) were used to prepare
[32P]labeled cDNAs as specific probes for Northern blot of total cellular RNA
of F3-F7. Signals were analysed by quantitative determination of radioactivity
(BAS 1000, Fuji). We obtained signals not only for the M3 (4.2 kB), but also
for the M1 (1.4 kB) receptor subtype. Expression of M1 and M3 slightly increased from F3 and F4 to F5 while it was weaker in F6 and maximal in F7
(relative mRNA expression levels in F3: F4: F5: F6: F7 = 0.69: 0.79: 0.89:
0.47: 1.00). No signal was obtained for the M2, M4, and M5 subtypes. On
the other hand, the H2 receptor mRNA presented as a pronounced 5.6 kB
band and a weaker 1.2 kB band. Corresponding to the contribution of parnetal cells, the H2 signal was detectable in F3 and F4, much more pronounced
in F5, and maximal in F7 while it was totally absent from F6. We conclude
that- unlike findings in rabbit gastric mucosal cells (Gastroenterology 1992;
103: 870-5) - in the rat gastric mucosa not only the M3, but also the M1
receptor mRNA is expressed. Expression of both muscarinic receptor messages is more pronounced in parietal cells (F7) than in chief (F6), mucus and
endocrine cells (F3), while the H2 receptor message is confined to parietal
cells.

1044

Breath Tests for Dynamic Measurement of Liver
13C02
Function in Children

H. Brosicke, M. Becker, W. Luck, H. Helge. Department of Pediatrics,
Universitatsklinikum Rudolf Virchow (KAVH), Berlin, Germany
Dynamic liver function tests for the measurement of disturbed liver function
in children with chronic liver disease are of increasing interest. In addition to
the 13C-aminopyrine breath test (ABT) and the lidocaine metabolite formation (MEGX-test), we introduced the 13C-phenylalanine and the 13C-caffeine
breath test (PBT, CBT). The aim of the present study was to compare the results of all these tests with routine laboratory data (GOT, GPT, PCHE, albumin,
PT, bile acids, bilirubin, Gamma-GT) and to prove their validity in follow-up in-

vestigations.
In 22 patients, aged 2-18 years, ABT, PBT, CBT and the MEGX-test were
performed: (1) 13 children with liver cirrhosis (LC) and portal hypertension
(PH), (2) 3 children with M. Wilson before and during therapy, and (3) 6 patients after liver transplantation (LTX). The cumulative 13C-elimination (13C-E
in % of applied 13C) after 2 h for ABT (2 mg/kg bw p.o.), 5 h for PBT (1.5
mg/kg bw p.o.) and 4 h for CBT (3 mg/kg bw p.o.), and the 30-min MEGX
serum concentration (1 mg/kg bw lidocaine i.v.) were used to measure liver
function. The results of these tests were compared with the above mentioned
laboratory data.
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C. Scheurlen, K. Schliefer, U. Spengler, J. Rockstroh, T. Sauerbruch. Dept. of

General Internal Medicine, University of Bonn, Germany

4- to 16-months patient survival was 92.3% (75/81): 4 patients died due to
serious infections, while 2 died for other reasons. Irrespective the extent of
preservation injury, neopterin, hyaluronic acid and sTNF-RII were significantly
elevated during the first postoperative days in patients who subsequently
developed serious infections. Two days prior to onset of infection, sTNF-RIIhyaluronic acid- and neopterin levels were significantly elevated (15379 +
1056 pg/ml; 667 ± 93 ,ug/ml; and 108 ± 57 nmolA; p < 0.01) compared with
patients experiencing mild cholangitis (8005 ± 445 pg/mI; 215 ± 34 gg/ml;
and 46 ± 11 nmol/1) or no infections at all (3834 ± 339 pg/ml; 121 ± 26
gg/ml; and 23 ± 8 nmolA; p < 0.01 vs cholangitis). SIL-6 and sIL-10 levels
were also increased but to a similar extent in patients with severe infections
and those with cholangitis. While slL-6- and sIL-10 levels subsequently decreased with recovery of infection, sTNF-RII-, hyaluronic acid- and neopterin
levels remained elevated or showed a further increase. sICAM-1 levels were
significantly increased in patients with cholangitis, while patients with serious
infection showed a slight increase.
Determination of sTNF-RII-, hyaluronic acid- and neopterin levels may be
indicative for severity of infection. A significant increase of all three parameters was observed 2 days prior to onset of infection. SIL-6 and sIL-10 seemed
to be involved in the pathomechanism of infection, while sICAM-1 levels were
indicative of cholangitis.
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Regulation of Nitric Oxide Synthase In Enteric
Synaptosomes from Rat Ileum

M. Kurjak, S. Anton, A. Huber, V. Schusdziarra, H.D. Allescher. Dep. of Med.

11, Technical University Munich, Germany
Nitric oxide is suggested to be a NANC transmitter in the gastrointestinal
tract. We have previously shown that enteric synaptosomes contain NADPH

diaphorase and are capable of generating nitric oxide (NO) fromn L-arginine.
The aim of the present study was to investigate the regulation of NOS at
the subcellular level. Homogenized rat ileum was submitted to various steps
of differential centrifugation. Specific binding of 3H-saxitoxin served as neuronal marker. NOS activity was determined as the rate of conversion of 3HL-arginine to 3H-L-citrulline. Experiments revealed an increased NOS activity
in the presence of Ca2+ (0.5 mM) and NADPH (1 mM) (24.0 ± 4.6 dpm x
10 -3/mg protein) compared to basal (12.9 ± 2.9 dpm x 10-3/mg protein).
Ca2+ removal by EGTA reduced NOS activity markedly (13.9 ± 3.3 dpm x
1 0-3/mg). NOS activity was stimulated significantly by addition of calmodulin
(1 1AM) and the cofactor tetrahydrobiopterine (THB, 0.1 gM) (31.6 ± 9.5 dpm
x 10-3/mg) and was sensitive to the inhibition by L-NAME (100 ,sM) (15.7
+ 4.6 dpm x 10-3/mg). In the presence of forskolin (10 ^.M) NOS activity
was significantly reduced (18.9 ± 3.4 dpm x 10-3/mg), addition of L-NAME
and Ca2+-removal by EGTA blocked NOS activity to basal levels (14.9 ± 4.0
dpm x 1 0-3/mg). Carbachol (1 ^M) reduced NOS activity to the same extent
(18.8 ± 2.8 dpm x 10-3/mg). In summary, enteric synaptosomes from rat
ileum contain a Ca2+lcalmodulin-dependent NOS, which consists up to 80%
of constitutive NOS. Unspecific stimulation of adenylate cyclase by forskolin
block NOS activity suggesting an inhibitory role of proteinkinase A. There is
also evidence for inhibition of NOS by proteinkinase C demonstrated by a
remarkable decrease of NOS in the presence of carbachol.
11046

Mechanisms of cGMP-dependent Inhibition
Ileum

In Rat

H. Franck, M. Storr, A. Puschmann, H.-D. Allesther. II. Medizinische Klinik
und Poliklink der Technischen Universitat Munchen, Munchen, Germany
Nitric oxide, a major candidate for NANC inhibitory neurotransmission,
causes activation of soluble guanylate cyclase, subsequent increase of
cGMP-levels and activation of G-kinase. The aim of the present study was
to investigate the cellular pathways of muscle inhibition induced by cGMPdependent mechanisms, especially the role of intracellular Ca2+ stores. Isolated segments of rat ileum were prestimulated with carbachol (CCH 10-6M)
or the Ca2+ channel activator Bay-K-8644 (10-7M) and the effect of G-kinase
activators 8-Br-cGMP and 8-pCPT-cGMP on isometric contraction was investigated. 8-Br-cGMP (ED50: 7.4 x 10-4M, n = 12) and 8-pCPT-cGMP (ED50 8.1
x 10-5.M, n = 8) induced a dose-dependent relaxation of the precontracted
strips, which was unaffected by neuronal blockade using tetrodotoxin. Cyclopiazonic acid (CPA), a blocker of the sarcoplasmic Ca2+ATPase, caused a
contraction of the unstimulated muscle strips, which could also be inhibited
by 8-Br-cGMP and 8-pCPT-cGMP (inhibition 88.2% of CPA-induced contraction, n = 1 1). However, when the tissue was pretreated with CCH and CPA the
inhibitory effect of 8-pCPT-cGMP was blocked (Inh. -0.7% of precontraction,
n
6). After washout the inhibitory effect of 8-pCPT-cGMP on CCH- or CPAinduced contrations was restored. In a second series of experiments intracellular Ca2+ stores were emptied by incubation in Ca2+ free buffer and repetitive stimulation with CCH. Immediately after restoring extracellular Ca2+ the
inhibitory effect of 8-pCPT-cGMP and 8-Br-cGMP on CCH was maintained.
When intracellular Ca2+ stores were emptied in additional presence of CPA,
the inhibitory effect on CCH + CPA was blocked or reduced, analogous to
the protocol without emptying Ca2+ stores. These results demonstrate that
stable membrane permeable analogues of cGMP which cause an activation
of G-kinase, are able to inhibit contractions induced by activation of L-type
Ca2+ channels (Bay-K-8644), by blockade of sarcoplasmic Ca2+ ATPase and
by carbachol, which is known to cause influx and release of Ca2+. However,
=

when CCH is used after blockade of

Ca2- ATPase,

the inhibitory effect of

B-

Br-cGMP or 8-pCPT-cGMP is greatly reduced or blocked. Thus it is speculated
that cGM P-dependent mechanisms might activate Ca2+ ATPase-activity. Supported by DFG Al 245/8-1.
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Secretion from Pancreatic, Neuroendocrine Cells
Mediated by Small Synaptic Vesicle Analogues

G. Ahnert-Hilger, A. Stadtbaumer, E.O. Riecken, B. Wiedenmann.
Universitatsklinikum Benjamin Franklin der Freien Universitat Berln, Abt.
Innere Medizin mit Schwerpunkt Gastroenterologie, Hindenburgdamm 30,
D-12200, Berlin
Neuroendocrine cells synthesize two types of regulated vesicles, i.e. large
dense core vesicles (LDCV) and a vesicle type analogous to small small synaptic vesicles of neurons (SSV-analogues). The function of large dense core
vesicles and their impact for the diagnosis and therapy of neuroendocrine
tumour disease has been well elaborated. Properties of SSV-analogues in
normal and transformed neuroendocrine cells are less understood. Here we
present a biochemical and functional analysis of SSV-analogues in neuroendocrine tumour cell lines.
By immunofluorescence microscopy and immunoreplica analysis, membrane proteins of neuronal synaptic vesicles, protein SV2, synaptophysin and
synaptobrevin can be detected in the cell lines AR42J, BON, RIN, and INR.
In addition, neuronal proteins of the docking fusion complex involved in final
exocytosis, syntaxin and SNAP25 are highly expressed in all four cell lines
and also neuroendocrine turnout tissue (n = 8).
Transport of GABA by a low affinity plasma membrane tranporter, different from the neuronal type is observed. GABA-uptake into AR42J cells
is betain-sensitive whereas the uptake into BON, RIN, and INR cells is ffalanin-sensitive. After permeabilization, a 2-3 fold ATP-sensitive GABA uptake into an intracellular compartment, probably the SSV-analogues is observed with all neuroendocrine cell lines. Using an antiserum against the
vesicular GABA-transporter this polypeptide can be detected in the four cell
lines by immunofluorescence microscopy. In addition, 50 mM K+ or the calcium ionophore A23187 stimulate the release of GABA 1.5 fold from neuroendocrine cells.
These data support the idea that pancreatic neuroendocrine tumour cells
possess similar to neurons functional SSV-analogues which specifically take
up, store and release GABA and probably other amino acid neurotransmitters.

Association of Neuroendocrine
Gastroenteropancreatic Tumor Disease with Multiple
Endocrine Neoplasia Type I
H. Scherubl 1, U. Bredeek 1, K. Oberg 2, B. Skogseid 2, H.J Quabbe 1,
E.-O. Riecken 1, B. Wiedenmann 1. 1 Dept. of Internal Medicine, Benjamin

Franklin Medical Center, FU Berlin, Germany; 2 Dept. Internal Medicine,
University Hospital Uppsala, Sweden
Multiple endocrine neoplasia type (MEN I) is known to be associated with an
increased risk of both bronchial and thymic neuroendocrine (NE) tumors as
well as of functional neuroendocrine tumors of the pancreas. Whether MEN
occurs more frequently in patients with neuroendocrine tumors of the intestine or with non-functional neuroendocrine tumors of the pancreas, has not
yet been studied prospectively. We therefore started to screen patients presenting with NE tumor disease of the gastroenteropancreatic (GEP) system
(apart from functional NE tumors of the pancreas) prospectively for MEN I.
94 patients (42 females/52 males; median age 54.2 years [range 17-90]) with
histologically verified neuroendocrine tumors of the GEP system (stomach 5,
pancreas [non-functional tumors!] 14, small bowels 28, appendix 11, colon
6, ovary 3, unknown primary 27) have so far been screened for additional
endocrine tumor disease. The screening has comprised the medical history,
the physical examination and as a minimum the determination of the serum
calcium, the albumin and prolactin levels. Additional endocrine tumors have
been found in 4 of the 94 patients. There were 3 prolactinomas and 3 primary
hyperparathyroidism. The primary tumors of the 4 patients with additional endocrine tumors were localized in the stomach (n = 1), the pancreas (n = 2)
and the ileum (n = 1). The patient with the NE tumor of the stomach had
a second NE tumor in her pancreas. 3 of the 4 patients with additional endocrine tumors had a positive family history for MEN I. Thus, patients with
NE tumor disease of the GEP system, including non-functional NE tumors
of the pancreas and NE intestinal tumors have an increased risk of MEN I.
Early screening for NE tumor disease of the pancreas is warranted in MEN
I-patients. On the other hand, patients with NE tumor disease of the GEP
system should undergo a limited screening for MEN I.

1050

Indeterminate Pancreatic Tumors: Still a Dilemma
Even with Modern Diagnostic Methods

T. R6sch, J.R. Roder, T. Decassian, H.J. Dittler, P Born, H. Neuhaus,
W. Bautz, W. Weil3, H. Hofler, J.R. Siewert, M. Classen. Departments of
Internal Medicine II, Surgery Radiology and Pathology, Technical University
of Munich, Germany
Background: In indeterminate pancreatic masses, histopathologic work-up of
resection specimens has been the only method with which to reliably differentiate between malignant and inflammatory tumors. We analyzed our experience with modern imaging methods such as ERCP, endoscopic ultrasonography (EUS) and contrast-enhanced dynamic CT in providing this differential

diagnosis.

Patientsand Methods: All patients with Whipple procedures performed for
pancreatic head tumors suspected to be malignant, who were operated on
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(1) The range of 13C-E was 0 to 10.9% for ABT (normal: >11%), 1.5 to
10.8% for PBT (normal: >10.8%) and 0 to 10.6% for CBT (age dependent normal ranges). Significant positive correlations were seen between ABT/CBT,
ABT/PCHE, ABT/PT, CBT/PCHE, PBT/bile acids and PBT/PT. (2) The ABT documented the follow-up of liver function in children with M. Wilson during
D-penicillamine therapy. (3) In patients after LTX, ABT indicated an acute rejection as well as the therapeutic success, whereas the results of the other
tests were ambiguous.
In patients with LC and PH, ABT reflects the disturbed liver function better
than CBT or the MEGX-test. The validity of the PBT seems to be reduced in
the case of cholestasis. The data of the follow-up studies in children with M.
Wilson or after LTX indicate, that the ABT is suitable in the routine monitoring,
thus facilitating diagnosis and controlled treatment.
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1052 Ultra-high-dose Lanreotide Treatment in Patients with
Metastatic Neuroendocrine Gastroenteropancreatic
Tumors
S. Faiss, E. Hilf, H. Scherubl, U. Rath, Th. Bonath, E.O. Riecken,
B. Wiedenmann. Departments of Gastroenterology, Free University of Berlin
(Benjamin Franklin Hospital) and University of Heidelberg, Intersan,

Ettlingen, Germany
Symptomatic control of functional neuroendocrine tumors (NET) of the
gastroenteropancreatic (GEP) system can be achieved by somatostatinanalogues (octreotide, lanreotide). In addition, several studies reported about
tumor regression in some patients. Assuming a dose dependent antiproliferative effect of somatostatin and its analogues, we performed a study with 5
mg lanreotide s.c. three times a day in 30 patients with progressive gastroenteropancreatic NET.
Before entering the study, all patients (16 men, 14 female; mean age 57
years) had documented tumor progress as judged by computed tomography
(CT) and/or abdominal ultrasound (US). All 30 patients with NE GEP tumors
(7 foregut, 10 midgut, 5 hindgut, 8 unknown primary) underwent ultra-highdose lanreotide therapy for one year. Tumor growth was evaluated at months
3, 6, 9 and 12 by abdominal CT, US and chest X-rays. Serum chromogranin A,
serum serotonin levels as well as urinary 5-HIAA levels were determined at
3-month intervals.
After one year of therapy, imaging procedures revealed a cessation of
tumor growth in 13 patients (43%). One of these patients with a functional midgut NET showed even a complete remission of liver metastases
as demonstrated by CT scans. In another patient, ultra-high-dose lanreotide
therapy led to a partial tumor regression. By contrast 13 patients (43%) had
a tumor progression under this treatment protocol. 4 patients (14%) were
excluded from the study after 1 (n = 1), 3 (n = 2) and 6 months due to
progressive carcinoid syndrome (n = 3) or severe abdominal pain (n = 1).
Toxicities were observed in 6 patients (20%) and included initial mild abdominal pain (n = 4) and/or occasional discomfort at injection sites (n = 2). 70%
of the patients with a functional NET showed a significant reduction of diarrhea, whereas flushing diminished in 50%. Elevated urinary 5-HIAA and
serum serotonin-levels were significantly reduced after ultra-high-dose lanreotide therapy in 14 of 23 patients (61%).
Our data show that ultra-high-dose lanreotide treatment in patients
with metastatic NET, progressive under previous therapies (e.g. low-dose
somatostatin-analogues and/or interferon-alpha), can lead to an additional antiproliferative effect. Furthermore, toxicities were comparable to conventional
dosages of somatostatin-analogues.
This research was funded in part by INTERSAN, Ettlingen, Germany.

1054 Is Luminal Somatostatin a Gastric Satiety Factor in
Humans?
C. Alexiou, R.R. Schick, A. Bilicki, M. Classen, V. Schusdziarra. Dept. of
Internal Medicine 11, Technical University of Munich, Germany
In humans, the origin of satiety signals is primarily localized to the stomach.
However, gastric hormones, i.e. gastrin and somatostatin, do not appear to
act as circulating satiety signals at physiological concentrations. Recently,
studies in cats have shown that somatostatin within the lumen of the stomach suppresses feeding. In humans, the effect of luminal somatostatin on
food intake is yet unknown.
Methods: To address this issue, 8 healthy overnight fasted male volunteers received a 100 ml drink of water containing 0, 3 or 6 mg somatostatin
(Curamed0). 4 volunteers received an additional dose of 12 mg somatostatin.
All experiments were conducted on different days and according to a randomized cross-over design. 10 min after the oral drink, the volunteers were offered
standardized sandwich quarters (48 kcal; CHO:P:F = 40:20:40%) and mineral
water. Food intake was subsequently recorded for 90 min. For measurement
of peripheral venous somatostatin and gastrin, multiple blood samples were
taken 15 and 5 min prior to the oral drink, 10 min after the drink (i.e. immedi-

ately before food availability) and 15, 30, 45, 60 and 90 min after initiation of
eating.
Results: Food intake was essentially completed 45 min after initiation of
eating and the amount of sandwich quarters consumed was 31 ± 2 in control
experiments (0 mg somatostatin). Following oral administration of somatostatin, food intake 0-45 min was 30 ± 3 (3 mg), 31 ± 3 (6 mg) or 29 ± 2
(12 mg) sandwich quarters, respectively. Basal plasma somatostatin levels
ranged between 25 and 30 pg/ml in all groups. 10 min after somatostatin application, peripheral venous somatostatin levels were not different between
groups (control: 27 pg/mI; 3 mg: 30 pg/ml; 6 mg: 28 pg/mI). Also postprandial somatostatin increments above baseline were comparable in all groups.
Basal gastrin levels (between 28 and 35 pg/mI) were not altered by oral somatostatin administration and reached a postprandial maximum 30 min after
initiation of eating in all groups (control: 102 pg/ml; 3 mg: 91 pg/ml; 6 mg:
93 mg).
Conclusion: Thus, orally administered somatostatin did not alter human
eating behavior suggesting that somatostatin acting locally within the gastriclgastrointestinal lumen does not induce satiety in humans as a single factor.

11055 No Synthase in the Human Gastrointestinal Tract
M. John 1, B. Schatzmuller1, A. Schmitt-Graeff2, C. Ransco2, H. Buhr3,
J. Boese-Landgraf 3, B. Mayer4, B. Wiedenmann 1. 1 Dept. of
Gastroenterology, 2 Dept. of Pathology 3 Dept. of Surgery; Benjamin Franklin
Medical Center, FU Berlin, FRG; 4 Dept. of Pharmakology,

Karl-Franzens-University, Graz, Austria
Nitric oxide (NO) exhibits multiple physiological roles throughout the body.
NO producing enzymes (NO synthases) are involved in the "non adrenergic, non cholinergic" -NANC- regulation of intestinal motility (neuronal NO
synthase), regulation of vascular tone (endothelial NO synthase) and appear
to participate in unspecific immun-defense mechanisms (inducible NO synthase).
Using antibodies against the neuronal NO synthase on kryostat sections,
we investigated the distribution of this enzyme in the human gastro-intestinal
tract by means of immunofluorescence microscopy and the APAAP method.
For comparison, antibodies against classical marker proteins for cholinergic (synaptophysin, cholinacetyltransferase) neurons, adrenergic (tyrosine hydroxylase) neurons and neuroendocrine cells (synaptophysin) were applied.
Antibodies against PGP 9.5 were used to detect all neural perikarya in the
plexus myentericus.
Neuronal NO synthase immunoreactivity was observed in a subpopulation of intestinal neurons and neuroendocrine cells throughout the
gastrointestinal tract. The enzyme occurred in 50 to 90% of the nerve cell
bodies in the plexus myentericus. In addition, the neuronal NO synthase was
detected in neuromuscular endings of the circular and in a lesser extend of
the longitudinal muscular layer. The number of NO synthase positive neuromuscular endings was approximately twice as high in the circular musculature as compared to the longitudinal muscle layer.
NO synthase immunoreactivity in nerve cell bodies and neuromuscular
endings colocalized with synaptophysin and cholinacetyl-transferase suggesting that cholinergic neurons are also NANC neurons. Interestingly, neuroendocrine cells of the gastroenteropancreatic system characterized by
synaptophysin immunoreactivity contained also neuronal NO synthase. However, colocalization experiments using various, specific marker molecules
have not been performed so far.
In summary, our data show that neuronal NO synthase is expressed in
a large number of intestinal cholinergic neurons. Neuronal NO synthase is
expressed - at least - in a subpopulation of gastroenteropancreatic neuroendocrine cells.

110561 Modulation of CMAR-mRNA Expression Does Not

Influence Adhesion of HT29 Colon Carcinoma Cells

B. von Lampe, M. Bauer, C. Fisseau, E.O. Riecken, A. Stallmach 1,
D. Schuppan. Dept. of Gastroenterology, Klinikum Benjamin Franklin, FU
Berlin, Germany; 1 Dept. of Gastroenterology, Universitat des Saarlandes,
Homburg, Germany
Background: The expression and function of integrin adhesion molecules
have been shown to affect epithelial differentiation, carcinogenesis and
metastasis. We have previously demonstrated, that adhesion of colon carcinoma derived HT29 cells to the extracellular matrix (ECM) components
laminin, fibronectin, collagen type and IV is mediates by integrins. Expression of these adhesion molecules is diminished in undifferentiated colorectal
carcinomas in vivo (Gut 1992; 33(3): 342-6). Recently Pullman and Bodmer
described a new gene named CMAR (cell-matrix adhesion regulator) isolated
from a cDNA library of a differentiated colon cancer cell line, that, transfected
into an undifferentiated cell line, increased the integrin-mediated adhesion of
these cells (Nature 1992, 365: 529-532). The authors speculated that CMAR
might act as a tumour-suppressor-gene regulating the integrin function. We
investigated, whether, CMAR gene expression also regulates integrin function in HT29 cells. Methods: By RT-PCR a cDNA containing the whole coding
sequence of CMAR was amplified from HT29 cells. This PCR-product was
cloned in sense and antisense orientation in an eukaryontic expression vector
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from 1989-1993, were retrospectively analyzed. Clinical data and laboratory
values were noted. ERCP and CT images as well as EUS tapes were reviewed
blindly by independent examiners.
Results: 40 patients (28 male, age 40-71 years) have been included so far;
11 of these had the initial histopathologic diagnosis of focal chronic pancreatitis based on work-up of resection specimens. However, on follow-up one
of these patients presented with liver metastases after 6 months; histopathologic re-evaluation of her primary tumor showed a small focus of malignant
cells (stage TIa). 58% of cancer cases and 90% of chronic pancreatitis cases
were male. The sensitivity and specificity of CA-19-9 (>37 U/mI), ERCP CT
and EUS in the diagnosis of malignancy were 73%178% (CA-1 9-9), 85%/20%
(ERCP), 81%/40% (CT) and 84%/16% (EUS). Preoperative biopsies (endoscopic, transpapillary, percutaneous) were performed in less than half of the
patients, but were positive in only 55% of cancer cases.
Conclusions: Even with modern imaging modalities a reliable exclusion
of malignancy in inflammatory pancreatic tumors is not possible (specificity
< 50%), although sensitivity is usually over 80%. Imaging methods did not
do significantly better than CA-19-9 determination. Follow-up of this patient
cohort will show, whether preoperalive histology is necessary to improve patient selection for surgery.
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1057 Role of Endogenous GLP-1 -(7-36)-amide in
Hypothalamic Regulation of Satiety in Rats
R.R. Schick, J.P Zimmermann, V. Schusdziarra, M. Classen. Dept. of Internal
Medicine II, Technical University of Munich, Germany
We have previously demonstrated that exogenous GLP-1(736-amide suppresses food intake in rats following intrahypothalamic injection. It is not
known, however, whether endogenous GLP-1-(7-36)-amide also acts to inhibit
food intake.
Aim: Therefore, we examined the effect of intrahypothalamic injections
of exendin-3-(9-39)-amide, a specific GLP-1-(7-36)-amide receptor antagonist,
on food intake in rats.
Methods: Groups of male rats were stereotaxically equipped with stainless steel cannulae aimed at the lateral hypothalamus under ketamine anesthesia. After recovery, 24 hr fasted rats received either 1 gg (n = 8) or 2.5
,ug (n = 11) exendin-3-(9-39)-amide or 0.5 ,ul saline (control), respectively. In
the satiated condition, the first group of rats (n = 8) was injected with 1 jig
exendin-3-(9-39)-amide or saline. In view of the short duration of the feeding
effect of exendin-3-(9-39)-amide in these experiments, the second group of
satiated rats (n = 6) received repeated injections of 2.5 igg exendin-3-(9-39)amide every 20 min during one hour (i.e. 3 times 2.5 ,ig). After injections,
food intake of rat chow pellets was recorded in 20-min intervals for one hour.
Results: In 24 hr fasted rats, food intake following saline injection into the
lateral hypothalamus was 1.9 g (0-20 min) or 5.2 g (0-60 min), respectively,
which was not altered by intrahypothalamic exendin-3-(9-39)-amide at 1.0 or
2.5 ,ug. In satiated rats, 1 jig exendin-3-(9-39)-amide caused a small but significant increase in food intake only during the first 20 min after injection compared to saline (0.6 ± 0.2 g vs. 0.1 ± 0.05 g; p < 0.05). 40 min after injection,
food intake was not different between groups. Repeated injections of 2.5 fig
exendin-3-(9-39)-amide every 20 min, enhanced food intake not only during
0-20 min, but also during 20-40 min and 40-60 min, resulting in a 3-fold significant increase in food intake during 0-60 min (1.3 g vs. 0.3 g; p < 0.05).
Thus, exendin-3-(9-39)-amide significantly augmented food consumption in
rats in the satiated but not in the fasted state.
Conclusion: Blockade of GLP-1-(7-36)-amide receptors in the lateral hypothalamus by the specific antagonist exendin-3-(9-39)-amide reveals an inhibitory action of endogenous GLP-1-(7-36)-amide on feeding behavior. Therefore, GLP-1-(7-36)-amide may play a physiological role in the hypothalamic
regulation of satiety.

1059 Antisecretory Effect of Loperamide in Human Colon
Epithelial Cells (HT-29/B6)
H.J. Epple, J.D. Schulzke, E.O. Riecken, M. Fromm. Depts. Gastroenterology
and Clinical Physiology, Universitatsklinikttm Ben/amin Franklin, Freie
Universitat Berlin, D- 12200 Berlin, Germany
Besides its well established action on intestinal motility, loperamide exerts
antisecretory effects, the mediation pathway of which is a matter of debate.
A naloxone-sensitive inhibitory action on neurons of the ENS (Ahsan, Br J
Pharmac 1987) was opposed to a primary action on enterocytes without involvement of opiate receptors (Zavecz, Eur J Pharmacol 1982). In order to
characterize the direct effect of loperamide on enterocytes, we investigated
the effect of loperamide on stimulated CF secretion of cultured, highly differentiated colon epithelial cells (HT-29/B6). Cl- secretion was determined as 1Sc
of HT-29/B6 monolayers mounted in modified Ussing chambers. Well characterized secretagogues served to stimulate protein kinase A (PKA), protein
kinase C (PKC) or Ca2+ dependent Cl- secretion.
Stimulation of adenylate cyclase by forskolin (FSK, 10-5M) resulted in a
rapid and constant stimulation of 1Sc with maximal values of 134 gAlcm2. Elevation of intracellular Ca2+ by the muscarinic agonist carbachol (CCh, 10-4 M)
yielded a biphasic 1sc response with a rapid peak after 2 min (16 JIA/cm2) followed by a long lasting plateau with only little secretion. Stimulation of PKC by
phorbol 12-myristate 13-acetate (PMA, 5.10-9M) resulted in a rapid increase
of 1Sc (21 jiA/cm2) followed by a 2 h decline almost back to base levels. Thus,
the respective stimulation of the main signal transduction systems involved in
intestinal Cl- secretion results in characteristic 1sc time courses. Addition of
loperamide (10-4 M) after FSK or addition of loperamide 30 min before CCh
or PMA, strongly inhibited the secretory effects of these agents. FSK stimu-

lated 1Sc was inhibited by loperamide by 80% (p < 0.001), PMA stimulated 1Sc
by 79% (p < 0.001), and CCh stimulated 'Sc by 43% (p < 0.05). Loperamide
was equally effective if given either to the mucosal or to the basolateral side
only. Its antisecretory action was not influenced by preincubation with naloxone (10-5 M) and was mimicked by the calmodulin antagonist trifluoperazine
(10-3 M).
Conclusion: We demonstrate a direct antisecretory action of loperamide
in human colon epithelial cells. This antisecretory effect is not mediated by
opiate receptors and can be mimicked by the calmodulin antagonist trifluop-

erazine.

1 060 Role of Endogenous Bombesin-peptides During Vagal
Stimulation of Gastric Acid Secretion In the Rat
N. Weigert, Y. Li, F. Lippl, D.H. Coy 1, M. Classen, V. Schusdziarra. Dept of
Med. 11, TU Munich, Germany: 1 Dept. of Med. 11, New Orleans, USA
The regulatory role of endogenously released bombesin-like peptides on gastric acid secretion and gastrin release in vivo is largely unknown. Accordingly
we have determined the effect of a specific bombesin receptor-antagonist
(BN-antagonist) during vagal stimulation of gastric acid secretion and gastrin
release.
In anesthetized rats electrical stimulation of the vagal nerves (10 V, 10 Hz,
1 ms) increased plasma gastrin levels by 82 ± 11 pg/20 min (p < 0.01) and
gastric acid output by 99.4 ± 9.9 ,ueq/20 min (p < 0.01). Intravenous infusion
of the BN-antagonist D-Phe6-BN (6-13) OMe (400 nmol/kg/h) reduced vagallyinduced increase of plasma gastrin levels by 70% (p < 0.05 vs. control) and
vagally-stimulated acid output by 40% (p < 0.05 vs. control). The residual
gastrin and acid secretion is due to non-bombesinergic mechanisms, since
the antagonist employed was sufficient to abolish gastrin and acid response
to a high infusion rate of GRP (300 pmol/kg/h), which resulted in an even 50%
higher increase of plasma gastrin levels compared to the vagal stimulation.
Previously it has been postulated that endogenous bombesin-peptides
can stimulate acid secretion via gastrin-independent mechanisms. To investigate this possibility further the effect of the antagonist was examined on
vagally-induced acid secretion while gastrin levels were restored to the range
of the respective control experiments. In presence of the antagonist the infusion of gastrin-17 (15 pmol/kg/h) in addition to vagal stimulation elevated
plasma gastrin to levels not different from those during vagal stimulation
alone. With identical plasma gastrin levels the BN-antagonist had no effect
on vagally stimulated acid secretion (86.3 ± 10.7 vs. 99.4 ± 9.9 ,ueq/20 min
in the controls; n.s.)
In conclusion the present data demonstrate for the first time that in rats in
vivo endogenous bombesin-peptides contribute to vagal stimulation of gastrin release and gastric acid secretion. Furthermore, the action of endogenous
bombesin-peptides on parietal cell function is mediated only by an increase
of gastrin release under the experimental conditions employed.

1 1 Somatostatin Effects on Intracellular Calcium in
Isolated Rat Enterochromaffinlike Cells
C. Prinz, W. Schepp, M. Classen, D. Coy, G. Sachs. Dept. of Internal
Medicine 11, Technical University, Ismaningerstrasse 22, 81675 Munic, D,
Dept. of Pharmacology, Tulane University, New Orleans, USA,.
CURE/Digestive Disease Center, Dept. of Physiology, University of California,
Los Angeles, USA
Enterochromaffinlike cells in the gastric epithelium release histamine as a
paracrine stimulant of acid secretion and serve as a regulatory target for the
hormones gastrin and somatostatin in the stomach. Gastrin is a well established stimulant of acid and histamine secretion. Somatostatin has generally
inhibitory actions on secretory cells, but receptor subtypes and intracellular
transduction mechanisms remain unclear and have therefore been investigated in the present study. ECL cells were isolated from rat stomach to a
purity >85% after 2 days of primary culture. ECL cells were stimulated by
gastrin at 10-9 M and showed 3-5 fold histamine release within 5-60 min
of incubation. This effect was mediated by a biphasic elevation of intracellular [Ca2+J1. Video-imaging of single ECL cells revealed that the plateau phase
during which calcium entry occurs is critical for histamine secretion because
the calcium channel blocker Lanthanum at 10-5 M blocked histamine release
and also calcium entry. Somatostatin, known to bind to five different receptor
subtypes, inhibited the gastrin induced histamine release with an IC50 of 1
nM. The synthetic somatostatin receptor subtype 2 analog DC 32-87 inhibited the gastrin-stimulated histamine release with an IC50 value of 2 pM, while
somatostatin SS-14 and the type 3 and 4 analogs showed 1C50 values of 1-5
nM. Single cell video imaging of single ECL cells in culture demonstrated that
only type 2 selective agonist inhibited the gastrin-induced calcium entry at 10
pM. Preincubation of somatostatin and the type 11 agonist completely blocked
the gastrin induced calcium signal. The specific inhibitor of the endoplasmatic
calcium-ATPase thapsigargin at 5 x 10-8 M increased intracellular calcium
concentrations and activated calcium entry at the plasma membrane. Most
interestingly, the thapsigargin-induced calcium entry could also be blocked
by addition of somatostatin at 10-7 M. Conclusion. Somatostatin induced inhibiton of histamine release is mediated by activation of the receptor subtype
2 and inhibition of calcium entry. The inhibition of histamine secretion may
reflect a direct inhibition of calcium channels at the plasma membrane.
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(PCR3) and transfected back into a subclone of HT29 cells using the lipofectamin method. Stable transfectants were selected for neomycin resistance.
Individual clones of sense-, antisense- and mock-transfected. Results: By PCR
on genomic DNA the genomic integration and orientation of the transfected
constructs were confirmed. Using northern blot analysis an increased CMARmRNA expression was seen in sense transfected clone, whereas mRNA expression was significantly decreased but not abolished in antisense transfected clones. Despite these differences, adhesion-rates of sense and antisense transfected clones were similar. Interesting one sense transfected
clone, expressing higher amounts of CMAR-mRNA, showed a significantly
decreased adhesion to all substrates. Discussions: Using sense and antisense transfection CMAR-m RNA levels were modulated in HT29 cells without
affecting integrin-mediated adhesion. This does not support the hypothesis,
that only a very low level of CMAR expression is sufficient for maximal adherence of this cell line. Therefore further experiments are planned to estimate
and influence the CMAR expression on protein level.
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1062 Expression of Tissue Inhibitors of Metallo-Proteinases
(TIMP)-1 and -2 in Normal and Fibrotic Liver

11064 I

Expression of Platelet-derived Growth Factor (PDGF)
A- and B-chains and PDGF-receptors in Normal and
Fibrotic Liver

H. Herbst, D.V Ngo, S. Milani, M. Pinzani, D. Schuppan. Institute of
Pathology and Dept. of Gastroenterology, UKBF Free University, Berlin,
Germany; Depts. of Gastroenterology and Hepatology, University of
Florence, Italy
Liver regeneration and fibrosis is influenced by several growth factors including transforming growth factor (TGF)-fil and PDGF Whereas TGF-f1 predominantly stimulates differentiation and collagen synthesis, PDGF supports
proliferation of stellate (Ito) cells in vivo. PDGF is a hetero- or homodimeric
polypeptide composed of two chains, A and B, binding to two different PDGF
receptors, types A and B.
We studied the cellular localization and kinetics of PDGF and PDGF receptor expression by isotopic in situ hybridization combined with immunohistology for the detection of cell-type specific markers in normal and fibrotic
rat liver (different time points following a single or repeated CC14 administrations, or biliary fibrosis induced by bile duct ligation), in primary rat stellate
cell cultures, and human fibrotic livers.
Weak expression of PDGF-B was observed in few mesenchymal cells of
some human liver biopsies. PDGF-A RNA was regularly detected in hepatocytes of all fibrotic livers, and in rat liver as early as one hour and with highest
levels around 6 hours after CCI4 application. Proliferating bile duct epithelial
cells also expressed PDGF-A. Both PDGF receptors were expressed by mesenchymal cells, mainly stellate cells, in all fibrotic livers, beginning 3 hours
following CC14 administration.
PDGF-A represents the predominant hepatic form of PDGF, whereas local synthesis of PDGF-B seems to have a limited role. Expression of PDGFA by hepatocytes and of PDGF receptors by mesenchymal cells suggests
a role for epithelial-mesenchymal paracrine regulatory loops. Expression of
PDGF receptors prior to the onset of TGF-fil expression points to a TGF-P1independent initial stimulation of these genes after toxic injury. The continuous expression of PDGF-receptors in fibrotic and cirrhotic liver, on the other
hand, may well be influenced by TGF-f1 which is known to induce PDGFreceptor expression. Blocking of PDGF-receptors may provide a strategy to
selectively inhibit the proliferation of mesenchymal cells and thus reduce the
number of cells participating in fibrogenic processes.

1063 Modulation of Enterochromaffinlike Cell-Function by
Interleukin 1-beta and Transforming Growth Factor
Beta
C. Prinz, N. Neumayer, P Fink, M. Classen, W. Schepp. Dept. of Medicine 11,
Technical University of Munic (D)
The enterochromaffinlike (ECL) cells are histamine-containing endocrine cells
in the gastric epithelium which play a central role in the peripheral regulation
of acid secretion. Gastric inflammation can modulate the responses of secretory cells and can be associated with increased levels of proinflammatory
cytokines or growth factors. The pro-inflammatory cytokine interleukin (IL)
1-beta and Transforming Growth Factor (TGF) beta have been shown to affect acid secretion and/or histamine release in vivo, but cellular mechanisms
remain unclear. The present study has investigated the effects of these cytokines on purified rat ECL cell in vitro. ECL cells were isolated from rat fundic
mucosa by a combination of enzymatic digestion, elutriation, density gradient centrifugation and short term culture to a purity of 80-90%. Purified
ECL cells were cultured in the presence of 2% fetal bovine serum without
CO2 incubation. Following 2-4 days of primary culture, histamine secretion
was determined under basal or gastrin-stimulated conditions with or without the addition of interleukin 1 and TGF beta. Interleukin 1-beta increased
basal histamine secretion 2-fold at 2-20 U/mL (corresponding to 0.01-0.1
ng/mL) after 60 min of incubation. Calcium signals of single ECL cells in response to IL 1 could not be detected. The IL 1-induced histamine release was
small compared to gastrin (1 nM) or adrenergic (epinephrine at 10 tiM) substances which enhanced histamine secretion 3-5 fold. More prominent effects were observed when ECL cells were preincubated with IL 1-beta (0.0220 U/mL) and gastrin-stimulated histamine release (3-fold of basal secretion)
was determined. Pre-incubation with IL 1-beta at 2-20 U/mL largely inhibited the gastrin-stimulated histamine secretion which may reflect the potent
anti-secretory action of IL 1-P in vivo. In contrast, Transforming growth factor beta did not exert very prominent acute effects on histamine secretion
at physiological concentrations. TGF beta stimulated basal histamine secretion 1.5-fold at 2-20 ng/mL after 60 min of incubation. Gastrin stimulated
histamine release was attenuated at 2 nglmL, but only 40% inhibition was
achieved. When ECL cells were cultured in the presence of TGF beta (0.2
ng/mL) and gastrin (1 pM) without the addition of fetal bovine serum to the
culture medium, basal histamine release increased over 4 days of culture and
gastrin-stimulated histamine release was maintained which may be explained
by TGF-beta effects on cellular proliferation. Conclusion. Our data support evidence for functionally important Interleukin 1 and TGF-beta receptors on rat
gastric ECL cells.
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Gastrointestinal

Neoplasms in Patients with AIDS

F. Powitz 1, J.R. Bogner 1, C. Zietz 2, F.D. Goebel 1, W.G. Zoller 1 1 Med.
Poliklinik und, Klinikum Innenstadt, LMU Munchen; 2 Pathologisches Institut,
Klinikum Innenstadt, LMU Munchen
AIDS-Associated non-Hodgkin's Lymphomas (NHL) are the second most
common malignant complication of AIDS.
The gastrointestinal tract (GIT) is the most frequent extranodal site of Iymphomas, almost exclusively B-cell derived neoplasms.
For a period of twelve years we investigated the gastrointestinal involvement in 647 patients with AIDS. Gastrointestinal involvement with NHL was
seen in 171647 patients (2.6%) with AIDS during this period. Gastrointestinal
KS was detected in 701647 patients (10.8%).
3061647 patients had died at the time of data analysis. In this subset we
found in 101306 patients (3.3%) gastrointestinal NHL, all of them high-grade
B-cell lymphomas. Gastrointestinal Kaposi's Sarcoma (KS) was seen in 491306
Patients (16%).
In a prospective analysis (for a period of 20 months) we found in 93 endoscopically examined AIDS-patients gastrointestinal KS in 21 patients (22%),
NHL of the GIT in 7 patients (7.5%).
Treatmentwith combination chemotherapy has resulted in remission rates
of more than 50% for NHL, remission rates of more than 90% for KS treated
with liposomal doxorubicin, paralleled by resolution of symptoms.
These results are a strong argument for early endoscopic screening of the
GIT in HIV-infected patients, especially in symptomatic patients, in order to
start early with specific systemic chemotherapy.

51066 Collagens 1, Ill and VI Sequester Hepatocyte Growth

Factor (HGF) in the Hepatic Extracellular Matrix (ECM)

D. Schuppan, M. Schmid, R. Somasundaram, R. Ackermann, T. Nakamura 1
M. Bauer, T. Ehnis, E.O. Riecken. Dept. of Gastroenterology, Klinikum B.
Franklin, Free Univ. of Berlin, FRG; 1 Dept. of Gastroenterology, Klinikum B.

Franklin, Kyushu Univ., Japan
Aims: HGF is considered the most important mitogen for hepatocytes. HGF
binds to heparan sulfate (HS) in the ECM, and interaction with membranebound HS is necessary for effective signal transduction through a tyrosinekinase receptor that is encoded by the c-met protooncogene. Since we found
immunoreactive HGF primarily in the interstitial ECM, a compartment that
contains only little HS, we studied the interaction of HGF with several collagens and noncollagenous ECM-proteins in vitro.
Methods: Radiolabeled HGF was incubated with collagens -VI, denatured
collagen chains, collagen CNBr-peptides, fibronectin, laminin, undulin and fibrinogen that were either immobilized on polystyrene microtiter wells or blotted to nitrocellulose after SDS-PAGE. Inhibition assays were performed with
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H. Herbst, T. Wege, O.W. Bechstein, P Neuhaus, A.M. Gressner,
D. Schuppan. Institute of Pathology, UKBFI Germany; Dept. of
Gastroenterology, UKBF, Germany; Dept. of Surgery, UKRV, Free University,
Berlin, Germany; Dept. of Clinical Chemistry, University Marburg, Germany
Fibrotic liver displays characteristic changes in extracellular matrix (ECM) content and composition which are partly due to altered ECM degradation by
matrix-metalloproteinases (MMP). MMP activity is controlled by tissue inhibitors (TIMP)-1 and -2 as well as LIMP (large inhibitor of metalloproteinases,
a complex of TIMP-2 and MMP-2). TIMP-2 blocks gelatinase (MMP-2). TIMP1 and LIMP are inhibitors for interstitial collagenase (MMP-1). MMP-2 substrates are basement membrane proteins and denatured collagens (gelatin),
whereas native collagen type is almost exclusively degraded by MMP-1.
We studied the cellular localization and kinetics of TIMP-1, -2 and MMP-2
expression by isotopic in situ hybridization combined with immunohistology
for cell-type specific markers in normal and fibrotic rat liver (different time
points following a single or repeated CCI4-administrations, or biliary fibrosis
induced by bile duct ligation), in primary rat stellate cell cultures with and
without addition of TGF-fi1, and human fibrotic/cirrhotic livers.
TIMP-1 und -2 RNA transcripts were detectable in all fibrotic livers and
in rat liver as early as 3 hours after CCI4-intoxication, pointing to a role in
protecting tissue from accidental MMP-activation. The distribution of TIMP2 RNA in mesenchymal cells was largely superimposable to the pattern of
MMP-2 expression suggesting formation of LIMP Isolated rat hepatic stellate
cells continuously expressed TIMP-1 and -2 as well as MMP-2 RNA, addition
of TGF-fll increased. TIMP-1 and MMF-2 transcript levels whereas TIMP-2
expression was reduced.
MMP-2 seems to be produced in relative excess over TIMP-2 in fibrotic
livers, raising the possibility of free MMP-2 generation. TIMP-und MMP-2 expression patterns suggest inhibition of MMP-1 activity by TIMP-1 and LIMP
in the presence of MMP-2 activity. The previously described quantitative and
qualitative alterations of ECM in fibrotic liver, in particular the excessive accumulation of collagen type 1, are thus likely to be caused by continuing fibrogenesis paralleled by altered fibrolysis.
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1067 Effect of Loperamide on Bethanechol Stimulated
Gallbladder Contraction and Pancreatic Polypeptide
Release in Man
B. Reichardt, R.L. Riepl, M. Petrovitsch, P Lehnert. Medizinische Klinik,
Klinikum Innenstadt, University of Munich, Munich, Germany
Loperamide (L; ImodiumO), a g-opiate receptor agonist, suppresses cholecystokinin (CCK)-induced gallbladder contraction and pancreatic polypeptide
(PP) release. Cholinergic mechanisms, however, are involved in gallbladder
contraction and PP release, as well. The intention of the study was to show
whether bethanechol (B), an acetylcholine analogue, stimulates gallbladder
contraction and PP release and whether these effects may be influenced by
L.
In six male subjects (21-38 years), B was infused intravenously in increasing doses (12.5, 25, 50 jig/kg.h) over a 40-min period each, three hours after
oral application of 16 mg L or a appropriate placebo, respectively. At regular
intervals, gallbladder volume was determined using ultrasound, and plasma
samples were drawn for radioimmunologic measurement of PP and CCK.
The low dose of B already caused a significant reduction of gallbladder
volume, which was further reduced by the second dose of B (from 27 ± 2 ml
to 15 ± 2 ml). Upon the high dose, no further contraction was observed. L
completely prevented B-stimulated gallbladder contraction (26 ± 2 ml vs. 25
+ 1 ml). Basal plasma PP levels were significantly decreased by L (from 16
* 3 to 6 ± 1 pmol/l, three hours after application). B significantly and dosedependently stimulated PP release after placebo (from 15 ± 1 to max. 36 ±
8 pmol/1 ) and L (from 6 ± 1 to max. 25 ± 6 pmol/l), as well. Though plasma
PP levels after L remained below those after placebo, incremental integrated
plasma PP release after B was not significantly different in the two series.
Plasma CCK levels showed a decreasing tendency during B infusion with or
without L.
The results show that B, an acetylcholine analogue acting on muscarinic
receptors, caused a gallbladder contraction and a PP release, as well. CCK
could be excluded as a mediator, as no increase of plasma CCK levels was
observed. L inhibited B-induced gallbladder contraction, whereas incremental
integrated PP release was not affected. Therefore, L may influence B-induced
gallbladder contraction mainly via its property as 1£-opiate receptor agonist
and not as a peripheral anticholinergic. On the other hand, the decreased
basal PP levels observed after L may be due to an inhibition of the vagalcholinergic tone.

11068I Collagen Peptides (PIIINP, CVI) in Serum In Patients
with Porphyria Cutanea Tarda

D. Schuppan, E. Kostler, U. Stolzel, E. Frohburg, C. Osterling, M.O. Doss,
E.O. Riecken. Dept. of Gastroenterol., Free Univ. Berlin, Klinikum B. Franklin,
FRG; Dept of Clin. Biochemistry, Univ. Marburg, FRG; Dept. of Dermatol.
Dresden-Friedrichstadt, FRG
Background: Porphyria cutanea tarda (PCT) is frequently associated with liver
fibrosis. Therefore it is of interest to determine serum markers of hepatic
fibrogenesis (aminoterminal procollagen Ill propeptide, PIIINP) and fibrolysis
(collagen VI, CVI) in PCT.
Methods: PIIINP was determined by radioimmunoassay (Behring RIAgnost) and CVI by ELISA.

Results:
Characteristics PCT Overt (n
PNIIIP
1.4± 0.6a
CVI*
161 ±68

=

25) PCT in remission (n

'Mean ± SD; normal values: PNIIIP

1.1i±0.4b

158±51
<

1.1

=

51) PCT relapse (n = 12)
1.1 ±0.4
196±193

UlI, CVI < 100 /'gA; a/bp < 0.05

Conclusion: Whereas the elevation of serum PIIINP in overt disease appears to reflect active fibrogenesis, the elevated CVI levels indicate a simultaneously enhanced collagen degradation in all clinical stages of PCT.

10701 Influence of TNFa on Barrier Function of HT-29/B6
Human Colon Cells
H. Schmitz, H.J. Epple, M. Fromm, E.O. Riecken, J.D. Schulzke. Depts.
Gastroenterology and Clinical Physiology, Universitatsklinikum Benjamin
Franklin, Freie Universitat Berlin, D- 12200 Berlin, Germany

Increased levels of TNFa are found in the intestinal wall of patients with inflammatory bowel disease and HIV infection. Previously we have shown that
TNFa provokes ion secretion in human distal colon (Sehmitz et al., Gastroenterology 106: A269). It is unknown so far, whetherTNFa alters the paracellular
intestinal ion transport. We studied the effect of TNFar on barrier function of
highly differentiated HT-29/B6 colon cells.
Serosal addition of TNFa dose-dependently decreased transepithelial resistance (Rt) to 19.4 ± 3.2% of the initial resistance of 376 ± 26 Q cm2.
The highest effective concentration was 100 ng/ml. The addition of TNFa to
the apical side was ineffective. Cell deterioration was not detected by LDH
measurements in supernatants of TNFa-treated cells. Flux studies indicated
that 22Na s-to-m flux increased from 3.5 ± 0.3 to 10.2 ± 1.0 ,umol h-1
cm~2. 3H-mannitol s-to-m flux increased from 0.14 ± 0.01 to 0.36 t 0.03
,umol h-1 cm-2. Since the increase of the 3H-mannitol flux correlated with
the increase of 22Na flux, enhanced flux rates fully accounted for increased
paracellular permeability.
The effect of TNFar was enhanced by interferon-y (IFNy), but not by
interleukin-1 (IL-1). Neither IFNy nor IL-1 alone had an effect on Rt. Furthermore, inhibition of protein synthesis by cycloheximide (100 .g/ml) enhanced
the effect of TNFat, preventing stabilization of Rt at 19.4 ± 3.2% of the initial
resistance 8 h after addition of TNFar. TNFa action was completely blockable
by the tyrosine kinase inhibitor genistein (50 j.g/ml).
Conclusion: 1. TNFa dose-dependently enhanced paracellular permeability of HT-29/B6 cells. 2. TNFa action relies on receptors reserved to the basolateral membrane of polarized cells. 3. TNFar action is mediated by the tyrosine kinase pathway. 4. Protein synthesis is required to maintain low level
resistance after TNFa action has peaked (after 8 h). 5. Interferon-y enhanced
the effect of TNFcr on transepithelial resistance.
In this manner TNFcr could contribute to diarrhea in various intestinal diseases by the deterioration of intestinal barrier function.

110711 Differential CD44-variant Expression In Intestinal- and
Diffuse-type Gastric Carcinomas A Role for H.
pylorl?
R. Kopp 1, S. Classen 2, M. Fichter2, R. Hatz 1, M. Kaps 1, W. Wilmanns 2,
F.W. Schildberg
Department of Surgery, 2 GSF Research-lnstilute,
Klinikum GroI&hadem, Univ. of Munich, Germany
The expression of CD44 variants may play an important role in tumor growth
and metastasis. Recent data have shown differential expression of CD44 variants in intestinal- and diffuse-type gastric carcinomas (v5, v6). We investigated CD44 splice products-standard (without variants), v31, v5, v6, and v7
in samples of intestinal
(n = 5) or diffuse-type (n = 2) gastric carcinomas and tissues obtained after resection for peptic ulcer disease (n = 1).
Expression of CD44 variants in normal mucosa was correlated to H. pylori
associated gastritis. Methods: Total mRNA was extracted and transcribed
to cDNA. CD44 variants were amplified with exon-specific primers and separated on agarose gels (RT-PCR). Results: CD44 standard transcripts were
detected in all tissues. In diffuse-type carcinomas and chronic ulcer disease
a typical band of 350 bp was found. In contrast, 5i5 intestinal-type carcinomas showed the additional expression of 2-4 CD44 variants. V31 and v5 transcripts were negative, v6 and v7 variants were weakly detected in samples
obtained from diffuse-type carcinoma (2/2) and in chronic H. pylori-associated
peptic lesions. All carcinomas of the intestinal type (5f5) showed v31, v5, v6
and v7 transcripts, while in the adjacent mucosa and in diffuse-type carcinomas only few variants were detected. CD44 variant expression in the adjacent mucosa was not related to the degree of H. pylori gastritis. Conclusion:
The expression of additional CD44 variants is mainly detected in gastric carcinomas of the intestinal type, indicating a different pathogenetic origin. H.
pylori-induced gastritis is not associated with alterations in CD44 splice con-
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Urea Breath Test in H.P Diagnosis: Origin of "False"
Results and Influence of Food Intake

F. Kirstein, C. Bojarski, H.J. Epple, M. Fromm, E.O. Riecken, J.D. Schulzke.
Depts. Gastroenterology and Clinical Physiology, Universitatsklinikum
Benjamin Franklin, Freie Universitat Berlin, D-12200 Berlin, Germany
We studied the origin of "false" 13C-urea breath test (UBT) results in H.P diagnosis and the influence of non-fasting on the UBT. UBT was performed using
75 mg 13C-urea as 2 point analysis of exhaled breath by isotope ratio mass

spectrometry (Optima, Fisons). Evaluation was performed in comparison to
histology (Warthin Starry staining) in 125 consecutive patients undergoing
gastroscopy (2 antrum and 2 corpus biopsies). In any case of mismatching
results re-gastroscopy was performed.
First, UBT was correlated with the density of antral H.P colonization. 74
of 77 patients with positive histology were detected (sensitivity 96%). Two
of the false negative UBT results were due to very low colonization densities during spontaneous elimination of H.P and one to pyloric obstruction.
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soluble ECM proteins and heparin, and bound HGF was analyzed by gammacounting and autoradiography. Dissociation constants were obtained from
Scatchard analysis.
Results: HGF bound with high affinity (KD between 10-8 and 10-9 nmol)
to immobilized collagens in the order: collagen VI > Ill
> V > IV, whereas
the noncollagenous proteins were much less effective. This binding could be
inhibited by single collagen chains, with ca2(1), c1(1111) and the single chains
of collagen VI being the most potent inhibitors. Cross-inhibition studies and
fragmentation with CNBr indicated that collagenous consensus sequences
mediated the interaction. Heparin, when compared to the collagen chains,
was an about tenfold (wlw) more potent inhibitor of the interaction of HGF
with native collagens.
Conclusion: 1. HGF binds to collagens, preferentially to the interstitial
types 1, Ill and VI. 2. this interaction is mediated by collagenous consensus
sequences. 3. collagens type 1, Ill and VI may serve as major molecular stores
for HGF in the interstitial ECM.

